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NASA Explorer Schools Evaluation 
Brief 5: Analysis of Project Impact  

 
Executive Summary 

 
The NASA Explorer Schools (NES) project offers a unique three-year partnership 
between the NASA and schools teaching fourth- through ninth-graders. The NASA 
partnership with NES teams is designed to increase:   

1. Active participation and professional growth of educators in science. 
2. Assistance for and technology use by educators in schools with high populations 

of underserved students. 
3. Family involvement in children’s learning. 
4. Student interest and participation in science, technology, engineering, 

mathematics, and geography (STEM-G). 
5. Student knowledge about careers in STEM-G. 
6. Student ability to apply STEM-G concepts and skills in meaningful ways. 

 
The Explorer Schools program is delivered by 10 NASA field centers. As of October 
2006, it is managed by the education program at NASA Glenn Research Center in 
Cleveland. With special focus on underserved populations, the NES partnership joins 
educators, students, and families in a sustained involvement with NASA’s research, 
discoveries, mission explorations, resources, and people.  The NASA-sponsored 
Classroom of the Future at the Center for Educational Technologies® (CET) at Wheeling 
Jesuit University in Wheeling, WV, has led NES evaluation activities since the project’s 
inception of the NES program in 2003. This report summarizes the 2005-2006 
implementation of the NES project. 
 
The theoretical framework for the evaluation is based primarily upon the guidelines 
provided by Garet, Porter, Desimone, Birman, and Yoon (2001). Their guidelines address 
strategies for professional development aimed explicitly aimed at increasing student 
achievement. The evaluation framework combines qualitative and quantitative 
educational research methods to assess the impact of the NES interventions on students, 
teachers, administrators, school communities, and NASA field center staff. 
 
The report provides evidence to show the following achievements in terms of the six 
goals listed above.   

(1) Teachers gave high ratings to the NES project for offering opportunities for 
professional growth in science, math, and technology to support student learning.  
Surveys showed yearly and continuous gains in teachers’ confidence in their abilities 
to teach science and math. Consistent with this finding, team leaders report that 
participation in NES promoted knowledge gains in STEM-G.  All but two percent of 
NES teachers reported increased use of inquiry teaching strategies.  Integration of 
NASA materials into the curriculum increased with teacher involvement with the 
project. Of the 2003 cohort teachers, 43 percent reported using NASA materials in 
their science and math teaching, compared to 29 percent of the 2004, and 28 percent 
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of the 2005.  Teachers also reported integrating NASA materials into their language 
arts, history/geography, physical education, health, and family curriculum with 43 
percent integration for the 2003 cohort, 33 percent for 2004, and 26 percent for 2005. 
 
(2) Demographic profiles show that the participating schools include a large 
representation of ethnically diverse and underserved students, a stipulation for the 
NES technology assistance goal. Teachers reported increased use of technology to 
support their instruction with the 2003 cohort showing the greatest overall increase. 
Survey data showed that teachers at these schools were integrating educational 
technologies, especially to support independent student work, classroom 
presentations, and extended research for information and development of ideas.  
 
(3) The family involvement survey showed an increase in families reporting an 
interest in STEM-G activities at their child’s school. Families reported being more 
aware of the school’s reaching out to them to participate in STEM-G learning 
opportunities.  
 
(4) Student surveys correlated positively--and (in many questions) significantly--with 
how often NES teachers use NASA materials in their teaching and how much 
students like math, science, and geography.  
 
(5) Some of the most encouraging results come from the careers section. Students in 
grades 7-9 showed significant increases in predicted success in careers requiring math 
and scientific abilities. Further, some jobs related to science–computer specialist, 
doctor, teacher (grades 4-6), engineer–increased in likeability.   
 
(6) The NASA Digital Learning Network and Challenge activity assessments showed 
gains in student abilities to apply STEM-G concepts and skills. Schools that reported 
successful implementation of the program described student improvements in 
classroom activities and improved grade-level scores on annual achievement tests.  
The NES opportunities for teacher and student engagement in STEM-G simulations 
and authentic scientific investigations (like the Marshall Space Flight Center Network 
of Educator Astronaut Training workshop) have been successfully integrated by many 
of the schools with mechanisms for ongoing support outside of NES.  

 
Here are challenges that emerged from the 2005-2006 data analysis: 

• Many schools experienced a great influx of English language learners. As a result, 
those schools needed to give greater attention to reading and language issues over 
integrating science and math instruction.   

• Since the NES population has a high percentage of underserved students and 
includes many underperforming schools, many NES teachers reported having to 
use NASA materials in after-school programs because the school day was highly 
regimented and did not allow for the integration of new material. 

• Field center support for NES sites was not distributed equally.  Schools in remote 
areas did not have equal access to NASA aerospace educator support. Schools 
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close to NASA field centers received more frequent and sustained aerospace 
educator support.   

• School needs, interests, and capabilities to integrate technology were as diverse as 
the schools themselves. While teacher attitudes toward technology continued to 
be high or even increased for the 2003 cohort, having the technical skills to 
integrate and use technology within the classroom context continue to be a 
challenge for many teachers. 

 
Here is a summary of NES accomplishments in 2005-2006: 

• The development, prototyping, and implementation of the efolio provides a way 
to build a community of sharing and as a way to document how NES activities are 
being implemented at the school level. The team lead survey showed increased 
use of this tool from the 2003 to 2004 and 2005 cohort schools. 

• The team leads report showed that the NES project is improving its ability to help 
team leads involve the whole faculty in the implementation of the NES program 
at the rate of 90 percent for the 2003 cohort, 96 percent for 2004, and 98 percent 
for the 2005 cohort. 

• All of the 2004 cohort schools were represented at the 2006 sustainability 
conference. Survey data showed that at least 93 percent of the NES schools had 
sought community partners while receiving their NES funding, and 90 percent 
(2003), 84 percent (2004), and 85 percent (2005) of the cohorts had sought 
additional funding to leverage, expand, and sustain NES. 

• NASA, Space Grant, and higher education science and education partnerships that 
are focused on integrating STEM-G inquiry activities have continued at 2003 
schools. NES staff communications with the 2003 alumni schools facilitate these 
ongoing collaborations and involvement of NES alumni schools in continued 
STEM-G learning opportunities at the school level.   

 
The NES project has succeeded in making a positive impact on participating schools, 
teachers, administrators, students, and their families. The measure of success varies based 
on school capacities, team and school commitment to the program, school environment, 
and access to sustained and consistent field center support. Having NES help school 
teams build partnerships with STEM-G reform efforts under way in their community (and 
state) has helped several schools build coherent strategies to sustain the school 
improvement plan initiated by the NES project. 
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Background 

 
The NES Project Addresses a Real and Growing Challenge 
 
The logical framework on which the NASA Explorer Schools project is based proposes 
that high-quality, inquiry-based, sustained, and STEM-G-focused professional 
development will lead to increased inquiry-based teaching and student-centered activities 
in the classroom, which ultimately lead to improved student achievement. This 
theoretical relationship between strategic and sustained professional development, 
changes in classroom practices, and increased student achievement is illustrated in Figure 
1. This framework is an area where some empirical evidence is beginning to emerge 
(Craig, 2006; Windschitl, & Thompson, 2006; Supovitz, Mayer, & Kahle, 2000; Bybee, 
1997).  
 
The NASA Explorer 
Schools project is set up 
to apply this model to 
teachers who are in most 
need of STEM-G 
training and professional 
development support. By 
working with schools 
that have Title I status 
and a high minority 
enrollment, the NES 
project specifically 
targets schools that 
typically need help and 
may not otherwise have 
easy access to the 
expertise, resources, and 
external partnerships that 
NASA provides. Recent 
research reports (Brookings Institute, 2006; Guarino, Santibanez, & Daley, 2006; 
National Center for Education Statistics, 2006) indicate that the gap between high-
performing teachers and low-performing students continues to increase as teachers have 
little motivation to work in poorer performing schools and districts. 
 
How Does the NASA Explorer Schools Project Operate? 
 
The NES project is designed to meet the goals of the NASA Strategic Implementation 
Framework for Education by addressing Outcome 2: To attract and retain students in 
STEM-G disciplines through a progression of educational opportunities for students, 
teachers, and faculty (NASA, 2006). In meeting this outcome, NES provides long- and 

Figure 1. The theoretical relationship between professional 
development and student learning, adapted from a model developed by 
Supovitz and Turner, 2000. 
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short-duration professional development, curricular support for teachers, and authentic 
firsthand opportunities for students to participate in NASA mission-related content. 
 
Schools that include underserved populations from diverse geographic settings are 
encouraged to apply to this program. The NES project application requires a team of five 
that includes certified teachers and an administrator with “signature authority” who can 
make a three-year commitment to the project and its requirements. The five-person 
educator team designs and implements a three-year action plan that addresses school-
based (or district-based) needs in science, technology, mathematics, and geography 
education. A unique feature of the NES project is the portion of professional development 
that is customized to the school (or district) needs, delivered on site by NASA aerospace 
education specialists or via distance learning technologies that may be partially or 
completely provided to the school as part of the NES award. 
 
Professional development opportunities provided by the NASA Explorer Schools project 
include summer professional development workshops hosted by the 10 NASA research 
centers and ongoing research-based professional development during the school year, 
which frequently involves one or more sustainability partners who share NASA’s goal of 
promoting STEM-G education. The NES project also offers content-focused learning and 
research opportunities for teachers through extended workshop opportunities such as the 
Reduced Gravity Flight Opportunity, in which teachers work with researchers to conduct 
microgravity research onboard the NASA C-9 plane and share their results and 
experiences with their students using Digital Learning Network videoconferencing tools. 
In another kind of advanced professional development experience, teachers travel to the 
driest region on Earth, the Atacama Desert in Chile, during phase 1 of Spaceward Bound, 
studying side-by-side with NASA scientists who search for life in extreme environments, 
closely approximating what they expect to find on other planets. 
 
The NASA field center staff works directly with the NES school teams as they provide 
professional development, STEM-G resources and expertise, and facilitate school 
strategic planning. All of these activities are focused on addressing the needs identified 
for each participating school. The interaction between the NASA field center 
coordinators and NASA Explorer School teachers and administrators is a critical 
component of the program. 
 
During 2006 NASA’s Office of Education was restructured several times. The NES 
project was consistently ranked as one of NASA’s premier education initiatives. Project 
funding realignments, however, affected all NASA projects. During the 2006 fiscal year 
NASA reduced all educational projects’ budgets. The NES project responded to this 
budget reduction by reducing the number of new schools it brought into the project from 
50 to 25 in 2006. It also reduced the number of teachers and students who were invited to 
participate in events like the Student Symposium and Sustainability Conferences. Budget 
reductions also prevented NES from creating new products and opportunities specifically 
designed to meet the needs of the schools in the project.  
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Evaluation Framework 
 
The Center for Educational Technologies® has been the lead evaluator for the NASA 
Explorer Schools project since the project’s inception in 2003. This report builds upon 
the Brief 4 report (Davis, Palak, Martin, & Ruberg, 2006) to summarize key findings, 
project changes, and accomplishments that took place during the 2005-2006 academic 
year, the third year of the project.  This report provides examples of teacher, 
administrator, student, and family interactions with NES that illustrate project successes 
and challenges. Individual instrument reports attached in the appendices provide greater 
detail about each individual assessment instrument and how they are being used. 
 
The Center for Educational Technologies applies an approach to the evaluation process 
that suits the long-term timeline of the NASA Explorer Schools project and that has 
evolved with the needs and phases of the project. This approach is called a combined 
approach to evaluation as defined by Chatterji (2004) that includes qualitative and 
quantitative data collection and analysis processes. In addition to having a long-term 
commitment to a given project, the mixed method evaluation is guided by the project’s 
theoretical framework. This has been a key feature of the center’s evaluation: as NES 
project needs and requirements have evolved, the evaluation approach has adapted. 
 
The Brief 4 evaluation report was focused primarily on the assessment of the project 
process. Evaluation efforts were designed to work with NES project leaders and staff to 
document the project’s implementation process and to assess the fidelity and 
effectiveness of the project implementation1. The updated Center for Educational 
Technologies evaluation plan in 2005 allowed the evaluation team to work 
collaboratively with the NES project team to document and review the project processes, 
to examine how well the services matched the goals of the project, and to determine to 
what extent the services were delivered as intended to meet the project objectives. 
 
Data collection in both cases must reflect an understanding of environmental systemic 
and site-specific factors that potentially influence project outcomes. The recently 
published American Educational Research Association (AERA) Standards for Reporting 
on Empirical Social Science Research in AERA Publications (June 2006) provide 
guidelines for the data management process. 
 
As a result of this collaborative evaluation effort, significant changes have been made to 
the NES project in how it is delivered to its target audiences and how participating 
educators report on what they are doing. The next section of this report will describe 
these programmatic changes. 
 
How have changes in NASA Education had an impact on the NES project? 

                                                
1 Rossi, Freeman, and Lipsey (1999) provide an excellent overview of the stages of 
evaluation. These well-defined steps show clearly that the Center for Educational 
Technologies’ evaluation of NES is transitioning from the assessment of project process 
to impact assessment. 
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This report and the attached appendices describe the extent to which the NASA Explorer 
Schools project has achieved its six objectives as of June 2006.  Some programmatic and 
staffing changes within NASA headquarters have affected the NES project during the 
2005-2006 academic year. Budget realignments and reductions across the Office of 
Education forced the project to limit or modify opportunities to NES schools and 
teachers. As a result of some of these changes, NES added only 25 (instead of 50) new 
schools in the 2006 cohort. Project management for NES is moving from NASA 
headquarters to Glenn Research Center in Cleveland. Despite these changes the project 
has continued to refine and provide quality services and opportunities to its partner 
schools. 
 
The 2006 revisions to the education strategic framework portfolio adjust the focus of 
NASA’s initiatives in K-12 education to require more emphasis on having a coherent 
agenda that shows a continuity and progression from pre-kindergarten through high 
school and into the post secondary level. Figure 2 provides a graphic overview of the 
revised NASA education portfolio.  The NES project is primarily targeted to address 
Outcomes 2 and 3 to support the NASA strategic framework goals for formal education.   
 

Figure 2. The NASA education portfolio depicting outcomes 1, 2, and 3 
 
What changes in the NES project implementation resulted from the 2006 evaluation 
process? 
 
As a result of the data analysis and recommendations provided in Brief 4, several 
significant modifications were made to the implementation of the NES project: 
 

• The evaluation data in Brief 4 were used to develop a profile of successful NES 
schools. By working with NES field center staff, the evaluation team 
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reconstructed this profile of success according to the four phases of the project: 
orientation, startup, implementation, and sustainability. These phases represent a 
strategic implementation plan for new NES schools to ensure that they are 
incorporating best practices and strategies to maximize the impact of NASA 
STEM-G resources on teachers and students. 

 
• The strategic planning process that had previously been facilitated by NES 

coordinators via the NES password-protected web site was restructured to become 
the strategic plan checklist, which provides yearly performance goals and 
guidelines.  

 
• Rather than completing a strategic and implementation plan via a text-based 

database system, NES teams now do their reports using an electronic portfolio 
system that allows educators to document progress with digital movies, photos, 
and sound files. Below is a brief description of the e-folio database. The 10 
criteria listed below were put together by the NES e-folio design team: 

 
1. Organized around the six performance objectives of the program. 
3. Has a school focused portfolio. 
4. Has an individual portfolio for administrators, teachers, students, and 

family coordinators. 
5. Gets info we don't currently have on number of hours, NASA resources 

used, number of people for evaluation and providing support. 
6. Embeds short questionnaires as part of the e-folio entry. 
7. Provides summary data for the schools as well as headquarters and center 

staff on what and when schools are implementing their plans (auto-
generated reports from the entered info). 

8. Makes publicly viewable pages (as a big benefit for the school in the 
community, for ensuring that the data are entered carefully and accurately, 
and for public recognition of the program). 

9. Easy to use. (Plan info flows in automatically. Uses check boxes wherever 
possible.) 

10. Provides multimedia documentation of involvement. 
 

• As a project integrated into the NASA Education system, all of the participant 
feedback and assessment forms have been integrated into the NASA Education 
Evaluation and Information System (NEEIS). 

 
What have we learned from previously evaluation reports? 
 
Brief 1 (McGee, Hernandez, & Kirby, 2004) describes the project goals, eligibility 
requirements, partnership activities, and the evaluation plan based on design experiment 
and scientifically based research. http://www.cet.edu/research/evals.html 
 
Brief 2 (Hernandez, McGee, Kirby, & Martin, 2005). reports on the first group of schools 
and their introductory professional development workshop in the summer of 2003, 
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including the profile of the schools, the standards they targeted for their students, their 
initial perspectives on instructional practices, and the summer workshops. This report 
also provides a theoretical framework for the evaluation approach and identifies key 
guidelines for professional development, such as those articulated by Garet, et al. (2001). 
These guidelines were drawn upon extensively for the collaborative project assessment 
conducted in 2005 and 2006. http://www.cet.edu/research/evals.html 
 
Brief 3 (Hernandez, Reese, McGee, Kirby, & Martin 2005) examines the coherence of 
project activities in 2003-04, including the contextual background of the participating 
schools, how they organized to meet their goals, how their strategic planning worked, the 
quality of professional development, how the overall project strategies facilitated 
participation, and the impact of participation at the end of year one. 
http://www.cet.edu/research/evals.html 
 
Brief 4 (Davis, Palik, Martin, & Ruberg, 2006) provides a logic model that integrates the 
program’s theoretical framework with the implementation process. This was an important 
step for working collaboratively with the project staff to assess and, in some cases, 
redefine the delivery structure for project services, evaluation, and oversight of the 
fidelity of the implementation process. In addition, this report provides a summary of the 
data analysis collected in the first two years of the program. Based on this data, the 
evaluators were able to project potential impact of the project on NES school 
administrators, teachers, students, and school communities. http://www3.cet.edu/nes 
(user name: nes; password: pdfeval) 
 
Brief 5 (this report) represents a summary of findings of the data collected from the 
2005-2006 academic year—the third year of the NASA Explorer Schools project. The 
emphasis in this year three-report is on gauging whether the project promotes the 
intended improvements. Are the desired outcomes being achieved? Does the project 
impact include any unintended side effects? These and other contextual questions will be 
addressed in the context of answering the six research questions that follow. 
 
Research Questions 
 
This report builds on the work completed in Briefs 1, 2, 3, and 4 to focus on the 
following research questions: 
 
What is the evidence from NASA Explorer School teams and NASA project coordinators 
to show that the project has increased: 

1. Participation and professional growth of educators in science?  
2. Assistance for and technology use by educators in schools with high populations 

of underserved students? 
3. Family involvement in children’s learning? 
4. Student interest and participation in science, technology, engineering, 

mathematics, and geography? 
5. Student knowledge about careers in science, technology, engineering, 

mathematics, and geography? 
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6. Student ability to apply science, technology, engineering, mathematics, and 
geography concepts and skills in meaningful ways? 

 
Three of the themes that were used in the planning and assessment of the NASA Explorer 
Schools 2006 orientation and summer professional development workshops for teachers 
were based on research by Garet, et al. (2001). These three aspects of teacher 
professional development are (a) focusing on science, technology, engineering, 
mathematics, and geography content; (b) fostering coherence in professional 
development so that reform initiatives are connected with other activities at the school; 
and (c) promoting active learning. 
 
While still using basic guidelines provided by Garet et al. (2001), we have refined the 
professional development theoretical framework to follow the logic model presented in 
Figure 1. In the analysis presented in this report, we apply the logic model to show the 
connections between professional development for teachers and student science 
achievement. We identified relevant guidelines for teacher professional development that 
focused on science education from the educational research literature. We also looked for 
guidelines from research most closely related to the NES project in terms of STEM-G-
related content focus, use of inquiry teaching strategies, a breadth of implementation that 
was national in scope, and intentional selection of high ethnic, low socioeconomic 
population schools. 
 
The six guidelines for effective teacher professional development combine evidence of 
how to link improvements in teaching practices that lead to improvements in student 
science achievement (Craig, 2006; Windschitl, & Thompson, 2006; Supovitz & Turner, 
2000; Committee on Science Learning Kindergarten through Eighth Grade, 2007) to 
models of student learning and instruction that research suggests are most effective for 
teaching students science proficiency. While one model emphasizes how to improve the 
instruction, the other focuses more on the processes of learning. 
 
The following six guidelines combine these two approaches into an integrated summary 
of teaching and learning goals. In our evaluation we look for ways that the NES 
professional development activities meet the criteria listed below. These six guidelines 
reflect what current research suggests are best practices to promote effective instruction 
that promotes science proficiency. These criteria are also useful for relating NES 
interventions to current research and integrating the anticipated outcomes of NES into a 
coherent framework. To emphasize the continuity between these six guidelines and 
evaluation instruments, the guidelines are categorized according to the NES professional 
development themes focusing on content, fostering coherence, and promoting active 
learning. Here are the six guidelines for professional development that fosters student 
achievement in science: 
 

1. Instructional Strategies. Participants are immersed in inquiry, questioning, and 
experimentation, and thereby model inquiry forms of teaching. Programs that 
model scientific reasoning have a greater influence on student achievement than 
programs that train teachers to use specific curricula (Bybee, 1997). The 
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professional development experience incorporates models of instruction that 
address (or combine) these four aspects of science proficiency (Committee on 
Science Learning Kindergarten through Eighth Grade, 2007; Lubienski & 
Lubienski, 2006) so that students: 

a. Know, use, and interpret scientific explanations of the natural world. 
b. Generate and evaluate scientific evidence and explanations. 
c. Understand the nature and development of scientific knowledge. 
d. Participate productively in scientific practices and discourse. 

 
2. Time Intensive. The professional development is intensive and sustained 

(Smylie, Bilcer, Greenberg, & Harris, 1998). 
 

3. Classroom Practices. The professional development engages teachers in concrete 
teaching tasks that are based on the teachers’ experiences with students (Darling-
Hammond & McLaughlin, 1995; Lee & Bowen, 2006; Miller & Rowan, 2006).  

 
4. Content Knowledge. Professional development must focus on subject matter 

knowledge and deepen teachers’ content skills (Cohen & Hill, 1998). More 
specifically, “programs that focus on subject matter knowledge and on student 
learning of particular subject matter are likely to have larger positive effects on 
student learning than are programs that focus on teaching behaviors” (Kennedy, 
1998, p. 591). This would include discussions of common student misconceptions 
and how to engage students in correcting these preexisting ideas. 

 
5. Active learning. The professional development should be grounded in a common 

set of standards and must show teachers how to connect their work to specific 
standards for student performance (National Research Council, 1996; National 
Council for Geography Education, 2005). Common high standards are strongly 
related to achievement (Third Int’l Mathematics and Science Study). 

 
6. Coherence. Reform strategies must be connected to other aspects of school 

improvements (Supovitz & Turner, 2000; Supovitz, Mayer, & Kahle, 2000; Garet 
et al., 2001). 

 
Method 

 
Sample 
 
Targeting underserved populations in diverse geographic locations is one of the 
objectives of the NES program. Table 1 provides a comparison of NES population in 
terms of race and ethnicity characteristics with national and regional K-12 population 
averages. Comparing the NES population shows that the NES project does include a 
higher percentage of the minority population on a national and regional level. The “other” 
category includes Asian, Hawaiian, Pacific Islander, American Indian, or Alaskan Native. 
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Table 1. Minority Enrollment in NES Schools by Region 
 Hispanic Black White Other 

National Total 19% 16% 57% 8% 
NES Total 26% 29% 37% 8% 

     
National Northeast 14% 15% 64% 7% 
NES Northeast 21% 25% 49% 5% 

     
National Midwest 7% 14% 74% 5% 
NES Midwest 9% 36% 38% 17% 

     
National South 17% 24% 54% 5% 
NES South 20% 39% 37% 4% 

     
National West 39% 6% 43% 12% 
NES West 45% 10% 32% 13% 
Percentage distribution of race/ethnicity of public school students enrolled in kindergarten through 12th 
grade, by region, fall 2004. 
 
Table 2 shows the aggregate number of teachers and students served by the NASA 
Explorer Schools program by cohort year. 
 
Table 2. Summary of NASA Explorer School Population Demographics 
Cohort 
Year 

Number of 
NES 
Teams 

Number 
of NES 
Schools 

% of 
Schools 
Considered 
High 
Poverty 

% of 
Schools 
Considered 
High 
Minority 

Number 
of 
Students 
Served 

Number of 
Teachers 
Served 

2003 49 61 76 76 34,976 1,409 
2004 50 67 82 75 44,707 1,801 
2005 50 57 98 82 42,066 2,015 
2006 25 33 91 70 15,639 1,588 

 
Measures 

 
Constructs 
 
The six research questions that are investigated in the NES project evaluation reflect the 
anticipated outcomes of the project if the project objectives are successfully achieved as 
intended. To investigate and measure how these goals and objectives and anticipated 
outcomes are met requires taking the six questions apart and considering what actions, 
conditions, or indicators have to be met in order for each objective and subsequent 
outcome to be fulfilled. What evidence can be collected that appropriately measures and 
documents the change and growth that is desired? In cases where it is difficult to collect 
evidence that reflects the desired outcome, we will use indirect measures associated with 
the more desired goal to measure schoolwide, teacher, administrator, and student 
achievements. 
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These are the kind of questions that are discussed during all phases of an evaluation. 
During the process assessment phase the evaluators use formative evaluation strategies to 
find out what a successful NES team looks like. This process was exemplified during the 
evaluation summit held in January 2006 when NASA field center staff members were 
given copies of the evaluation findings and asked to brainstorm with the evaluation team 
to construct a “strategies for success” document that defines what actions, process, and 
systems successful schools have put in place. 
 
The data are coded and sorted by construct. Each survey consists of a cluster of questions 
designed to solicit responses to a particular construct. These constructs are applied within 
and across surveys. Each construct is addressed by multiple data sources so that 
information from one type of population can be compared with data collected by another 
group. In the case of NES, the same constructs are incorporated into assessments 
completed by teachers (within and outside of the NES team), administrators, students, 
and NASA field center staff. Specific questions within each construct are carefully 
reworded to suit the age and circumstances of the audience, context/objectives, and media 
used to disseminate the survey. The presentation of the data findings will follow the 
format outlined in Table 3. 
 
Data Sources 
 
Data are collected from all individuals participating in or providing support for the NES 
project. In this report the data have been collected during the 2005-2006 academic year. 
 
Table 3. Summary of Sample Groups by Instrument 
Data from Students Sample Group Description 
• STEM-G career interest survey* 

 
• Content: Earth and space test*, physical 

science test*, life science test* 
• Student symposium presentations and surveys 

• All schools–Fall ’05; case study schools–
spring 2006 (pre/post) 

• Case study schools, as appropriate to content 
and readability/constructs being assessed 

• Students who attended the symposium 
• Family involvement survey • Disseminated in fall 2005 to all case study 

schools; discontinued thereafter 
• Focus group interviews*  • Conducted March-April 2006 with a cluster 

sampling of case study schools that were 
selected randomly from school subsets sorted 
by center and cohort year  

• Field center staff survey 
 
 
 
• E-blasts; telecons 
• Semiannual professional development  

 
• Weekly activity reports by NES coordinators 

and AES NEEIS reports 

• Conducted annually with all NASA field 
center staff involved in support of the NES 
program, but primarily intended for the NES 
and DLN coordinators 

• Disseminated weekly; conducted weekly 
• Host evaluation updates and collaboration/ 

training on data collection process 
• Collected from NEEIS to triangulate data 

regarding NESC and AES visits and support 
 
The data collection processes included the following capabilities: 

• School-based assessments were completed: 
o Online via the Center for Educational Technologies perception server. 
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o On Scantron forms. 
o On paper copies of assessments. 

• Center-based assessments were completed: 
o Online via NEEIS. 
o On paper and sent to the Center for Educational Technologies for data entry. 

• Special event assessments were completed: 
o Online via NEEIS. 
o On Scantron forms. 
o On paper copies of surveys. 

 
The instruments listed in Table 3 with an asterisk (*) were required for case study schools 
and optional for others; all other instruments were required for all schools. One teacher 
survey (that included a pre-/posttest) was to be completed by educators schoolwide. 
Special event surveys were completed only by participants attending these events. 
 
Considerations for Evaluation of Impact Analysis 
 
The difficulty of establishing a program’s impact is equal to the problem of establishing 
causality—which is next to impossible to do in a socially active, culturally based 
intervention program (Rossi et al., 1999). This is why causal relationships in this case as 
in other complex social contexts are explained in terms of probabilities. The specific 
statistical analysis used will be described in the context of the data sources being 
analyzed and the kind of question being asked. 
 
Another consideration of impact analysis emerges when identifying the measurable 
outcomes used to represent successful achievement of the NES project goals. The NES 
project would be considered successful if all of the student scores in STEM-related 
assessments increased between the beginning and ending of the program. Gross outcomes 
such as the example cited are easy to measure but are difficult to attribute directly to the 
NES project interventions because of extraneous factors such as natural growth trends 
among a given age of students that could be attributed to trends in the local or regional 
community, intervening events such as restructuring of a school’s geographic area, 
maturation trends among the student population that naturally occur during a six-, eight-, 
or even two-year time period. 
 
Another consideration is the probability of making a Type I (false positive) or Type II 
(false negative) error. The risk of declaring a program effective when it is actually not is 
equal to the level of significance set for the statistical test2 used for the analysis of the 
given intervention. Both of these variables can be controlled by increasing the number of 
observations (sample size) or decreasing the variability in the observations (controlling 
the influence of covariates).   
 

                                                
2 The significance level for the analyses reported in this report is .05 unless otherwise 
indicated. 
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As was mentioned earlier, the focus of the previous year’s evaluation was on assessing 
the process of the program. This was a time for refining the research questions as well as 
the criteria for measuring success and judging the program. The impact evaluation is 
primarily concerned with net effects—measures that are designed to demonstrate that 
achievement of the desired outcomes can be reasonably accounted for by the 
intervention. In the case of the NES project, the surveys developed by the Center for 
Educational Technologies are key instruments for measuring the project’s net effects. 
 
A challenge that we have had to deal with in the process of the 2005-2006 analysis is that 
all of the instruments were modified several times during the assessment period. By 
carefully coding and double-checking the data and version of the instrument, we have 
been able to address this challenge. 
 

Results 
 
This section provides a summary of the data analysis across all of the instruments listed 
above in context of the six research questions. 
 
1. How does teacher involvement in the NES project increase the active 

participation and professional growth of educators in science?  
 
Professional Development Opportunities Offered to NASA Explorer Schools 
 
All NES first-year schools must attend the orientation workshop held by the NASA field 
center that is sponsoring their participation in the NES program. The field center NES 
coordinator organized and led the workshop, which is the case at each of the 10 centers. 
NES coordinators used a number of strategies to evaluate the summer workshop 
experiences. Issues, challenges, successes, and observations are compared across each of 
the field center workshops. 
 
Teachers completed daily evaluations of the workshop activities. Based on teacher 
feedback, the three highest rated activities were 1) the presentation on the Digital 
Learning Network; 2) Mars analog studies; and 3) family involvement (a panel 
presentation). A daily workshop feedback form and the overall workshop evaluation form 
were developed and piloted by the Center for Educational Technologies evaluation team 
in 2005 and 2006. One of the questions teachers were asked was, “How prepared are you 
to implement what you have learned at this workshop?” Summary information about 
teacher professional development and other workshops is available in Appendix A.  
 
Evidence of Participation and Professional Growth at NASA Explorer School Sites 
 
Teachers are asked to complete three different surveys as part of their participation in the 
NES project. One of these surveys is the teacher needs survey, which is completed 
schoolwide at NES schools. This instrument is completed in the fall as a profile of needs. 
A parallel version of this survey, called the teacher involvement survey, is completed 
schoolwide by teachers in the spring. 
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This assessment is composed of 73 close-ended questions. The assessment contains six 
sections: (1) value of the NASA Explorer Schools program, (2) impact of the program, 
(3) teacher STEM-G content knowledge, (4) use of and participation in NASA activities, 
(5) usefulness of NASA-sponsored events, and (6) family involvement. 
 
Using a 1-5 Likert scale, teachers gauge how much they value the NASA Explorer 
Schools program. Teacher ratings of the six statements are shown in Table 4, with 5 
being the highest score. The mean scores that most of the teachers give the NES project 
an excellent rating. Integration of materials seems to be a challenge for 2004 and 2005 
school teams. The ratings suggest that the longer teachers are in the program, the more 
positive they rate it. 
 
Table 4. Teacher Ratings of the Value of the NASA Explorer Schools Project 
 2003 2004 2005 
The NASA Explorer Schools project has been a valuable 
experience for you. 4.51 4.37 4.32 

This project has been inspiring to you. 4.53 4.42 4.40 
You applied what you learned from being a part of the NASA 
Explorer Schools program. 4.42 4.10 4.16 

You integrated NASA-related materials into your curriculum. 4.30 4.00 4.01 
This project has been inspiring to students. 4.47 4.25 4.23 
The NASA Explorer Schools project has been a valuable 
experience for students 4.50 4.38 4.32 

 
When we compare the description of workshop and on-site professional development 
activities with the list of six guidelines shown in Table 5, we find that the NES workshop 
is going in the right direction. This section will examine how the professional 
development opportunities provided by NASA for NASA Explorer Schools address the 
six guidelines presented below. Data are pulled from orientation and content workshop 
reports and participant surveys. 
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Table 5. Teacher Professional Growth That Promotes Student Proficiency in 
Science (Abbreviated Guidelines for Professional Development) 
Guideline 1 Instructional Strategies. Participants are immersed in models of 

instruction that address these four aspects of science proficiency: 
(a) know, use, and interpret scientific explanations of the natural 
world; (b) generate and evaluate scientific evidence and 
explanations; (c) understand the nature and development of 
scientific knowledge; and (d) participate productively in 
scientific practices and discourse. 

Guideline 2 Time Intensive. The professional development is intensive and 
sustained. 

Guideline 3 Classroom Practices. The professional development engages 
teachers in concrete teaching tasks that are based on the teachers’ 
experiences with students.  

Guideline 4 Content Knowledge. Professional development focuses on 
subject matter knowledge and deepens teachers’ content skills. 

Guideline 5 Active learning. The professional development is grounded in a 
common set of standards and must show teachers how to connect 
their work to specific standards for student performance. 

Guideline 6 Coherence. Reform strategies are connected to other aspects of 
school improvements. 

 
Guideline 1. Instructional Strategies: Participants are immersed in models of 
instruction… 
 
The workshop feedback surveys and interviews with teachers provide self-report 
evidence that teachers perceive the content training that helps them better understand the 
science behind the NASA curriculum materials and resources they are offered to be 
helpful. Teachers also report that they learn from the teaching strategies demonstrated at 
the NASA workshops. Here are a few examples from NASA orientation and content 
workshops that support these findings: 

 
“During the workshop educators discovered exciting and creative ways to engage 
students through learning about the mathematics behind NASA science and research. 
NASA experts facilitated hands-on and interactive group activities, which equipped 
educators to increase student understanding about problem solving, measurement, 
data analysis, and probability” (field center C staff description of content workshop, 
2006). 
 
”I really enjoyed the quality and quantity of materials that was given to me. I am 
really going to implement as much information that I acquired here at the workshop 
directly into my lesson plans. I acquired a lot of ideas from the workshop participants 
and speakers. One of the reasons that I believe I am better prepared in making math 
more enjoyable is that I now know where to find more math resources and ideas that I 
can implement in my teaching. I also have a better understanding of NASA’s mission 
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and have ideas in how to incorporate what I learned into my teaching” (participant 
comments about field center C content workshop, 2006). 
 
“Each day began with an inquiry activity, followed by sessions that followed a 
general theme, with specific components designed to enhance the overall theme and 
promote the NES concept for the participating teams” (field center B, orientation 
workshop report, 2006). 
 
In a summary report describing participants’ ratings of top presentations, “All of the 
aerospace education specialist activities [were rated as top presentations]. These 
activities were all standards aligned and inquiry based” (field center F, orientation 
workshop report). 
 
Teacher comments regarding different inquiry presentations: “Very pragmatic, 
thorough coverage of pedagogy. I learned a lot! This was very valuable to me. Was 
enlightened about designing and implementing lessons.” “Did present the program as 
inquiry based; much different approach than what we have been doing or how we 
teach math and science—seemed to have more algorithms and formulaic with lots of 
practice” (field center B, orientation workshop, 2006). 
 

Guideline 2. Time Intensive: The professional development is intensive and sustained. 
 
Even with the success of this year’s workshop, the staff recommends modifications for 
next year. The single most important modification is returning to a six-day orientation 
workshop. The extended time allows enough time to explore the required elements of the 
NES project, to better develop teaming and planning, to use inquiry in the classroom, and 
to incorporate activities that match research and facility tours presented by NASA 
personnel. 
 
Activities planned as part of the NES project must be tied to school needs. Table 6 
provides an example of how NES schools are required to show how activities they 
conduct for their implementation plan address school needs that their team identified in 
their application and yearly update. NES activities are reported in the web-based efolio 
that has become the implementation planning tool for NASA Explorer Schools. 
 

Teachers’ comments after a robotics education activity that included both the 
instructional aspects as well as student experiences resulting from robotics 
opportunities (NASA field center B, orientation workshop): 

 
“Nice to see so many students practicing what they have learned in their classes to 
robotics.” 
 
”Enthusiasm is wonderful to see.…Paulo was inspiring.” “Good to see students 
showing how their robots work and having them interact with us.” “Great having 
students do the presentation.” 
 



NASA Explorer Schools Evaluation–Brief 5    

Center for Educational Technologies®  21 
   

“Fascinating, opened up lots of potential.”  
 

Table 6. Example of How NES Activities Are Tied to School Needs  

 
Guideline 3. Classroom Practices: The professional development engages teachers in 
concrete teaching tasks that are based on the teachers’ experiences with students. 
 
All of the NES orientation and content workshops are designed to align to national 
standards for student learning from the National Science Education Standards (NRC, 
1996), Principals and Standards for School Mathematics (2001), Standards for 
Technological Literacy (ITEA, 2000), National Technology Educational Standards 
(ISTE, 2002), or the National Geography Standards (2005). The specific agenda activities 
and events are also selected based on NES team needs assessment of the student learning 
standards that are highest priorities in the school’s academic plan. 
 
Tables 7-10 highlight which standards for learning in the different areas were selected as 
top 10 needs by the 2006 NES cohort. The tables highlight only those items that were 
selected by at least 20 percent of the school teams. The standards in blue are those that 
have been selected by 2003, 2004, and 2005 school teams as top 10 needs. For all but one 
item, the needs identified are consistent across the four years of the NES project. 
 
In the more advanced, content-focused workshops, participants were asked to complete a 
second, workshop-specific needs assessment. This more detailed review of school needs 
within a content framework was used to help participants and workshop organizers and 
presenters “discuss student learning needs and gaps in their current curricula” (NASA 

  

Increasing Student Ability to Apply Science, Mathematics, and Technology Concepts

Primary Performance Objective:
Increase student ability to apply science, technology, engineering, mathematics, and geography 

concepts and skills in meaningful ways.

Needs:

This activity addresses these needs as defined in the school needs assessment: Transfer of 

Energy.

Properties and changes of properties in matter.
Motions and Forces.

Apply and adapt a variety of appropriate strategies to solve problems.

Build new mathematical knowledge through problem solving.
Select and use various types of reasoning and methods of proof.

Use content-specific tools, software, and simulations to support learning and research..

Apply productivity/multimedia tools and peripherals to support personal productivity, group 
collaboration, and learning throughout the curriculum..

NASA Resources Used:

NASA websites

NASA Activities learned at Summer Workshop

Schedule for  Activity:  Throughout the year
Number of Sessions: 20

Total Time in Hours: 20 plus

Content Adresses: Scienc e, Technology, Engineering, Mathematics, and Geography
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field center C, math-related content workshop, 2006). Being able to address every 
individual need in a workshop format is not easy. Lessons learned from 2006 workshops 
suggest that participants should be asked to complete a workshop-specific needs 
assessment before the workshop to help NES coordinators customize the workshop 
agenda, events, and presentations as much as possible. Teacher comments from several 
workshops (NASA field centers C and H, orientation and content workshops, 2006) 
suggest that there be more flexibility in the workshop schedule to allow teams to address 
individual school and teacher needs within the workshop. Additional needs assessment 
information is contained in the Digital Learning Network Assessment Report (See 
Appendix K). 
 
Table 7. National Science Education Standards 
Physical Science Motions and forces 48% 
Physical Science Transfer of energy 22% 
Life Science Populations and ecosystems 37% 
Life Science Structure and function in living systems 22% 
History and Nature of Science Science as a human endeavor. 22% 
Earth and Space Science Earth in the solar system 52% 
Earth and Space Science Structure of the Earth system 37% 
 
Table 8. Principles and Standards for School Mathematics 
Problem Solving Apply and adapt a variety of appropriate strategies to solve 

problems. 
44% 

Measurement Apply appropriate techniques, tools, and formulas to 
determine measurements. 

22% 

Data Analysis 
and Probability 

Formulate questions that can be addressed with data and 
collect, organize, and display relevant data to answer them. 

22% 

 
Table 9. Standards for Technological Literacy 
Design Students will develop an understanding of the role of 

troubleshooting, research and development, invention and 
innovation, and experimentation in problem solving. 

30% 

 
Table 10. National Educational Technology Standards 
Collaborate with peers, experts, and others using telecommunications and 
collaborative tools to investigate curriculum-related problems, issues and 
information, and to develop solutions or products for audiences inside and 
outside the classroom. 

37% 

Use content-specific tools, software, and simulations to support learning and 
research. 

22% 

 
Just as NES coordinators are tasked with designing workshop agendas that consider 
individual school needs, each NES team is required to complete a needs assessment 
survey annually. The NES needs assessment survey is housed in the efolio database.  
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Guideline 4. Content Knowledge: Professional development focuses on subject matter 
knowledge and deepens teachers’ content skills. 
 
NES teams attend their orientation workshop at one of the 10 NASA field centers that 
serves as their regional coordinator for NES implementation. The agenda for the NES 
orientation is developed by the NES project coordinator at the field center. At the 
workshop teachers are introduced to Digital Learning Network modules available to them 
to use with their students or for their own professional development. Here are examples 
of how the NES project supports teacher subject matter knowledge and content skills: 
 

• Teachers were able to have extended experiences with several DLN modules of 
NES Challenges (Appendix L) and NASA Quest support materials. A report on 
the process of DLN module development shows that 10 items were field tested as 
pre-/posttests with 69 teachers and 77 students in spring 2006. The results of those 
field tests showed significant increases in teachers’ knowledge on all 10 items and 
in students’ knowledge in 9 of the 10 items as a result of participation in the 
microgravity DLN event (excerpt from the DLN assessment report, Appendix K). 

 
• As a result of its partnership with NASA, NES A42 received a $1.7 million grant 

from Magnet Schools of America to help facilitate its math, science, and 
technology lab. With support from the NES professional development 
opportunities and the Magnet Schools grant, NES A42 faculty developed an 
aeronautics and aerospace curriculum that incorporates NASA STEM-G lessons 
and activities for students in pre-kindergarten through fifth grade. Teachers report 
that using NASA materials and resources helped them change the way they teach 
classes and provided them with better tools to complete different projects, such as 
the microgravity experiment (focus group interview with A42 NES team, May 11, 
2006). 

 
Analysis of the teacher involvement survey showed that teacher self-ratings of their 
confidence in teaching math and science increased between the fall 2005 and spring 
2006. The graphs in Figure 3 illustrate the change in teacher confidence in teaching 
science (the graph on the left) and mathematics (the bar graph on the right). A full report 
describing what we learned from the teacher involvement pre- and posttest is contained in 
Appendix F. 
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Figure 3. Teacher self-ratings of their confidence in teaching science (left) and mathematics (right). 
(Fall 05: N=857; Spring 06: N=706). 
 
In the teacher needs (pre) and teacher involvement (post) surveys teachers reported a 
large increase in their school use of STEM-G activities between fall 2005 and spring 
2006 as shown in Table 11. 
 
Table 11. School Use of STEM-G Activities  

 
Guideline 5. Active Learning: The professional development is grounded in a common set 
of standards and must show teachers how to connect their work to specific standards for 
student performance. 
 
The NASA Explorer Schools program provides field center staff support for the 
participating schools. Besides the initial school site visit, teachers and administrators get 
to know their field center staff at the orientation workshop scheduled a month or two 
after a school is accepted into the NES program. NASA field center staff members are 
typically educators who are considered expert in modeling ways to teach scientific 
inquiry activities using NASA curricula and resources. 
 
Based on our 2006 survey of NASA field center staff, we found that the number of field 
center staff assigned to work on the NES project varies across centers from one to six 
people (see Table 12). The range of staff hours support for NES interventions also varies 
with the highest level of support being 206 hours per week to a low of 40 hours per week. 
The number of school implementations of NES also varied by center.  
 

(Fall 2005 (122 schools): N=857; Spring 2006 (143 schools): N=706 

 2003 - 

pre 

2003 - 

post 

2004 - 

pre 

2004 - 

post 

2005 - 

pre 

2005 - 

post 

Yes 82% 95% 85% 91% 47% 96% 

No 18% 5% 16% 9% 53% 4% 
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Table 12. Summary of Field Center Staff Support for NES Project 

Field Center Staff Number Percentage of Time 
to Support NES 

Staff Hours to 
Support NES 

A 1 100% 40 
B 3 75% 90 
C 3 100% 120 
D 3 75% 90 
E 2 67% 54 
F 3 100% 120 
H 5 100% 200 
I 6 86% 206 
J 3 67% 80 

 
The nature of field center staff support for NASA Explorer Schools varies depending on 
the location of the school and availability of field center staff. Table 13 summarizes how 
field center staff members communicate with NES teams they are assigned to support and 
the nature of their support for these schools. These data are summarized from field center 
staff self-reported responses to survey questions. Based on the self-report data, five field 
center staff members meet with school teams at the school every other week, and 20 meet 
at the school monthly or every other month. Almost half (49 percent) of the field center 
staff members are involved in NES team meetings every other month. More than half 
participate in the DLN event with one or more schools every other month. E-mail and 
telephone calls are also popular ways to maintain weekly communication with NES 
teams. It’s also interesting to note where support via videoconference or team meetings 
had not yet occurred as of spring 2006. 
 
Table 13. Field Center Staff Support for NASA Explorer Schools in 2005-2006 

 Not Yet Weekly Every 
Other 
Week 

Monthly Every 
Other 
Month 

Responded to a request for support? - 22 (67%) 4 (13%) 5 (15%) 2 (5%) 
Communicated via e-mail? - 25 (76%) 4 (12%) 2 (6%) 2 (6%) 
Communicated via telephone, fax, mail? 1 (3%) 19 (58%) 7 (23%) 3 (9%) 3 (10%) 
Given support via videoconference? 10 (33%) 2 (6%) 2 (6%) 3 (9%) 14 (42%) 
Met at the school? 3 (9%) 1 (3%) 5 (15%) 9 (27%) 11 (33%) 
Met with school staff at the field center? 13 (39%) 1 (3%) 2 (6%) 2 (6%) 11 (33%) 
Suggested curriculum materials? 3 (9%) 6 (18%) 7 (21%) 11 (33%) 1 (3%) 
Met school staff at a conference? 9 (27%) - 1 (3%) 1 (3%) 17 (52%) 
Been involved in NES team meetings? 3 (9%) 1 (3%) 3 (9%) 7 (21%) 16 (49%) 
Participated in a DLN event? 9 (27%) 2 (6%) 3 (9%) - 17 (52%) 

 
Teachers who participated in field center staff workshops or aerospace educator 
workshops provided at the school site described how beneficial this professional 
development experience was for them: 
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Regarding a presentation on inquiry and learning: “Very pragmatic, thorough 
coverage of pedagogy….I learned a lot! This was very valuable to me….Was 
enlightened about designing and implementing lessons” (field center B, 
orientation workshop feedback survey). 
 

In focus group interviews teachers reported that they attended a variety of workshops 
to learn about STEM-related topics. They received extensive support from their 
aerospace education specialist in developing hands-on activities and integrating 
inquiry-based learning into their curriculum: 
 

The team lead takes the responsibility to make sure “everyone in my building has 
everything they need. In my science classes we are tracking solar storms, doing 
Radio Jove, and we have friends in Alaska. I’ve done SUBSIM rocket and 
balloon experiments.” (This NES team coordinated a two-hour aerospace educator 
training on Mission Geography and EarthKam at the district level.) 

 
The learning has been two-sided, as this school team explains: “The [aerospace 
educator] at first talked way over our kids’ heads. They altered what they were 
doing, and over the years we’ve seen a change in [how] the [aerospace educators] 
have worked at our school. Now it is more inquiry based and hands on” (NES 
H99, May 6, 2006, p. 3). 

 
Guideline 6. Coherence: Reform strategies are connected to other aspects of school 
improvements. 
 
The NES orientation workshop is designed so that NES teams will review their school 
needs, goals, and personal professional development plans before attending the 
workshop. NES coordinators and aerospace education specialists work with schools to 
design action plans that incorporate other school reform initiatives, including efforts in 
family involvement. 
 
The focus group interviews provide some insight regarding how the 2003 NES teams 
plan to sustain the improvements and new programs at their school that have come about 
via the NES project. Here’s an example from the focus group interviews of how field 
center staff support helped one school: 

 
This NES team believes that it has taken advantage of many of the NES 
professional development offerings and has made changes in curriculum and 
teaching strategies at its school based on these professional growth experiences. 
The team has had a consistent team lead and one teacher member throughout its 
participation in NES. It reports having experienced inconsistent support from its 
NASA field center staff. During years one and three of its NES partnership, it 
received little to no support from its field center. The support received in year-
two, however, was tremendous and greatly helped the school in its 
implementation. Based on year two support, the NES team believes that it was 
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able to initiate changes in teaching practice that it was able to sustain on its own 
in year-three (focus group interview with NES G145, April 24, 2006). 

 
The following lists factors reported by NASA field center staff that contribute to 
successful implementation of the NES project. They are organized by seven contributing 
factors: (1) NES team, (2) school administration, (3) curriculum integration, (4) 
schoolwide changes, (5) family and community involvement, (6) technology, and (7) 
field center support. 
 

NES team: 
• Team commitment to the program 
• Working team; strong team; cohesive team 
• Strong team lead 
• Risk-takers 
• Self-motivated, active, enthusiastic NES team 
• Academically strong NES team 
• Well-organized team; stable team 
• Able to recruit other non-NES teachers to support schoolwide implementation 
• Well-defined action plan 
• Regular communication with the Field center staff 
• Regular team meetings 

 
School administration: 

• Administrator commitment 
• Release time for taking care of NES activities 
• Administrator support 
• Strong administrator, able to get things done, provides support 

 
Curriculum integration: 

• Utilization of NASA materials/curriculum 
• Support for STEM-G curriculum implementation 
• Integration of NASA curriculum into existing curriculum 

 
Schoolwide implementation: 

• All school staff awareness 
• Buy-in from school staff 
• Schoolwide participation in NES opportunities, including professional 

development, DLN events, competitions, etc. 
• Schoolwide involvement in and enthusiasm for the program 
• Receipt of other grants 
• Development of robotics clubs/competitions 
• Development of women in science 
• Involvement of non-NES teachers in the program 
• Selected thematic focus for each year 
• Creation of or enhancement to NASA or STEM-G resource lab 
• Student interest in the NES program 
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• Involving and networking with other NES schools 
• Statewide NES network 
• Use of local media 

 
Technology 

• Integration of DLN into curriculum 
• Use of DLN 
• Plans for implementing technology for wider applications 
• Technology focus to draw student interest 

 
Field Center Support 

• Frequent AES visits 
• AES visits for extended time 
• Regular NES visits 
• Use of AES services 

 
The 2006 field center survey also generated staff insights on the following factors that 
contribute to problems in NES implementation: 

• Lack of administrative support; lack of district support 
• Staff turnover (administrative and teacher) 
• Irregular AES visits 
• Pockets of involvement (one or two classes are involved in the program) 
• Team lead’s single effort  
• Communication problems; no timely response or no response at all 
• Inactive schools and problems in the overall school environment 
• No participation in DLN 
• Technology problems 
• Lack of decision-making power 
• Conflict between the team and administration 
• Team discord; not being able to build a cohesive team 
• Size, setup, and remote location of the school site 
• Inability to take advantage of NES opportunities 
• Late arrival of funding 

 
2. How does the NES project provide assistance for and technology use by 

educators in schools with high populations of underserved students? 
 
As Figure 4 and Table 1 (presented earlier in the Method section) show, NASA Explorer 
Schools exceed the averages for minority populations both on a national level and by 
region. Table 2 (also presented in the Method section) summarizes the percentage of 
students who quality for special assistance because of their low socioeconomic status. 
Figure 4 and Tables 1 and 2 confirm that a high percentage of the student population in 
NASA Explorer Schools is from underserved populations, fulfilling the program’s goal of 
targeting a high population of underserved students. 
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Figure 4. A graphical comparison of NES and U.S. K-12 population distribution by race and ethnic 
background. Source: U.S. Department of Commerce, Census Bureau, Current Population Survey (CPS), 
October Supplement, 1972 and 2004, previously unpublished tabulation (September 2005). 
 
Using the TLC Survey with Explorer School Teachers to Understand How They Are 
Using Technology to Enhance Their Instruction 
 
These constructs align with specific goals articulated by the NASA Explorer Schools 
project. The project aims to increase the active participation and professional growth of 
educators in science, technology, engineering, mathematics, and geography. The project 
also intends to increase the academic assistance for and technology use by educators in 
schools with populations of underserved students. The TLC survey yields insights about 
whether the skills and attitudes of teachers increase as a result of participation in the 
NASA Explorer Schools program. A close review of the TLC survey can also help the 
NES leadership and staff understand how the teachers they are working with view 
technology and constructivist teaching methods. This information can guide and inform 
professional development efforts. 
 
Table 14 gives an overview of how teachers were using technology to support their 
instructional practices as of May 2006. Given the 11 types of technologies listed in Table 
14, teachers reported having the most skill with the following tools: the Internet, copying 
files from one location to another, using a digital camera, embedding graphics, preparing 
a slideshow, and displaying a directory of a disk. The technologies that teachers reported 
being less skilled in using were iPods, editing video, locating and using satellite imagery, 
and using authoring software. 
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A matched pair analysis of 2003 and 2004 cohort teachers shows that teacher attitudes 
toward technology significantly increased during their involvement with the NES 
program. The details of this analysis are presented in Appendix D. 
 
Table 14. Teacher Use of Technology 
I use technology to: No  

lessons 
1-2 

lessons 3-9 lessons 
10+ 

lessons 
Record or calculate students’ grades. 13 7 5 75 
Create handouts for students. 2 4 13 81 
Correspond with parents. 12 16 19 53 
Write lesson plans or related notes. 4 7 10 80 
Download information or pictures from the 
Internet. 2 8 16 75 

Use camcorders, digital cameras, or scanners. 19 21 25 35 
Exchange computer files with other teachers. 15 20 24 42 
Post student work on the Internet. 50 20 11 19 
Record attendance. 36 5 5 54 
Use iPods (podcasts, mapping, writing, 
drawing). 88 5 3 4 

 
Teacher feedback from some of the NES workshops shows that teachers did not feel 
better prepared to use instructional technologies after the workshop. Specific examples of 
this finding come from participant feedback at both the orientation and content 
workshops held at NASA field center C: 

 
“Participants at both workshops were introduced to a variety of videoconferencing 
student learning activities; however, they reported that they needed additional 
assistance in purchasing and using the equipment. NES [content] workshop 
participants will be provided with additional assistance from their home field center 
Digital Learning Network coordinator.” 
 
As one teacher commented, “I also would have liked a little more information and 
assistance with our first and largest technology purchase, the teleconferencing 
equipment” (field center C workshop report, 2006). 

 
Additional teacher comments about their interactions with technology through their 
involvement with the NES project shed light on the range of experiences that NES teams 
have had in their efforts to purchase, install, learn to use, and incorporate technology 
tools into their instructional program: 
 

One of NES B1’s needs is getting technology support for, as they explain, “We were 
still very poor with technology [at the start of the NES program], and so that was one 
of our big goals” (Dec. 27, 2004). After a year and a half using the technologies 
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provided by NASA, “Our technology has come a long way. We still have a huge way 
to go to catch up to where we would like to be, but the technology has improved a 
lot” (May 5, 2006). Teacher observation: “Students are engaged in hands-on activity 
and to learn that there is a world of fun things happening beyond the school wall 
through their use of technology” (Dec. 27, 2004). 

 
Not having funding or technical skills for upkeep and maintenance to support technology 
provided by NES funding has been an issue at a few schools: 
 

The videoconferencing equipment was purchased using NES funds, but the NES 
D106 team indicates that it has never been used because they had no specific use for 
it in the strategic plan. The D106 field center coordinator mentioned that the D106 
school videoconferencing equipment has been broken and cannot be fixed (April 26, 
2006). 
 
The videoconferencing equipment was purchased using NES funds, but it was a 
disappointment. “It is broken, and the school had to send it back. The center wants to 
charge us, but the school does not have the money” (Feb. 15, 2005). 

 
3. How does the NES project promote family involvement in children’s learning? 
 
Information about family involvement comes from several data sources. A family 
involvement section in the teacher needs/involvement survey is taken schoolwide in the 
fall and spring. The student interest survey also has a family involvement cluster of 
questions. The team lead and administrator surveys also have questions pertaining to 
family involvement. In addition, a family involvement survey was administered in fall 
2005. 
 
By comparing family responses across NES cohort groups, we learned that the 2003 
cohort families had more interest in supporting their child’s involvement with STEM-G 
activities and were more supportive of their child’s pursuing a STEM-G-related career. 
Analysis of the spring 2006 student interest survey showed some gains among the 
students in their reporting talking with their families about STEM-G topics. Tables 15-17 
highlight these findings. The mean scores are based on a scale from 1 to 4, with 1 
reflecting not at all interested, and 4 representing very interested. 
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Table 15. How interested is your child in STEM+G content? 
 2003 2004 2005 
STEM+G careers 3.49 3.03 3.25 
Science 3.71 3.51 3.40 
Technology 3.44 3.62 3.53 
How to test things 3.71 3.71 3.62 
Engineering 3.43 3.10 3.00 
How to build things 3.72 3.91 3.88 
Math 3.84 3.67 3.60 
How to figure things out 3.73 3.91 3.87 
Geography 3.47 3.31 3.11 

 
Family response was consistent across three years for this question. Families said their 
children were very interested in all of the above content areas. 
 
Table 16. How important is each of the following for your child to have a STEM+G 
career? 

 2003 2004 2005 
STEM+G careers 3.82 3.58 3.55 
Science 3.80 3.92 3.89 
Technology 3.82 3.92 3.90 
How to test things 3.86 3.84 3.78 
Engineering 3.85 3.84 3.78 
How to build things 3.90 4.00 4.00 
Math 3.94 3.85 3.80 
How to figure things out 3.90 4.00 4.00 
Geography 3.84 3.84 3.78 

 
All families responded that each of the nine STEM-G items listed was very important in 
order for their children to have a STEM-G career. 
 
Table 17. Do you think your child will go into a career that uses STEM+G? 
 2003 (n = 124) 2004 (n = 62) 2005 (n = 49) 
Yes 86% 79% 82% 
No 14% 21% 15% 

 
In the 2006 survey NASA field center staff identified a number of factors that they 
perceived had a positive correlation with schools’ achieving their family and community 
involvement goals: 

• Establishment of community partnerships 
• Community involvement 
• Family involvement/Parental support 
• Local partnerships with universities and businesses 
• Family and community nights 

 
Here is a quote from a focus group interview with a 2003 case study school that 
demonstrates the level of excitement an NES team can stir up in the community: 
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“Every June for the first 2 years we have had a NASA Explorer Schools float in our 
parade in town, and while we are a small town, many communities turn out for this 
parade. It's huge, and the people in the crowd stand up and applaud when this 
Explorer School float goes by and say, ‘Thank you.'...I think the kids enjoy it....We 
have kids sitting on the float, so they're cheering for the kids....They're so excited that 
we have such a big name in our area" (May 5, 2006). 

 
One of the field centers found a way to help NES teams experience a family involvement 
activity as part of their orientation workshop experience: 
 

A new session this year was a mock family night. As participants arrived at the 
conference center on Thursday morning, they found workshop staff had set up a 
variety of activity stations and information booths such as families would find at a 
typical evening school event. After rotating from station to station, participants 
engaged in a group discussion about family involvement and were presented with 
some of the formal programs available, such as Lunar Challenge. That evening, a star 
party was modeled for participants, with astronomers from NASA Ames and local 
clubs present with a wide variety of telescopes. The star party was coordinated with 
another Ames-sponsored teacher workshop taking place at the same time. A picnic 
dinner and hiking were welcome additions to the evening activity. Three participants 
in the other workshop were from experienced Explorer Schools. The three attended 
the end of the workshop banquet, speaking to the new teams about their successes, 
and challenges as NASA Explorer Schools (field center B, orientation workshop 
report, 2006). 
 
Teacher comments on this activity designed to model what family involvement could 
be like included “Wonderful!” “So many wonderful ideas, engaging and educational” 
(field center B, orientation workshop teacher feedback survey, July 20, 2006). The 
mean scores for teacher ratings of this activity are 4.7 out of a perfect score of 5. 
Eight out of 12 teachers answered this question; four gave no ratings.  

 
The teacher comments and overall rating of this activity indicate that the mock family 
event was quite appealing to teachers. Having 4 out of the 12 participants not providing 
feedback suggests that some participants might have been less engaged in this activity. 
Perhaps this kind of modeling/demonstration activity could be expanded upon in future 
years to show teachers the range of family involvement programs that can be 
incorporated into NES strategies. Event planners should consider holding a debriefing 
session after the demonstration event to help schools discuss ways they could adapt this 
kind of activity to address their school needs and goals. 
 
4. How has the NES project increased student interest and participation in science, 

technology, engineering, mathematics, and geography? 
 
The NASA Explorer Schools project provides a vehicle for teachers and students to 
expand their science, technology, engineering, mathematics, and geography interests. 
NES hosts an annual student symposium that allows students and teachers to share what 
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they have learned through inquiry-based lessons and experimentation with other NES 
teams. As Table 18 shows, the students who attended the symposium displayed 
confidence in their STEM-G-related abilities with higher mean scores on the perceived 
competence and self-concept questions. Students attending the symposium also gave 
higher ratings, resulting in higher mean scores when rating their interest in science and 
math. 
 
Table 18. Science and Math Interest 
(Students attending the 2006 student symposium) 
How well … Symposium Student 

Mean  
Spring 2006 

Student Mean 
Do you think you will do in science this 
year? 

4.60 3.45 

Do you do when you are taking a science 
test you have studied for? 

4.65 3.55 

Do you think you will do in math this 
year? 

4.37 3.43 

Do you do when taking a math test you 
have studied for? 

4.61 3.5 

How difficult are  
science and math for you? 

  

In general, how difficult is science for 
you? 

4.47 3.47 

Compared to other school subjects you 
have taken or are taking, how difficult is 
science for you? 

4.32 3.42 

In general, how difficult is math for you? 4.14 3.4 
Compared to other school subjects you 
have taken or are taking, how difficult is 
math for you? 

4.02 3.35 

 
These findings show that the NASA Explorer Schools student symposium provides a new 
channel for rewarding and encouraging STEM-G-related career and content area pursuits 
among the more interested and motivated students. Since the NES program targets 
student populations that are underserved, a science enrichment activity like the student 
symposium may not be otherwise available. 
 
Students at NES A42 and several other schools have developed partnerships with their 
state Space Grant and/or other area businesses and agencies that provide support for 
student involvement in STEM-G-related competitions and conferences. Making these 
kinds of community connections were facilitated by the NES project through the annual 
sustainability conference. 
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5. How has the NES project increased student knowledge about careers in science, 
technology, engineering, mathematics, and geography? 

 
Student Interest Survey 
 
In addition to collecting feedback from teachers, being able to collect feedback from 
students participating in the NES project is an extremely important component of the 
evaluation process. Using the student interest survey, we were able to find out if the gains 
that teachers were reporting were also being reported by students in their level of interest 
in STEM-G subjects, processes, and careers. We compared the student samples from 
grades 4-6 and 7-9 separately. Appendix N provides an extended number of graphs 
comparing the responses of the two age levels. Additional information about the student 
interest survey as well as a matrix showing the constructs and associated questions is 
provided in Appendix N. Here are a few highlights from the 2005-2006 pre-/post-test 
comparisons of the student interest survey data. 
 
How successful do you think you would be in a career that required math ability? 
 Pretest Posttest 
Grades 7-9 2.47 3.33 
Scores for grades 7-9 increased significantly from pretest to posttest. 
 
How successful do you think you would be in a career that required scientific ability? 
 Pretest Posttest 
Grades 7-9 2.54 3.20 
Scores for grades 7-9 increased significantly from pretest to posttest. 
 
How much would you like to have the following jobs? 
 
Astronomer 
 Pretest Posttest 
Grades 4-6 3.58 2.65 
Grades 7-9 3.48 2.61 
Scores for grades 4-6 and grades 7-9 decreased significantly from pretest to posttest. 
 
Biologist 
 Pretest Posttest 
Grades 4-6 3.17 2.69 
Grades 7-9 3.04 2.62 
Scores for grades 4-6 and grades 7-9 decreased significantly from pretest to posttest. 
 
Computer specialist 
 Pretest Posttest 
Grades 4-6 2.63 3.14 
Grades 7-9 2.52 2.97 
Scores for grades 4-6 and for grades 7-9 increased significantly from pretest to posttest 
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Geologist 
 Pretest Posttest 
Grades 4-6 3.04 2.52 
Grades 7-9 2.70 2.46 
Scores for grades 4-6 and grades 7-9 decreased significantly from pretest to posttest. 
 
Meteorologist 
 Pretest Posttest 
Grades 4-6 2.97 * 
Grades 7-9 2.43 2.45 
* Data not recorded. 
Scores for grades 4-6 were significantly higher on the pretest than for grades 7-9. 
 
Oceanographer 
 Pretest Posttest 
Grades 4-6 3.13 2.90 
Grades 7-9 2.81 2.73 
There were no statistically significant differences. 
 
Physicist 
 Pretest Posttest 
Grades 4-6 3.51 * 
Grades 7-9 3.29 2.62 
* Data not recorded. 
Scores for grades 7-9 dropped significantly from the pretest to the posttest. 
 
Planetary scientist 
 Pretest Posttest 
Grades 4-6 2.57 * 
Grades 7-9 2.38 2.51 
* Data not recorded. 
 
Teacher 
 Pretest Posttest 
Grades 4-6 2.82 3.20 
Grades 7-9 2.63 2.72 
Scores for grades 4-6 were significantly higher on the posttest than on the pretest. 
 
Engineer 
 Pretest Posttest 
Grades 4-6 2.96 3.16 
Grades 7-9 2.79 3.17 
Scores for grades 4-6 and grades 7-9 increased significantly from pretest to posttest. 
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6. How has the NES project increased student ability to apply science, technology, 
engineering, mathematics, and geography concepts and skills in meaningful 
ways? 

 
In the evaluation plan evidence regarding student abilities to apply science, technology, 
engineering, mathematics, and geography was derived from the following sources: 

• Student content assessments did not show gains in this initial round of pilot 
testing and are being revised for use the 2006/2007 academic year. 

• Student applications and project presentations for the research symposium 
reflected student ability to organize and present a summary of an investigation 
and the results. 

• The Digital Learning Network implemented content assessments related to 
microgravity, the environment of space, and human physiology effects from 
living and working in microgravity that were pilot tested with teachers and 
students. 

• Challenge assessments included student self-reports of what they learned and 
teacher observations of student engagement and increased writing abilities. 

• The University of Michigan NES Handheld User Community investigation, which 
reported student gains in pre-/posttests, demonstrated that the handheld 
technology facilitated student learning in sciences, mathematics, and language 
arts regardless of gender, ethnicity, ability level, and grade. 

• Teacher observations of student work were expressed in teacher surveys and 
focus group interviews. 

• The efolio provides description of classroom-based activities, events, and 
outcomes reflecting student abilities to apply STEM-G concepts and skills. 

 
Here are some observations from teachers and administrators about how their school 
involvement in the NES project has affected student abilities in STEM-G-related content 
areas: 
 

Since becoming a NASA Explorer and Magnet school, student achievement and 
enrollment have increased. A42 was recognized in the local newspaper for its reduced 
gravity program. Students were being interviewed, and all said they wanted to be 
astronauts. The state testing scores rose seven points. One respondent said that in 
2003 before the NES project, A42 was a “D” school, but has now improved to a “B” 
school. 
 
In the fall 7 percent of students completed the student interest survey, while 19 
percent of students did in the spring. A42 students showed an interest in English, 
language arts, geology, and science. Students said they liked such jobs as a computer 
specialist, geologist, and engineer. When asked how often their teachers used NASA 
materials in the classroom, students responded affirmatively in geography, science, 
and technology.  
 
Quantitative analysis of the student interest survey data indicates a relationship 
between what NASA materials teachers use in the classroom and students’ liking that 
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subject. For example, when teachers used NASA materials in the science class, the 
survey showed students liked science more. In a similar manner, students who like a 
subject want to pursue it as a career. For example, at NES A42 students indicated 
they liked geology and were considering geologist as one of their favorite job choices. 

 
The following strands are indicators of increased student ability to apply STEM-G 
concepts and skills in meaningful ways. Examples from teacher observation are provided 
after each strand. 
 
Understand and use scientific explanations of the natural world. 
 

“When the tsunami occurred, they were able to understand what had happened 
because they had just finished a unit on forces that shape the Earth” (focus group 
interview with A42, Jan. 14, 2005). 

 
Understand, use, and interpret the nature and development of STEM-G topics. 
 

“The school was recognized in the local newspaper for its reduced gravity program” 
(focus group interview with A42, May 11, 2006). 
 
“On JPL Cassini mission, a student was talking to NASA scientists about a very 
complicated subject. She’s able to have a dialogue with professional scientists at a 
level which a teacher could not have ever predicted her to go up to that level” (focus 
group interview with D106, April 26, 2006). 

 
Increase in achievement tests in math and language arts/reading. 
 

“Student achievement has increased. Our state testing scores rose seven points” 
(focus group interview with A42, Jan. 14, 2005). 
 
The Center for Educational Technologies evaluation team has documented a steady 
climb in student math and reading standardized test scores at B1 during the period it 
participated in the NES project (case study report, NES B1). 
 
“Students’ test scores [have] improve[d] dramatically, especially in math (haven't had 
science tests yet). Team lead said, ‘We really think that the improvement is because 
of the Explorer School involvement.’ The score went from level 4 to level 5, which 
was the highest you can get. Our MCT score went from level 4 to 5. There is a 
significant gain in math, and ‘We attribute that in great deal to the NASA program’ " 
(focus group interview with E57, Feb. 15, 2005). 
 

Summary of Appendices 
 
Attached to this report are 15 instrument, event, or design and development intervention 
reports. The key findings from each of these reports is integrated into this summary 
report, but the individual reports are available with a more detailed summary of the 
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intervention investigated, method and instrument used to collect and measure participant 
net effects, and summary of findings. 
 
The 15 appendices are (1) assessments that were conducted in 2005-2006—this includes 
Appendices B, D, E, F, G, H, I, and N—(2) workshop or special event assessments that 
were conducted in 2005-2006; or (3) specifically focused subinvestigations that were 
funded via NES for project schools. Here is a brief summary of the highlights of each of 
these attachments. 
 
Appendix A: Teacher Professional Development Summary Statistics—This report 
provides a summary of teacher professional development assessments at special events, 
orientation, and content workshops, and from within school-based teacher surveys. 
Teachers gave high ratings to the NES project for offering opportunities for professional 
growth in science, math, and technology to support student learning.  All of the teachers 
reported professional growth in STEM-G areas with 95 percent of the 2003 cohort 
reporting that NES promoted teacher knowledge growth, and the 2004 and 2005 cohorts 
reported this same outcome at the rates of and 98 percent and 91 percent respectively.   
 
Appendix B: Student Content Assessment Report— Problem sets were developed to 
address the standards identified by schools and tested in the fall and spring of the 2005-
2006 academic year in a randomly selected group of schools. The scores on the three 
content pretests reflect the teacher assessments that the assessments did in fact address 
areas where students are academically week. A series of recommendations emerged from 
analysis of the content tests including. (1) Revise the life and physical science tests to use 
more NASA-associated contexts; (2) Revise the Earth and space science test questions; 
(3) Administer these assessments directly before and after the NASA-based intervention; 
and (4) Match test questions to NASA activities.  
 
Appendix C: Student Symposium Report—This report provides the following key 
findings: The NES project appears to have the most effect on students who have been in 
the project longer and in regard to their learning in science and scientific processes. 
Teacher feedback about the symposium shows the considerable variability between 
responses by teachers, administrators and sustainability partners. Participant responses 
reflect highest ratings (98 percent) for the NASA staff.  Participants gave the lowest 
rating (79 percent) to the content of the workshop. The sustainability partner ratings of 
the workshop overall and content were lower than the teacher and administrator ratings.  
This suggests that the partners may have had different expectations for the workshop than 
the NES team members.  This is an area that calls for more follow up with representatives 
from all three groups to understand their expectations for the content and overall 
workshop agenda.  When analyzing teacher ratings of the workshop, 96 percent reported 
that the symposium was a valuable event for them, their students, and their schools in 
general. 
 
Appendix D: Teaching, Learning, and Computing Survey Report—This report shows 
that teachers’ attitude toward technology changed in a positive direction over the course 
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of this project, but information about teachers’ use of technology needs to be further 
analyzed and compared with other assessments asking these questions. 
 
Appendix E: Team Lead Survey Report—Analysis of this survey data shows that team 
leads report their being satisfied with most NES project components. Team leads cited 
opportunities for teacher and student development, access to and use of technology, 
NASA funding, and professional development support as specific benefits of NES. 
 
Appendix F: Teacher Needs/Teacher Involvement Survey Report—This is the only 
schoolwide teacher survey. Teachers report increased use of and comfort with STEM-G 
content and technologies. Teachers indicate that they need more guidance in 
implementing inquiry and NASA activities into their curriculum. 
 
Appendix G: Administrator Survey Report—This survey was designed to gauge 
administrator involvement in NES. Administrators report increasing support for NES 
during the course of the three-year program. (Note: This level of support is not always in 
agreement with the teacher reports about their administrator support. See Team Lead 
Report.) Administrator ability to obtain external support sources is less apparent than 
their efforts to provide internal support for NES activities. 
 
Appendix H: Family Involvement Survey Report—This survey was used only in fall 
2005. Families reported being involved in school activities at a rate of three to six to nine 
times a year. Families reported that their participation positively affected their children’s 
performance and interest in STEM-G. 
 
Appendix I: Field Center Staff Survey Report—This survey summarizes the amount 
of time field center staff devoted to conducting NES activities. NES coordinators 
reported working longer hours than other center education staff. Field center staff 
compared NES schools about their level of success in implementing the program. They 
articulated success factors and problems that have prohibited less successful schools from 
achieving their goals. 
 
Appendix J: Sustainability Conference Report—This report is based on participant 
feedback on the NES sustainability workshop. Teachers found it helpful to gather with 
other teams to share ideas and possibly collaborate with other schools on sustainability 
issues. 
 
Appendix K: Digital Learning Network Assessment Reports—This report 
summarizes the DLN microgravity module development and evaluation. Both teachers 
and students completed pre- and posttests as part of this evaluation.  Of the ten items 
field-tested in the spring of 2006 as pre/posttests with 69 teachers and 77 students, 
teachers showed increases in knowledge on all 10 items, and students in 9 out of the 10 
items.  Recommendations were made to expand content presentations to address concepts 
regarding the effect of microgravity on the heart and the training environment for 
astronauts where student posttest scores were lower than 58 percent correct.       
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Appendix L: Challenge Report—This summary of the evaluation of the challenge 
activity shows that the challenge had positive effects on student writing, integration of 
science into language arts, and use of NASA materials based on student self-reports and 
teacher observations of student performance. 
 
Appendix M: University of Michigan NES-HUC Report—This is a final report 
provided by the NASA Explorer Schools Handheld Using Community investigation 
conducted by Dr. Elliot Soloway and Dr. Namsoo Hung at the University of Michigan. 
More than 400 students in grades 4-8 from nine NASA Explorer Schools participated in 
this program. Results show that the handheld technology was an effective learning and 
writing tool; however, survey and test data were only available from 25 percent of the 
participating students. Challenges with the technology and with teacher needs for 
technical support make it difficult to project broad-scale application of this program with 
current technologies. 
 
Appendix N: Student Interest Report—The instrument was redesigned into two 
versions—one targeting grades 4-6, the other for grades 7-9. Student surveys correlated 
positively--and (in many questions) significantly--with how often NES teachers use 
NASA materials in their teaching and how much students like math, science, and 
geography. Some of the most encouraging results come from the careers section. Students 
in grades 7-9 showed significant increases in predicted success in careers requiring math 
and scientific abilities. Further, some jobs related to science–computer specialist, doctor, 
teacher (grades 4-6), engineer–increased in likeability.   
 
Appendix O: Strategic Plan Checklist and Summer Workshop Guidelines—This is a 
copy of support material that was organized by the evaluation team to guide NES 
coordinators in their assessment of the orientation and content workshops held in the 
summer of 2006. 
 

Observations and Recommendations 
 
Continue the Statistical Analysis Process 
 
We’ve made a major investment in organizing the 2005-2006 survey data and matching 
items across instruments that went through multiple edits. We’d like to continue and 
expand the statistical analysis to look across surveys to compare teacher, administrator, 
student, family member, and field center staff scores. We’ll discuss this additional 
analysis in the final report. 
 
Clarify and Maintain a Rigorous Sampling and Data Collection Procedures 
 
Discuss challenges with implementation of assessments and procedure changes and 
advise taking greater precaution with changes to project implementation in the future. In 
addition, here are a series of suggestions that should help alleviate some of the 
inconsistencies and timing issues associated with the data collection process: 
 



NASA Explorer Schools Evaluation–Brief 5    

Center for Educational Technologies®  42 
   

• Participant feedback requirements. Suggest that all participating schools 
complete a minimum of 50 or attempt to have 20 percent of the student population 
complete the student interest assessments. 

• Assessment schedule and procedures. Have all procedures verified through the 
NES coordinators before they are presented to the teachers. 

• Sampling procedures. Provide NES coordinators with a geographic, 
demographic, and duration of involvement in the project tracking system to apply 
a cluster-based randomized sampling strategy to get more detailed information 
about how the project is being implemented and how NASA products are being 
used. 

• Plan for longitudinal tracking of teachers and students. Add a section to the 
Explorer Schools award procedures to address process for getting permission to 
track individual student scores on assessments without knowing individual 
student names. This is called “passive tracking” and does not involve saving or 
tracking by individual identity. 

 
Student Interest Assessment 
 
Keep track of the lowest and highest item on the student interest survey each year, and 
find a NASA activity to highlight these scores. For the first round the winner, with a 
mean score of (4.06), was students’ rating of how much they know about physical 
education (gym) as a school subject. This would make a fun follow-up for the student 
symposium. Give the student a physical education/STEM-G activity to work on during 
one of the evenings. Also show them that the low scorer in art, music, and drama could 
have some interesting NASA activities too. The link to physical fitness and STEM-G 
could be a big draw for students. It also supports the need to get our youth more engaged 
in routine, lifelong fitness activities as advised by federal guidelines.  Through resources 
available from NASA (especially via ISS and NASA space shuttle human experiments), 
students could learn about STEM-G disciplines involved in human physiological 
research, challenges of supporting humans in extreme environments, and the 
development of models for lifelong physical activity. 
 
Several other areas where students’ overall mean scores were high included how much 
they like mathematics, science, technology, making observations, and taking 
measurement. These scores were 3.9 out of a possible 5.0 which is well above the neutral 
score of 2.5. Students also rated high where they imagined they would use mathematics 
in their future and how much they know about mathematics. Even though questions about 
mathematics did not increase significantly, the high means indicates that this is an area 
where students see practical and motivating applications for their learning. 
 
The Center for Educational Technologies developed a prototype career portfolio web site 
for students. This tool is currently being used with Challenger Learning Center® missions 
but could also be adapted for use by the NES project. This is an area for further exploring 
to see how NES students could benefit by having access to an interactive career portfolio. 
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• Based on the analysis of the data provided here, we found that student responses 
to the STEM-G content, topics, and career activities greatly vary by age group 
and by school setting. We suggest further analysis of these data sets so that 
additional analysis could be done to describe the differences between the grades 
4-6 and grades 7-9 responses. Here are some additional suggestions for 
consideration for teacher training and on-site NES events and programs. 
 

1. Focus on skill development, and the fact that one can be good at 
something, get better at something, without necessarily liking it. 

 
2. Emphasize using computers wherever possible. Several of the most 

positive outcomes involved computer use. 
 

3. De-emphasize changes in how well students like science-related courses. 
Despite general declines in science-course likeability ratings, final ratings 
generally were significantly above scale midpoints, indicating students 
still liked, rather than disliked, the courses. 

 
4. Check out how the case study schools compare with overall NES cohort 

mean scores on the above three items. 
 
Define Performance Goals for NASA Staff 
 
Several levels of center-based NASA education staff play critical roles in the 
implementation, support, and operation of the NES program. Use the data provided in 
Briefs 4 and 5 to help field center staff coordinators of NES become involved in the data 
collection process to measure use of inquiry-based teacher training and measure student 
achievement associated with NASA-related interventions.  
 

Discussion of Next Steps 
 
The diagram in Figure 7 will be used to organize questions we will address as we write 
up the case study reports. The four phases presented in this model are based on 
information collected at the January 2006 evaluation summit meeting that focused on 
applying the evidence from Brief 4 to create a model with the attributes of successful 
NES programs. Participants at this meeting included the evaluation team, NES 
headquarters staff who oversee the implementation of the project at the 10 NASA field 
centers, and field center education staff involved in implementation of the project in the 
schools. 
 
The three-year evaluation of the project and data analysis of the 2003, 2004, and 2005 
school cohort models provides profiles of strategies associated with successful outcomes 
for the orientation and annual phases of the three-year NASA-school partnership. A 
strategic plan checklist (see Brief 5, Appendix O) gives NES teams three tools to assist 
their strategic planning process for each of the four phases of the program. A list of the 
strategies for success helps teams plan actions and discussion topics for team activities. 
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The graphic organizer shown in Figure 7 provides an updated, high-level summary of key 
events that should occur in each of the phases in order for schools to achieve the desired 
outcomes. NES teams are given a five-column table that lists activities and tasks, 
responsible party, due date, expected completion/submission date, and anticipated 
outcome, comments, and notes, all of which are designed to help team members plan and 
track their progress so that they can review their progress throughout the project cycle. 
(See Appendix M to see a copy of this table.) 
 
Identifying, reviewing, and rotating NES team roles; promoting schoolwide involvement; 
engaging administrator support; and offering avenues for family/community involvement 
are all encouraged throughout the strategic planning process. NASA personnel are 
involved in supporting NES teams throughout the strategic planning process. Key NASA 
personnel include NES coordinators, aerospace education specialists, Digital Learning 
Network coordinators, and NASA field center education project managers. 
 
Involvement in the NASA Explorer Schools project is a four-phase process that includes 
the following actions: 
• Orientation phase. Understand roles, responsibilities, and requirements for NES 

partnership with NASA; attend professional development for team leads that features 
NES student research presentations; host NASA field center staff school visit; and 
match curriculum featured at orientation workshop with school needs. 

• Year one startup. Develop the NASA Explorer School team's knowledge and use of 
NASA resources; set up and use videoconferencing equipment; attend teamwork, 
family/community involvement, and content workshops; and extend NES 
opportunities schoolwide. 

• Year two integration. Assess emerging needs and interests of students; expand 
successful activities; involve the whole faculty in integrating NASA resources into 
the curriculum; incorporate new programs and practices; and develop local 
partnerships. 

• Year three sustainability. Institutionalize best practices; plan for future funding; 
involve families in more activities; and attend the sustainability conference. 
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Figure 5 shows that schools exhibiting successful strategies incorporate activities and 
efforts that consider the six intended outcomes of the program throughout their four-
phase cycle. In writing up the case study reports, we will examine the case-based 
evidence to find out how NES teams have mastered each of the four project phases and to 
what extent each school has achieved the anticipated outcomes of the program. 
 

 
 
Figure 5. Graphic summary of successful strategies that NES teams should address in the 
course of the four phases of their school partnership with NASA. 
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Appendix A 
NASA Explorer Schools – Impact on Teacher Professional Growth:   

A Preliminary Report 
Center for Educational Technologies®, Wheeling Jesuit University 

Aug. 23, 2006 
 

Abstract 
 
 
Purpose 
The purpose of this report is to describe the nature and extend of the effect of NASA 
Explorer Schools (NES) involvement on teacher professional growth, particularly in the 
area of science, technology, engineering, and mathematics (STEM) topics and careers. 
The NES program supports teacher growth by providing access to NASA research data, 
expertise, and resources as well as offering intensive training in STEM-G content through 
professional development workshops both onsite at the schools, at NASA centers, and in 
the context of national educator conferences.   Two key strategic goals of the professional 
development offered to NES participants are academic assistance for technology use by 
educators in schools with high populations of underserved students and use of inquiry 
strategies to promote student investigations.   
 
Schools participating in the NES program are encouraged to take advantage of both local 
community as well as NASA resources as they partner with NASA to design and 
implement their schoolwide plan to improve student achievement in STEM areas.  This 
report specifically looks at teacher self reports on their professional growth experiences 
that have come about because of their involvement in the NES program. 
 
Background 
The NASA Explorer Schools (NES) program offers a unique three-year partnership 
between the National Aeronautics and Space Agency NASA and schools teaching 
students in grades 4-9fourth through ninth graders. The NES program focuses on 
increasing things: 

• Teacher professional growth. 
• Students’ interest and knowledge in science, engineering, technology, math, and 

geography (STEM+G) disciplines and careers, and  
• Family involvement (Appendix H) 

 
The program is coordinated and delivered by 10 NASA field centers and implemented at 
175 school sites—50 of which are with the 2003 cohort that “graduated” this spring and 
26 of which are newly selected 2006 schools. With special focus on underserved 
populations, the NES Explorer Schools partnership joins educators, students, and families 
in a sustained involvement with NASA’s research, discoveries, and missions. 
 
The NASA-sponsored Classroom of the Future housed at the Center for Educational 
Technologies® at Wheeling Jesuit University in Wheeling, WV, has led NASA Explorer 
School evaluation activities since the program’s inception in 2003. The evaluation team 
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has designed a mixed method research strategy that uses both formative and summative 
techniques to gather evidence about how the program is being implemented and the 
impact it is having on school administrators, teachers, students, and families. For the 
spring 2006 evaluation the team is providing a comprehensive report on some 16 
evaluation instruments collected from Explorer Schools staff and teacher/administrator 
teams representing the 149 schools participating in the program. 
 
The evaluation has helped to guide and inform the program through its first three-years. 
In the data summary that follows we highlight the impact the NES program has had on 
teacher professional growth. We specifically target professional development that 
supports science, technology, mathematics, and geography education. The data summary 
is pulled from surveys that have been conducted in the 2005-2006 fiscal year with the 
participating 2003, 2004, and 2005 cohort schools. 
 
Description of NASA Explorer Schools 
The NES program is designed to provide support for whole school reform through a 
small monetary grant ($17,500 over a three-year period). Support from NASA also 
includes extensive professional development and teaching resources in STEM-G content, 
technologies, and pedagogical techniques. Once a school is accepted into the program, it 
completes a needs assessment profile of school academic priorities. The assessment 
serves as a reference for developing strategic and implementation plans that identify how 
NASA resources and services will be used to meet STEM-G academic goals. The five-
person NES team from each school develops these plans with support from the field 
center staff. The team is encouraged and supported by NASA field center staff to take a 
leadership role in involving the school, community, and local partners in a reform effort 
designed to increase student interest, attitude, and achievement in STEM-G academic 
areas and career paths. The schools selected for the program are high-minority, ethnically 
diverse, and previously low-achieving schools. Table 1 gives a summary profile of 2003, 
2004, and 2005 NES school populations.  
 
As Table 1 shows, 74 percent of schools from the 2003 cohort, 76 percent of schools 
from the 2004 cohort, and 88 percent of the 2005 schools cohort reported to be Title I 
schools. Of the overall student population, between 61 percent to 63 percent of all 
schools across 2003, 2004, and 2005 reported qualifying for free or reduced lunch, which 
is an indicator of socioeconomic status. All three cohorts reported a high minority 
presence (65 percent for 2003, 59 percent for 2004, and 75 percent for 2005). 
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Table 1. 2003, 2004, and 
2005 School Profiles1 
 

2003 2004 2005 

School Locations    
Rural 35% 34% 24% 
Suburban 21% 14% 20% 
Urban 37% 52% 56% 
School Characteristics    
Title I 74% 76% 88% 
Low SES student population 63% 61% 62% 
Overall student population 41,441 41,573 40,553 
Race and Ethnicity    
Minority student population 65% 59% 75% 
African-American 39% 34% 25% 
Hispanic/Latino 18% 17% 46% 
Asian American 6% 5% 4% 
Native American or Alaskan 
Native 

4% 5% 1% 

Caucasian White 35% 41% 25% 

 
Data Summary 
This report provides a bulleted and brief narrative summary of teacher self-ratings of 
professional growth and development that they have achieved based on their involvement 
in the Explorer Schools program. The data is collected across several instruments. In 
most cases data is reported by cohort year.  
 
The data reported comes from multiple sources: Explorer School team leads and 
members, teachers in Explorer Schools and administrators. Through these self-report 
instruments, we have examined the nature and extend of the effect of the Explorer 
Schools program. 
 
Specifically, the measures used and the periods administered are listed in Table 2. 
 

                                                
1 The percentage of minority students was calculated by adding the total number of African-American, 
Hispanic, Asian, and Native American students and dividing this number by the overall student population 
for each cohort. 
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Table 2. Date, Instrument, Population, and Cohort Year of Data Sources 
Date Instrument Population Cohort Year 
May, June 2006 Team Lead Survey Explorer School 

Team Leads 
2003, 2004, 2005 

Oct 2005-Jan 
2006 

Teacher Needs Survey Explorer School 
Team and 
Schoolwide 
Teachers 

2003, 2004, 2005 

May 2006 Teacher Involvement 
Survey 

Explorer School 
Team and 
Schoolwide 
Teachers 

2003, 2004, 2005 

 
 
Team Lead Survey Summary: Teacher Professional Growth in STEM-G Areas\ 
In the team lead survey administered in 2006: 
• 2003 cohort, 95 percent of team leads reported that Explorer Schools promoted 

teacher knowledge growth in STEM-G. 
• 2004 cohort, 98 percent of team leads reported that Explorer Schools promoted 

teacher knowledge growth in STEM-G. 
• 2005 cohort, 91 percent of team leads reported that Explorer Schools promoted 

teacher knowledge growth in STEM-G. 
 

Promoting Teacher Use of Technology 
In the team lead survey administered in 2006: 
• 2003 cohort, 100 percent of team leads reported that Explorer Schools increased 

teacher technology use in varying degrees. Of the whole, 69 percent of all team leads 
reported increasing teacher technology use a lot, 24 percent as satisfactory, and 7 
percent as somewhat.  

• 2004 cohort, 98 percent of all team leads reported that Explorer Schools increased 
teacher technology use in varying degrees. Of the whole, 65 percent of all team leads 
reported increasing teacher technology use a lot and 33 percent as satisfactory. 

• 2005 cohort, 95 percent of all team leads reported that Explorer Schools increased 
teacher technology use in varying degrees. Of the whole, 47 percent of team leads 
reported increasing teacher technology use a lot, 26 percent as satisfactory, and 23 
percent as somewhat.  

 
Promoting Teacher Use of Inquiry 
In the team lead survey administered in 2006: 
• 2003 cohort, 98 percent of all team leads reported increasing teacher use of inquiry. Of 

the whole, 63 percent of team leads reported increasing teacher use of inquiry a lot, 30 
percent as satisfactory, and 5 percent as somewhat. 



NASA Explorer Schools Evaluation - Brief 5   Appendices 

Center for Educational Technologies®  5 

• 2004 cohort, all the team leads reported increasing teacher use of inquiry. Of the 
whole, 50 percent of team leads reported increasing teacher use of inquiry a lot, 43 
percent as satisfactory, and 7 percent as somewhat. 

• 2005 cohort, 98 percent all team leads reported increasing teacher use of inquiry. Of 
the whole, 50 percent of all team leads reported increasing teacher use of inquiry a lot, 
28 percent satisfactory, and 20 percent somewhat. 

 
Explorer Schools Program Benefits to the Schools 
In the team lead survey administered in 2006: 
• 2003 cohort, all team leads reported benefiting from the Explorer Schools program. Of 

the whole, 57 percent reported that their school benefited a lot, 30 percent quite a bit, 
and 13 percent some. 

• 2004 cohort, all team leads reported benefiting from the Explorer Schools program. Of 
the whole, 51 percent reported that their school benefited a lot, 33 percent quite a bit, 
and 16 percent some. 

• 2005 cohort, 92 percent of all team leads reported benefiting from the Explorer 
Schools program. Of the whole, 22 percent reported that their school benefited a lot, 
44 percent quite a bit, and 16 percent some.  

 
In the team lead survey teachers were further asked to specify the greatest benefits of the 
program. Team leads reported that teachers benefited from professional development 
opportunities such as attending workshops and conferences and special opportunities that 
became available through NASA. These opportunities were guest speakers, astronaut 
visits, field trips, robotics program, NASA curriculum, technology/Digital Learning 
Network support, NASA resources, and NASA professional development support of 
aerospace education specialists.  
 
Teacher Use of NASA Curriculum 
In the team lead survey administered in 2006, team leads reported how many teachers use 
NASA curriculum materials at their schools: 
• Team leads of the 2003 cohort reported on average 11 science, 8 math, 7 

English/Language arts, 5 history/geography, 1 health/physical education, and 1 family 
science teachers used NASA curriculum materials in the past year at their schools. 

• Team leads of the 2004 cohort reported on average 8 science, 6 math, 6 
English/language arts, 4 history/geography, 3 health, and 3 family science teachers 
used NASA curriculum materials in the past year at their schools. 

• Team leads of the 2005 cohort reported on average 8 science, 6 math, 5 
English/language arts, 5 history/geography, 2 family science, and 1 health/physical 
science teachers used NASA materials in the past year at their schools. 

 
Teacher Needs Survey, Fall 2005 
Non-Explorer Schools Team Teachers’ Participating in NASA Activities (Beginning of 
the Year) 
In the teacher needs survey administered winter 2005, non-Explorer Schools team 
teachers reported the frequency of their participation in the Explorer Schools activities 
during the past school year. 
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• Non-Explorer Schools team teachers of 2003 reported all of them participated in 
Explorer Schools activities at least 1 to 5 times (14 percent) in the past year; 58 
percent said they participated 6-15 times, 19 percent 16-30 times, and 8 percent more 
than 30 times.  

• Non-Explorer Schools team teachers of 2004 reported that all of them participated in 
the Explorer Schools activities at least 1 to 5 times (12 percent) in the past year; 62 
percent said they participated 6-15 times, 20 percent 16-30, and 6 percent more than 
30 times . 

• Non-Explorer Schools team teachers of 2005 reported that all of them participated in 
the Explorer Schools activities at least 1 to 5 times (43 percent) in the past year; 53 
percent said they participated 6-15 times, 3 percent 16-30 times, and 2 percent 30 
times and more. 

 
Non-Explorer Schools Team Teachers’ Comfort in, Interest in, and Value of STEM-G 
Subjects 
In the teachers’ need survey administered winter 2005, non-Explorer Schools team 
teachers rated their comfort in, interest in, and value of STEM-G subjects. These ratings 
are displayed in the table and text below. 
Teachers’ Interest in STEM-G subjects 
• The 2003 cohort teachers’ ratings in their interest in STEM-G on a-5 point scale are: 

o 3.91 for science, 3.80 for mathematics, 3.81 for technology, 3.71 for 
geography, and 2.59 for engineering. 

• The 2004 cohort teachers’ ratings in their interest in STEM-G on a 5-point scale are: 
o 3.79 for science, 3.70 for mathematics, 3.82 for technology, 3.69 for 

geography, and 2.39 for engineering. 
• The 2005 cohort teachers’ ratings in their interest in STEM-G on a-5 point scale are: 

o 3.58 for science, 3.57 for mathematics, 3.53 for technology, 3.61 for 
geography, and 2.31 for engineering. 

 
Teachers’ Comfort in STEM-G 
• The 2003 cohort teachers’ ratings in their comfort in STEM-G on a-5 point scale are: 

o 4.39 for science, 4.00 for mathematics, 4.42 for technology, 3.96 for 
geography, and 3.43 for engineering. 

• The 2004 cohort teachers’ ratings in their comfort in STEM-G on a-5 point scale are: 
o 4.22 for science, 3.82 for mathematics, 4.33 for technology, 4.05 for 

geography, and 3.15 for engineering. 
• The 2005 cohort teachers’ ratings in their comfort in STEM-G on a-5 point scale are: 

o 4.04 for science, 3.79 for mathematics, 4.18 technology, 3.94 for 
geography, and 3.14 for engineering. 

 
Value of STEM-G in Contemporary Life on a 5-point Scale 
• The 2003 cohort teachers’ ratings of the value of STEM-G subjects in contemporary 

life are: 
o 4.74 for science, 4.75 for mathematics, 4.88 technology, , 4.43 for 

geography, and 4.41 engineering. 
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• The 2004 cohort teachers’ ratings of the value of STEM-G subjects in contemporary 
life are: 

o 4.66 for science, 4.72 for mathematics, 4.85 for technology, 4.45 for 
geography, and 4.41 for engineering. 

• The 2005 cohort teachers’ ratings of the value of STEM-G subjects in contemporary 
life are: 

o 4.63 for science, 4.75 for mathematics, 4.85 technology, 4.40 for 
geography, and 4.35 for engineering. 

 
Table 2. Teacher Comfort, Interest, and Value of STEM-G  

 Comfort in STEM-G Interest in STEM-G Value of STEM-G 
 ’03 ’04 ’05 ’03 ’04 ’05 ’03 ’04 ’05 
Science 3.91 3.79 3.58 4.39 4.22 4.04 4.74 4.66 4.63 
Technology 3.81 3.82 3.53 4.42 4.33 4.18 4.88 4.85 4.85 
Engineering 2.59 2.39 2.31 3.43 3.15 3.14 4.41 4.41 4.35 
Mathematics 3.80 3.70 3.57 4.00 3.82 3.79 4.75 4.72 4.75 
Geography 3.71 3.69 3.61 3.96 4.05 3.94 4.43 4.45 4.40 

 
Changes in the Practices of Non-Explorer Schools Team Teachers (Beginning of the 
year) 
 
• The 2003 cohort teachers reported on a-5 point scale the following changes in their 

practice: 
o 4.31 for alignment of their instructional approaches to reflect national/state 

standards. 
o 4.43 for incorporating inquiry activities in their instruction. 
o 4.44 integrating more space science in their instruction. 
o 4.58 integrating more technology in their instruction. 
o 4.17 integrating more geography in their instruction. 
o 4.09 incorporating more instructional technology in their instruction. 
o 3.59 integrating more engineering in their instruction. 
o 3.98 incorporating more STEM-G careers in their instruction. 

 
• The 2004 cohort teachers reported on a-5 point scale the following changes in their 

practices: 
o 3.32 for alignment of their instructional approaches to reflect national/state 

framework. 
o 3.74 for incorporating inquiry activities in their instruction. 
o 3.85 for integrating more space science in their instruction. 
o 3.82 for integrating more technology in their instruction. 
o 3.41 for integrating more geography in their instruction. 
o 3.71 for incorporating more instructional technology in their instruction. 
o 3.32 for integrating more engineering in their instruction. 
o 3.74 for incorporating more STEM-G careers in their instruction. 
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• The 2005 cohort teachers reported on a-5 point scale the following changes in their 
practices  

o 3.22 for alignment of instructional approaches to reflect national/state 
framework. 

o 3.64 for incorporating inquiry activities in their instruction. 
o 3.69 for integrating more space science in their instruction. 
o 3.70 for integrating more technology in their instruction. 
o 3.43 for integrating more geography in their instruction. 
o 3.66 for incorporating more instructional technology in their instruction. 
o 3.27 for integrating more engineering in their instruction. 
o 3.65 for incorporating more STEM-G careers in their instruction. 

 
Teacher Involvement (Spring 2006): Value of Explorer Schools to Non-Explorer 
Schools Teachers  
 
The following data is pulled from the teacher involvement (end of the year) survey. 
 
• 2003 teachers of non-Explorer Schools team members rated the value of the program 

in the following components on a-5 point scale: 
o 4.51 for the value of the Explorer Schools program. 
o 4.53 for being inspired by the Explorer Schools program. 
o 4.42 for having applied what they learned from being part of the Explorer 

Schools. 
o 4.30 for integrating NASA-related materials in their curriculum. 
o 4.16 for their instructional technology use. 
 

• 2004 teachers of non-Explorer Schools team members rated the value of the program 
in the following components on a-5 point scale: 

o 4.37 for the value of the Explorer Schools program. 
o 4.42 for being inspired by the Explorer Schools program. 
o 4.10 for having applied what they learned from being part of the Explorer 

Schools. 
o 4.00 for integrating NASA-related materials in their curriculum. 
o 3.75 for their instructional technology use. 
 

• 2005 teachers of non-Explorer Schools team members rated the value of the program 
in the following components on a-5 point scale: 

o 4.32 for the value of the Explorer Schools program. 
o 4.40 for being inspired by the Explorer Schools program. 
o 4.16 for having applied what they learned from being part of the Explorer 

Schools. 
o 4.01 for integrating NASA-related materials in their curriculum. 
o 3.56 for their instructional technology use. 
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Changes in non-Explorer Schools Team Members’ Practices 
 
In the teacher involvement (end of the year) survey: 
• 2003 teachers of non-Explorer Schools team members rated on a-5 point scale the 

changes in their practices because of their involvement in the Explorer Schools 
program in the following areas: 

o 3.65 for alignment of instructional approaches to reflect national/state 
standards. 

o 3.97 for incorporation of technology in their instruction. 
o 4.00 for integration of more space science in their instruction. 
o 4.12 for integration of more technology in their instruction. 
o 3.31 for integration of more geography in their instruction. 
o 4.13 for incorporating more technology in instruction. 
o 3.18 for integration of more engineering in instruction. 
o 3.35 for incorporating more STEM-G careers in their instruction. 
 

• 2004 teachers of non-Explorer Schools team members rated on a-5 point scale the 
changes in their practices because of their involvement in the Explorer Schools 
program in the following areas: 

o 3.36 for alignment of instructional approaches to reflect national/state 
standards. 

o 3.55 for incorporation of technology in their instruction. 
o 3.65 for integration of more space science in their instruction. 
o 3.79 for integration of more technology in their instruction. 
o 3.12 for integration of more geography in their instruction. 
o 3.79 for incorporating more technology in their instruction. 
o 2.79 for integration of more engineering in their instruction. 
o 3.03 for incorporating more STEM-G careers in their instruction. 
 

• 2005 teachers of non-Explorer Schools team members rated on a-5 point scale the 
changes in their practices because of their involvement in the Explorer Schools 
program in the following areas: 

o 3.16 for alignment of instructional approaches to reflect national/state 
standards. 

o 3.46 for incorporation of technology in their instruction. 
o 3.60 for integration of more space science in their instruction. 
o 3.38 for integration of more technology in their instruction. 
o 3.02 for integration of more geography in their instruction. 
o 3.34 for incorporating more technology in their instruction. 
o 2.75 for integration of more engineering in their instruction. 
o 3.14 for incorporating more STEM-G careers in their instruction. 
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Teacher STEM-G Content Knowledge 
In the 2006 teacher involvement (end of the year) survey, teachers of non-Explorer 
Schools team members rated themselves on STEM-G content knowledge. 
 
• The 2003 teachers rated on a-5 point scale their knowledge of STEM-G: 

o 4.16 for science. 
o 3.78 for educational technology. 
o 3.11 for engineering. 
o 3.91 for mathematics. 
o 3.67 for geography. 
 

• The 2004 teachers rated on a-5 point scale their knowledge of STEM-G: 
o 4.01 for science. 
o 3.62 for educational technology. 
o 2.75 for engineering. 
o 3.93 for mathematics. 
o 3.52 for geography. 
 

• The 2005 teachers rated on a-5 point scale their knowledge of STEM-G: 
o 4.13 for science. 
o 3.62 for educational technology. 
o 2.73 for engineering. 
o 3.98 for mathematics. 
o 3.73 for geography. 

 
Participation in NASA Activities 
In the teacher involvement survey (end of year) 2006: 
 
• The 2003 cohort teachers reported the following: 

o 89 percent participated in NASA-related professional development 
activities. 

o 97 percent participated in NASA-related schoolwide events. 
o 97 percent used NASA materials in their classrooms. 
o 94 percent shared what they learned with their classroom. 
o 59 percent used Digital Learning Network events. 
 

• The 2004 cohort teachers reported the following: 
o 88 percent participated in NASA-related professional development 

activities. 
o 98 percent participated in NASA-related schoolwide events. 
o 91 percent used NASA materials in their classrooms. 
o 93 percent shared what they learned with their classroom. 
o 57 percent used Digital Learning Network events. 
 

• The 2005 cohort teachers reported the following: 
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o 95 percent participated in NASA-related professional development 
activities. 

o 99 percent participated in NASA-related schoolwide events. 
o 96 percent used NASA materials in their classrooms. 
o 97 percent shared what they learned with their classroom. 
o 44 percent used Digital Learning Network events. 

 
Impact of the Explorer Schools Program 
In the teacher involvement survey administered spring 2006 on a-5 point scale, 1 
referring to low and 5 high: 
 
• 2003 non-Explorer Schools team members reported that the Explorer Schools program 

impacted: 
o Their use of inquiry as 3.95. 
o Their use of technology as 4.16. 
 

• 2004 non-Explorer Schools team members reported that the Explorer Schools program 
impacted: 

o Their use of inquiry as 3.59. 
o Their use of technology as 3.75. 
 

• 2005 non-Explorer Schools team member reported that the Explorer Schools program 
impacted: 

o Their use of inquiry as 3.57. 
o Their use of technology as 3.56. 
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Use of NASA STEM-G Activities in the Classroom 
In the teacher involvement survey administered spring 2006 on a-5 point scale, 1 
referring to low and 5 high: 
• 2003 cohort, 95 percent of all non-Explorer Schools team members reported using 

NASA STEM-G activities in the classroom. Of the 95 percent, 40 percent used them 1 
to 5 times, 33 percent 6-15 times, 14 percent 16-30 times, and 8 percent 30 times or 
more. 

• 2004 cohort, 90 percent of all non-Explorer Schools team members reported using 
NASA STEM-G activities in the classroom. Of the 90 percent, 43 percent used them 1 
to 5 times, 24 percent 6-15 times, 15 percent 16-30 times, and 9 percent 30 times or 
more. 

• 2005 cohort, 96 percent of all non-Explorer Schools team members reported using 
NASA STEM-G activities in the classroom. Of the 96 percent, 35 percent used them 1 
to 5 times, 37 percent 6-15 times, 15 percent 16-30 times, and 9 percent 30 times or 
more. 

 
 
Summary 
Knowledge in STEM-G Areas 

Source Variable 2003 2004 2005 
Team Lead Knowledge of STEM-G 95% 98% 91% 
Spring 2006 Teacher use of technology 100% 98% 95% 
 Teacher use of inquiry 98% 100% 98% 
 Program benefits to schools 100% 100% 92% 
 Use of NASA curriculum 33 

tchrs 
30 

tchrs 
27 tchrs 

 NES team teacher participation 
6-15 times 
16-30 
>30 times 

100% 
58% 
19% 
8% 

100% 
62% 
20% 
6% 

100% 
53% 
3% 
2% 

     
Teacher Needs 
Assessment  - (non 
team member 
teachers) 
Fall 2005 

Interest in STEM-G subjects 
Science 
Mathematics 
Technology 
Geography 
Engineering 

 
3.91 
3.80 
3.81 
3.71 
2.59 

 
3.79 
3.70 
3.82 
3.69 
2.39 

 
3.58 
3.57 
3.53 
3.61 
2.31 

 Comfort with STEM-G  
Science 
Mathematics 
Technology 
Geography 
Engineering 

 
4.39 
4.00 
4.42 
3.96 
3.43 

 
4.22 
3.82 
4.33 
4.05 
3.15 

 
4.04 
3.79 
4.18 
3.94 
3.14 

 Value of STEM-G  
Science 
Mathematics 

 
4.39 
4.00 

 
4.66 
4.72 

 
4.63 
4.75 
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Technology 
Geography 
Engineering 

4.42 
3.96 
3.43 

4.85 
4.45 
4.41 

4.85 
4.40 
4.35 

(Changes in 
practice) 

Alignment with standards 4.31 3.32 3.22 

 Incorporating inquiry 4.43 3.74 3.64 
 Integrating space science more 4.44 3.85 3.69 
 Integrating technology more 4.58 3.82 3.70 
 Integrating geography more 4.17 3.41 3.43 
 Using instructional technology more 4.09 3.71 3.66 
 Integrating engineering more 3.59 3.32 3.27 
 Incorporating more STEM-G careers 3.98 3.74 3.65 
     
Teacher involvement  Spring 2006  

Non team member teachers 
2003 2004 2005 

 Value of the program 4.51 4.37 4.32 
 Being inspired 4.53 4.42 4.40 
 Applied what they learned 4.42 4.10 4.16 
 Integrating NASA into curr 4.30 4.00 4.01 
 Instructional tech use 4.16 3.75 3.56 
(teaching practices) Alignment with standards 3.65 3.36 3.16 
 Incorporating inquiry 3.97 3.55 3.46 
 Integrating space science more 4.00 3.65 3.60 
 Integrating technology more 4.12 3.79 3.38 
 Integrating geography more 3.31 3.12 3.02 
 Using instructional technology more 4.13 3.79 3.34 
 Integrating engineering more 3.18 2.79 2.75 
 Incorporating more STEM-G careers 3.35 3.03 3.14 
(content knowledge) Science 4.16 4.01 4.13 
 Technology 3.78 3.62 3.62 
 Engineering 3.11 2.75 2.73 
 Mathematics 3.91 3.93 3.98 
 Geography 3.67 3.52 3.73 
(participation) NASA-related professional 

development activities 
89% 89% 95% 

 NASA-related schoolwide events 97% 98% 99% 
 Used NASA materials in their 

classrooms 
97% 91% 96% 

 Shared what they learned with their 
classroom 

94% 93% 97% 

 Used Digital Learning Network events 59% 57% 44% 
Impact of the NES 
Program 

    

 Use of inquiry 3.95 3.59 3.57 
 Use of technology 4.16 3.75 3.56 
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Use of NASA 
STEM-G Activities 
in the classroom 

    

 Non-NES team members reporting 
having NASA STEM-G activities in 
their classroom 

95% 90% 96% 

 Percent of those using it 1 to 5 times 40 43 35 
 6 to 15 times 33 24 37 
 16 to 30 times 14 15 15 
 More than 3o times 8 9 9 
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Appendix B - NES Content Survey Results 
9/27/06 

Prepared by Hilarie Davis, Ed.D. for the 
Center for Educational Technologies® Evaluation Team 

 
Executive Summary 
Problem sets were developed for the top need standards identified by schools and tested 
in the fall and spring of the 2005-06 academic year in classes that addressed the 
respective content in a randomly selected group of schools. As the schools had identified, 
students had difficulty with the concepts in the fall, scoring 44% correct on Life Science 
concepts of populations and ecosystems, 38% correct on Physical Science concepts  of 
motion, changes in properties of matter and energy transfer, and 40% correct on Earth 
Science concepts of earth in the solar system and the structure of the earth system. Spring 
scores were similar: Life 45%, Physical 34% and Earth 43% correct. Two forms were 
developed.  Cronbach’s Alpha reliability test indicates reliability among items in Physical 
science test A. Recommendations include revising the Life and Physical science problem 
sets to use NASA contexts, the Earth science problem sets to increase reliability, 
administering the assessments directly before and after the NASA-based intervention and 
using controlled randomized trials with non-NASA interventions. 
 
Introduction  
The purpose of this evaluation component is to develop and test content knowledge 
surveys and methodology to assess the effect of a NASA context on learning key 
concepts. It is an NES performance objective to affect how well students apply 
knowledge in STEM-G. As a part of a school's involvement, the NES team at the school 
identifies the top ten standards their students need in STEM-G. The content knowledge 
surveys were developed to test students' understanding of the core concepts for the top 
standards identified by the schools in earth, life and physical science, tested. Beginning of 
the year assessments provide formative data for teachers and NASA staff assisting the 
schools.  Comparison of beginning/ending assessment results provides summative data 
on the effects of NASA interventions. 
 
Review of Preliminary Research 
Upon review of the top needs identified by the schools, it became apparent that the 
teachers had picked the intransigent concepts for most middle school students. AAAS has 
summarized the research on misconceptions related these concepts, so items were 
developed in the form of problem sets to test these concepts. The hypothesis was that the 
NASA context would provide an inquiry environment for students to evolve their 
misconceptions and that their new understanding could be revealed in a problem set type 
assessment. This methodology was reviewed for face validity by researchers and 
educators within and outside the project. 
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Method of Research 
The problem sets were developed based on the misconceptions summarized by AAAS2. 
The misconceptions, problem sets and rationale for the sets are presented below for Life, 
Physical and Earth science. These assessments were reviewed for face and content 
validity by researchers and educators within and outside the project resulting in revisions, 
particularly to the work problem set which was deemed to be developmentally too 
difficult for middle schools students. 
 
LIFE SCIENCE  

Standards identified by teachers 
• Populations and ecosystems 

  

Misconceptions from AAAS reported research 
• A major hindrance to understanding natural selection appears to be students' inability to 

integrate two distinct processes in evolution, the occurrence of new traits in a population and 
their effect on long-term survival (Bishop & Anderson, 1990). 

• Some students believe that a mutation modifies an individual's own form during its life rather 
than only its germ cells and offspring (see almost any science-fiction movie). Students also have 
difficulties understanding that changing a population results from the survival of a few 
individuals that preferentially reproduce, not from the gradual change of all individuals in the 
population. Explanations about "insects or germs becoming more resistant" rather than "more 
insects or germs becoming resistant" may reinforce these misunderstandings (Brumby, 1979) 

• High-school and college students, even after some years of biology instruction, have difficulties 
understanding the notion of natural selection (Brumby, 1979; Bishop & Anderson, 1990). 

• Middle-school and high-school students may believe that organisms are able to effect changes in 
bodily structure to exploit particular habitats or that they respond to a changed environment by 
seeking a more favorable environment (Jungwirth, 1975; Clough & Wood-Robinson, 1985a). It 
has been suggested that the language about adaptation used by teachers or textbooks to make 
biology more accessible to students may cause or reinforce these beliefs (Jungwirth, 1975). 

Problem Sets 
Beginning End 

Medium Ground Finch of Daphne Major  
Here’s what we know: 
• The medium ground finch lives on Daphne 

Major, one of the Galapagos Islands.   
• The beak depth of an individual determines 

the type of food it can eat (Figure 1). 
• For the population, average beak depth 

varies from year to year.   
• During a dry year, when only large, tough 

seeds are available, average beak depth is 
larger than during a wet year, when small 
seeds are abundant (Figure 2). 

Yarrow in the Sierra Nevada Mountains 
Here’s what we know 
• Yarrow grows in the Sierra Nevada 

Mountains (Figure 1).   
• Average height of yarrow reaches 75 cm at 

low elevations (Site A), but only 20 cm at 
the highest elevations (Sites F and G). 

• Researchers collected 100 seeds from 
plants at Sites A, C, F, and I.   

• They planted the seeds in a garden near 
Site A and measured the heights of the full-
grown plants later that season (Table 1). 

                                                
2 See Benchmarks online, Chapter 15 
http://www.project2061.org/publications/bsl/online/ch15/ch15.htm 
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Rationale for Problem Sets 
Both of the sets assess student’s knowledge of environmental pressures on organism 
development or in other words, the pressures of natural selection on population 
demographics.  The pretest example “Medium Ground Finch of Daphne Major,” focuses 
on the relationship between changes in the environment and its affects on changes in beak 
depth in a population of ground finches.  Key concepts tested are natural selection, 
adaptations, inheritance, genetics, and figure interpretation.   
 
The posttest problem “Yarrow in the Sierra Nevada Mountains,” also focuses on the 
relationship between changes in the environment and its affects on changes in the 
organism.  Key concepts tested are natural selection, adaptations, inheritance, genetics, 
and figure interpretation. 
 
 
PHYSICAL SCIENCE 
Standards identified by Teachers 

• Motions and forces 
• Properties and changes of matter 
• Transfer of energy 

 

Misconceptions from AAAS reported research 
• Middle- and high-school student thinking about chemical change tends to be dominated by the 

obvious features of the change (Driver, 1985). For example, some students think that when 
something is burned in a closed container, it will weigh more because they see the smoke that 
was produced. 

• Further, many students do not view chemical changes as interactions. They do not understand 
that substances can be formed by the recombination of atoms in the original substances. Rather, 
they see chemical change as the result of a separate change in the original substance, or changes, 
each one separate, in several original substances. For example, some students see the smoke 
formed when wood burns as having been driven out of the wood by the flame (Andersson, 
1990). 

• Middle- and high-school student thinking about chemical change tends to be dominated by the 
obvious features of the change (Driver, 1985). For example, some students think that when 
something is burned in a closed container, it will weigh more because they see the smoke that 
was produced. 

• Students believe constant speed needs some cause to sustain it. In addition, students believe that 
the amount of motion is proportional to the amount of force; that if a body is not moving, there 
is no force acting on it; and that if a body is moving there is a force acting on it in the direction 
of the motion (Gunstone & Watts, 1985). 

• Students also believe that objects resist acceleration from the state of rest because of friction—
that is, they confound inertia with friction (Jung et al., 1981; Brown & Clement, 1992).  Students 
tend to hold onto these ideas even after instruction in high-school or college physics 
(McDermott, 1983). 
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Problem Sets 
The first set of the pretest “Falling Tennis Balls,” looks at Newton’s 2nd law of motion:  
the acceleration of an object as produced by a net force is directly proportional to the 
magnitude of the net force, in the same direction as the net force, and inversely 
proportional to the mass of the object.  Key concepts tested are gravitational force, 
acceleration, projectile motion, velocity, Newton’s laws of motion, and figure 
interpretation.   
 
The first set of the posttest “Many Types of Work,” looks at a variety of situations where 
force is applies to cause movement.  Key concepts tested are Newton’s laws of motion 
(focus on his 1st and 3rd laws, 1st An object at rest tends to stay at rest and on object in 
motion tends to stay in motion with the same speed and in the same direction unless acted 
on by an unbalanced force and 3rd for every action, there is an equal and opposite 
reaction), force, kinetic and potential energy, work, gravity, and figure interpretation.   
 

Beginning End 
Falling Tennis Balls 
Here’s what happened: 
Students dropped a tennis ball from the roof of 
an 8-story building.  The mass of the ball was 
54 grams.  Using a camera from across the 
street, they recorded the position of the ball 
each second (Figure 1).  They then calculated 
the average velocity each second (Figure 2).   
Here’s what happened: 

Many Types of Work 
• There are many kinds of work, as 

illustrated in Figure 1.  
• Figure 1 Examples of Work 

 
The second set the pretest “Changing Temperature,” looks at the molecular changes in a 
material as heat (energy) is added at a constant rate.  Key concepts tested are molecular 
motion, heat, kinetic and potential energy, energy conversion, and figure interpretation.   
 
The second set of the posttest “In Hot Water,” looks at the changing temperatures of two 
cups, one filled with warm water and the other with cold water.  Key concepts tested are 
kinetic and potential energy, conduction and convection, energy conversion, rate of 
change, and figure interpretation. 
 

Beginning End 
Changing Temperature 
Students drilled holes A, B, C, and D along an 
iron rod.  They placed a thermometer inside 
each hole.  Each thermometer matched the 
room temperature of 70oC.  The students lit a 
Bunsen burner and placed it under one end of 
the rod and left it there for 30 minutes.  Then 
they took a picture of the result (Figure 1). 
Here’s what happened: 

In Hot Water   
Students obtained two identical ceramic mugs.  
They filled Mug A with steaming hot water, 
and filled Mug B with ice-cold water from 
which all the ice was removed.  They placed 
the mugs at opposite ends of a table.  Every 5 
minutes, they measured the temperature of 
water in each mug and recorded their results in 
a graph (Figure 1).  Here’s what happened: 

 
EARTH  and SPACE SCIENCE 
Standards identified by Teachers 
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• Earth in the solar system 
• Structure of the Earth system 

 

Misconceptions from AAAS reported research 
• The ideas "the sun is a star" and "the earth orbits the sun" appear counter-intuitive to 

elementary-school students 
• Explanations of the day-night cycle, the phases of the moon, and the seasons are very 

challenging for students. To understand these phenomena, students should first master the idea 
of a spherical earth, itself a challenging task (Vosniadou, 1991). Similarly, students must 
understand the concept of "light reflection" and how the moon gets its light from the sun before 
they can understand the phases of the moon. Finally, students may not be able to understand 
explanations of any of these phenomena before they reasonably understand the relative size, 
motion, and distance of the sun, moon, and the earth (Sadler, 1987; Vosniadou, 1991). 

• Student ideas about the shape of the earth are closely related to their ideas about gravity and the 
direction of "down" 

 
The first set of the pretest “Spring and Neap Tides,” looks at the effects of the sun and 
moon on Earth’s tides.  Key concepts tested are gravitational force, planetary 
relationships, position on the Earth, and figure interpretation.   
 
The first set of the posttest “Moon Phases,” looks at the changing phases of the moon as 
seen from Earth.  Key concepts tested are planetary motion, Earth’s position, lunar 
phases, perspective, and figure interpretation. 
 

Beginning End 
Spring and Neap Tides 
Here’s what we know: 
• Tides are periodic changes in ocean level.   
• Tides are caused by the gravitational forces 

between the Moon, Sun, and Earth.   
• Spring tides occur when the Sun, Earth, 

and Moon are directly in line (Figure 1).  
  

Moon Phases 
Here’s what we know: 
• The phases of the Moon change throughout 

the Moon’s 28-day orbit around the Earth 
(Figure 1). 

• The part of the lit side of the Moon that is 
visible from Earth depends on the relative 
positions of the Sun, Earth and Moon. 

• For example, the Moon appears fully lit 
when the Sun and Moon are located on 
opposite sides of the Earth (see 4).  This 
phase, called the Full Moon, is only visible 
from Earth at night. 

• During the First Quarter, only the right side 
of the Moon appears lit. 

 
The second set of the pretest “Seasons,” looks at the movement of Earth around the sun 
and the effects of the relative position of the sun and its rays on Earths seasons.  Key 
concepts tested are causes of seasons, insolation (incoming solar radiation), angle of 
incidence, planetary motion, and figure interpretation.   
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The second set of the posttest “Our Solar System,” looks at the relative position and 
movement of the planets of our solar system.  Key concepts tested are planetary motion, 
orbits, elliptical movement, and figure interpretation. 
 

Beginning End 
Seasons  
Here’s what we know: 
• Earth rotates at an angle that is tilted 23.5o 

compared to its orbit around the Sun 
(Figure 1). 

• One day is the length of time for the Earth 
to complete one rotation. 

• The Earth orbits the sun along an elliptical 
path that is off-center. 

• At its closest point, Earth is 147 million km 
from the Sun. 

• At its farthest point, it is 152 million km. 
• One year is the length of time for the Earth 

to complete one orbit around the Sun. 

Our Solar System 
Here’s what we know: 
• Our solar system contains one star, called 

the sun, and nine planets. 
• The inner planets are closest to the sun.  

They include Mercury, Venus, Earth, and 
Mars.  The outer planets include Jupiter, 
Saturn, Uranus, Neptune, and Pluto.   

• Earth, Mars and all the outer planets have 
at least one moon (not shown) 

 
 
Sample Selection 
The sample schools were selected randomly, stratified by center and cohort year to ensure 
they were representative of the entire group. 30 schools out of 150 were chosen as case 
study schools. Within each school, teachers were asked to administer the assessments in 
classes where the concepts are addressed. The confidence level is 95% with a confidence 
interval of ±2. 
 
Survey Procedure 
Teachers were notified that the assessments were online in September and asked to have 
students complete them by October 30. Schools continued to submit test through 
November. Schools that could not complete the surveys online were able to request paper 
copies. Half the schools took Form A and the other half took Form B. 
 
The plan was to return the results to teachers immediately so they could see their 
students' level of understanding and plan instruction accordingly. Results were not 
returned to teachers until March of 2006 so they were not able to use the data from the 
tests to systematically evolve students' understanding. 
 
Data Analysis. 
Data were analyzed using SPSS and Excel software.  All student responses, either 
electronically recorded or entered by hand, were combined to support statistical analysis.  
Mean, median, mode, and standard deviation were calculated for all data sets and 
reported where appropriate.  Alpha levels (P values) were determined by t-test for pre and 
post responses as well as responses between test sets A and B.  P values were calculated 
in order to determine that the two groups being compared were statistically different from 
each other.  Significance was set at the 95% interval and all items that are statistically 
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significant are indicated and explained.  Reliability analysis was done by calculating 
Cronbach’ Alpha values for the individual items on each test set.  Cronbach’s Alpha 
measures how well a set of items (or variables) measures a unidimensional construct.  
When data have a multidimensional structure, Cronbach's alpha will usually be low. 
   
Analysis of the fall assessment was completed by the beginning of March 2006. The % 
correct was calculated for each item, and each choice.  Cronbach’s Alpha reliability tests 
were performed to examine how well the items tested the understanding of students 
across groups and over time.  Results indicate that only the items in Physical science 
form A were highly reliable (coefficient >.7). 
 
Content Test Findings by subject 
The results show consistent performance of the fall and spring groups on the problem set 
items with little or no improvement from fall to spring. 
 
Life Science Results 
Students who took Form A in the fall, took Form B in the spring and vice versa. They 
showed a lack understanding of the concepts based on % correct in each administration. 
However, only Physical Science Form A was shown to be reliable based on Cronbach's 
alpha indicating the need for refinement of the measures before conclusions can be drawn 
about student knowledge. 
 
Life Science Fall to Spring – Total % Correct 

Fall – 44% Spring – 45% 
 
Life Science Fall and Spring - % Correct by Item 

 Form A Form B 
 Fall Groups Spring Groups Fall Groups Spring Groups 

1 54 51 56 53 
2 34 32 67 70 
3 31 32 53 55 
4 33 36 61 65 
5 25 29 37 39 
6 44 43 33 32 

 
Reliability of Instruments 

Life Science A Item Reliability 
Question 
Number 

Number 
of Cases 

Cronbach 
Alpha 

1 783 .0543 
2 777 .1035 
3 779 .0147 
4 773 .2218 
5 775 .0727 
6 781 .2577 

 

Life Science B Item Reliability 
Question 
Number 

Number 
of Cases 

Cronbach 
Alpha 

1 715 .1368 
2 708 .1361 
3 702 .1145 
4 694 .2439 
5 695 .3212 
6 688 .2817 
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Physical Science Results 
Physical Science Fall to Spring – Total % Correct 

Fall – 38% Spring – 34% 
 
Physical Science Fall and Spring - % Correct by Item (Sets 1 & 2) 

 Fall A Spring A Fall B Spring B 
1 31 27 42 34 
2 34 32 36 33 
3 28 22 31 28 
4 32 34 24 24 
5 61 53 39 34 
6 39 37 48 38 
7 24 41 31 32 
8 63 56 41 20 

 
Physical Science A Item Reliability 
Question 
Number 

Number 
of Cases 

Cronbach 
Alpha 

1 890 .7884 
2 876 .8180 
3 871 .8279 
4 855 .8603 
5 881 .7372 
6 877 .7362 
7 868 .8047 
8 862 .7014 
 
 

Earth and Space Science Results 
Earth Science Fall to Spring – Total % Correct 

Fall – 40% Spring – 43% 
 
Earth Science Fall and Spring - % Correct by Item (Sets 1 & 2) 

 Fall A Spring A Fall B Spring B 
1 58 57 34 45 
2 42 42 46 40 
3 32 38 43 51 
4 39 39 16 34 
5 52 57 29 36 
6 66 60 26 41 
7 66 62 23 20 
8 29 32 34 37 

 

Physical Science B Item Reliability 
Question 
Number 

Number 
of Cases 

Cronbach 
Alpha 

1 709 .1091 
2 711 .1337 
3 705 .1111 
4 706 .3406 
5 713 -.0459 
6 697 .0110 
7 677 .2062 
8 690 .2878 
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Earth Science A Item Reliability 
Question 
Number 

Number 
of Cases 

Cronbach 
Alpha 

1 747 -.0443 
2 688 .0938 
3 741 .0969 
4 717 .0232 
5 698 .0782 
6 750 .1227 
7 744 .2596 
8 743 .1893 

 
 
Conclusions 
Based on these findings, the Earth and Life content tests need revision to increase their 
reliability. In the near term, the tests need to be administered when the concepts are 
taught and scores on the pretest returned to teachers and NASA personnel immediately so 
they can plan effective instruction. Until the tests are revised, it is recommended that 
students take just one form of each test as pre/post to provide test-retest reliability data. 
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Earth Science B Item Reliability 
Question 
Number 

Number 
of Cases 

Cronbach 
Alpha 

1 425 .1697 
2 397 -.0972 
3 418 .1891 
4 418 -.0618 
5 425 .3423 
6 403 .4049 
7 424 .4571 
8 424 .5738 

 

Earth Science B Item Reliability 
Question 
Number 

Number 
of Cases 

Cronbach 
Alpha 

1 425 .1697 
2 397 -.0972 
3 418 .1891 
4 418 -.0618 
5 425 .3423 
6 403 .4049 
7 424 .4571 
8 424 .5738 

 

Earth Science B Item Reliability 
Question 
Number 

Number 
of Cases 

Cronbach 
Alpha 

1 425 .1697 
2 397 -.0972 
3 418 .1891 
4 418 -.0618 
5 425 .3423 
6 403 .4049 
7 424 .4571 
8 424 .5738 

 

Earth Science B Item Reliability 
Question 
Number 

Number 
of Cases 

Cronbach 
Alpha 

1 425 .1697 
2 397 -.0972 
3 418 .1891 
4 418 -.0618 
5 425 .3423 
6 403 .4049 
7 424 .4571 
8 424 .5738 

 

Earth Science B Item Reliability 
Question 
Number 

Number 
of Cases 

Cronbach 
Alpha 

1 425 .1697 
2 397 -.0972 
3 418 .1891 
4 418 -.0618 
5 425 .3423 
6 403 .4049 
7 424 .4571 
8 424 .5738 

 



 

Appendix C  
NASA Explorer Schools Evaluation 

2006 Student Symposium 
 

This report contains three sections which each report on three distinct instruments used to 
assess the 2006 Student Symposium sponsored by the NASA Explorer Schools (NES)  
program.   Since 2005, the NES program has been organizing an annual conference in 
which teacher-student teams from participating Explorer Schools submit proposals to 
present their student research.  This report provides a summary of the teacher and student 
evaluation forms used to assess the 2006 Student Symposium held in Greenbelt, 
Maryland, May 2-4, 2006. 
 
This report divides into three sections to reflect the three individual instrument reports.  
The first section provides a summary of the teacher survey report; the second section 
provides the grades 7-11 students survey report; and the third section provides the grades 
4-6 students survey report.  A copy of the rubric used to evaluate student team 
presentations is included as an attachment to this report (see Appendix B). 
 
Section I. 2006 Student Symposium – Teacher Survey Report 
 
The teacher feedback form on 2006 Student Symposium was created by the Center for 
Educational Technologies® evaluation team in spring 2006. The feedback form is 
composed of 66 questions in six clusters: (1) proportion of teaching assignment in the 
STEM-G and English/Language Arts disciplines, (2) effect of the symposium on 
teachers’ content knowledge, (4) value of the symposium, (3) effect of the symposium on 
teaching practices and student interests, (5) general rating of the symposium, and (6) 
rating of leadership activities in the symposium.  
 
The Teacher feedback form was taken by a total of 70 teachers at the 2006 Student 
Symposium. Of the 70 teachers, 51 were female and 14 were male.  The table below 
presents the number of teachers who completed the feedback form by cohort year.  
 
 
 
 
The feedback form was administered on the last day at the 2006 Student Symposium. All 
data was recorded on Scantron sheets whose contents were later scanned and used in 
creating this report. Appendix A contains a copy of the survey. 
 
Teaching assignment 
The table below displays the numbers in percentage of teachers for each discipline. 
Accordingly, the majority of teachers (89%) were assigned to teach science between 25 
to 100% time.  A total of 71% teachers reported they teach technology, 65% 
Mathematics, 64% English/Language Arts, 49% Geography, and 42% Engineering 
between 25 to 100% of their teaching assignment time. 
 

2003 2004 2005 2006 
N = 9 N = 14 N = 23 N = 24 
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How much of your teaching assignment is in each of the following areas? 
 None 25% 50% 75% 100% 

Science 13 27 6 13 40 
Technology 29 35 15 8 13 
Engineering 59 28 8 2 4 
Mathematics 34 28 13 12 12 
Geography 52 31 4 8 6 
English 36 24 22 3 15 

 
Effect of the Symposium on Content Knowledge 
This section was composed of 15 questions that were designed to measure the effect of 
the symposium toward increasing teachers’ knowledge about NASA mission, vision, 
curriculum, products, STEM-G content knowledge, student interest in STEM-G careers 
and disciplines, family involvement.  Below the results are reported question by question 
and also displayed in the table. 
 
How much effect will the symposium have on content knowledge? 

 None A 
little 

Some-
what 

Quite 
a lot 

A great 
deal 

How much will the symposium help you as 
an Explorer School?  

0 0 9 37 54 

If you attended in 2005, how different is this 
student symposium from the one last year? 

19 0 19 50 13 

How much did you learn about NASA's 
mission and vision? 

0 3 17 53 27 

How much did you learn about NASA 
curriculum, activities, and products? 

1 13 24 37 24 

How much content do you think the students 
learned from the activities? 

2 0 14 48 36 

How much impact content do you think the 
students learned from the other presentations? 

2 5 25 47 22 

How much science content did you learn? 2 16 29 35 18 
How much did you learn about technology 
integration? 

0 22 39 25 15 

How much engineering/robotics/design 
content did you learn? 

13 37 27 12 11 

How much math content did you learn? 23 39 26 3 9 
How much geography content did you learn? 25 35 22 9 9 
How much did you learn about how to 
increase student interest in STEM-G careers? 

2 12 31 35 21 

How much did you learn about how to 
develop student interest in STEM-G topics? 

2 15 29 34 21 

How much did you learn from other teachers 
at the symposium? 

0 3 15 45 38 

How much did you learn about how to 
involve families? 

10 26 31 19 14 
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All the respondents (100%) of them reported that the symposium helped the Explorer 
Schools somewhat to a great deal. When asked how different this student was symposium 
from the one last year, 82% teachers responded that this year’s symposium was 
somewhat to a great deal different than the one last year. 
 
Teachers were asked how much they learned about NASA’s mission and vision.  An 
overwhelming majority of them (87%) reported that they learned about NASA’s mission 
and vision somewhat to a great deal. When asked how much they learned about NASA 
curriculum, activities, and products, 85% of respondents reported that they learned about 
NASA curriculum, activities, and products between somewhat and great deal. 
 
When asked how much content they thought the students learned from the activities, 99% 
of respondents reported that students learned somewhat to a great deal from the activities. 
95% of all teachers also reported that the students learned from other presentations 
somewhat to a great deal from other presentations. 
 
The feedback form had five questions designed to understand how much science, 
technology integration, engineering/robotics/design, math, geography teachers learned. 
Accordingly, 82% of all teachers reported that they learned science, 78% learned 
technology integration, 50% learned engineering, 48% learned math, and 40% learned 
geography somewhat to a great deal. 
 
Two questions were related to increasing student interest in STEM-G careers and STEM-
G topics. Of the 70 teachers 86% reported that they learned about how to increase student 
interest in STEM-G careers, while 84% of them said they learned about how to increase 
student interest in STEM-G topics in the symposium. 
 
The last two questions on this section was intended to gauge how much teachers learned 
from the symposium, and how much they learned about how to involve families.  While 
an overwhelming majority of teachers (97%) reported that they learned somewhat to a 
great deal from the symposium, 64% said they learned somewhat to a great deal how to 
involve families. 
 
Value of the Symposium 
 
This section was composed of 11 questions that were intended to understand the value or 
worth of the symposium in terms teachers’ practice and student learning.  As seen in the 
numbers displayed below at least 96% of all teachers reported that the symposium was 
valuable event for them, their students, and schools in general.   
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 Strongly 
disagree 

Disagree Neutral Agree Strongly 
Agree 

Event was relevant to my role in the 
NASA Explorer Schools program 

0 0 4 26 70 

Plan to use the content that I learned 
from this event 

0 0 3 23 74 

Event was worth the time and effort to 
travel here with my students 

2 2 0 3 94 

A better understanding of the NASA 
Explorer Schools partnership 

0 3 3 31 63 

A better understanding of NASA-
inspired student investigations 

0 0 1 31 68 

A better understanding of what I can do 
as part of NES 

1 0 6 29 64 

Students who presented benefited from 
the experience 

0 0 2 13 86 

I was inspired by student presentations 0 2 7 13 78 
Students who presented benefited from 
the panel’s feedback 

0 0 14 20 66 

I acquired new skills and knowledge 
that I can use in my classroom 

0 0 12 34 54 

I learned things that will benefit my 
NASA Explorer Schools team 

0 0 5 20 75 

I learned things that will benefit my 
whole school 

0 2 4 25 71 

 
 
Effect of the Symposium 
 
Following 11 questions on this section was intended to understand the effect of the 
NASA Explorer Schools program on schools, teaching practices, family involvement, 
and student learning. As seen in the table below teacher responses to these questions 85 
to 100% teachers agreed that the symposium had some to a major effect. With 100% 
majority, all teachers agreed that the symposium benefited their entire school community, 
their learning of incorporating inquiry, and using NASA resources to enhance their 
instruction. Though reported in high percentages, integration of math (80%) and 
geography (75%) into curriculum had the least effect on teachers compared to other items 
listed in the table below. 
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What do you think will be the effect of the symposium? 
 None minimal Some Quite 

a lot 
Major 
effect 

Benefits to your school 
 

0 0 15 44 41 

Aligning instructional approaches to reflect 
national standards/state framework 

2 12 29 38 19 

Incorporating inquiry activities in your 
instruction 

0 0 10 43 47 

Using NASA resources to enhance your 
instruction 

0 0 5 43 52 

Integrating science into my instruction more 
than I did in the past 

11 5 16 30 39 

Integrating technology into my instruction 
more than I did in the past 

2 0 32 26 41 

Integrating technology/robotics/design into 
my instruction more than I did in the past 

2 5 25 37 31 

Integrating math into my instruction more 
than I did in the past 

10 10 24 28 27 

Integrating geography into my instruction 
more than I did in the past 

5 20 36 18 21 

Family involvement in your school 3 7 25 34 31 
Student interest in STEM-G topics 0 6 9 48 37 
Student interest in careers in STEM-G  0 7 13 41 39 

 
General Rating of the Symposium 
 
As seen in the table, 95 to 100% of all teachers rated the symposium contents average to 
excellent. Student presentations, organization of student presentations, dinner with Dr. 
Alex, tour in Washington, food, awards dinner, and teacher as well as student interest and 
engagement were agreed by all teachers (100%) that these activities were average to 
excellent.   
 
What is your general rating of the symposium? 

 Poor Below 
Average 

Aver-
age 

Above 
Average 

Excel-
lent 

Overall organization 0 1 7 15 77 
Student presentations 0 0 6 28 67 
Organization of student presentations 0 0 5 31 64 
Dinner speaker Dr. Alex Young 0 0 9 21 70 
Space Day activities 0 5 10 25 60 
Air and Space Museum self-guided tour 3 3 19 24 51 
Independent time to tour Washington 0 0 6 13 81 
Evening tour 2 2 5 18 74 
Food 0 0 0 13 87 
Lodging 0 2 5 12 83 
Maryland Science Center 0 2 3 21 75 
Awards dinner  0 0 8 28 65 
Generally interesting and engaging to you 0 0 0 15 85 
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 Poor Below 
Average 

Aver-
age 

Above 
Average 

Excel-
lent 

Generally interesting and engaging to your 
students 

0 0 0 15 85 

  
 
Rating of Leadership Activities 
 
Of the seven leadership activities listed below, six of them were rated to be average to 
excellent. Only the panel of 2003/04/05 schools: lessons learned how to avoid pitfall was 
rated to be below average by 4% of teachers. 
 

 Poor Below 
Average 

Averag
e 

Above 
Average 

Excell
ent 

Robert Gabrys, Goddard Ed Director: How 
to be successful in NES partnership. 

0 0 33 25 42 

Peg Steffen: What makes a successful team? 0 0 8 20 72 
 

Hilarie Davis: Planning for evaluation 
activities. 

0 0 13 33 54 

Panel of 2003/04/05 schools: Lessons 
Learned, How to Avoid the Pitfalls 

0 4 21 12 63 

Overall usefulness to you as a team lead. 0 0 8 17 75 
 

Value as a way to meet and talk with other 
teams 

0 0 0 12 88 

Value of time with NASA staff. 0 0 4 13 83 
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Section II. 2006 Student Symposium - Student Assessment (Grades 7-9) 
 
Introduction 

 
This report provides a data summary of the Student Interest Assessment (Grades 7-9) 
instrument that was distributed to student teams attending the 2006 NASA Explorer 
Schools (NES) Student Symposium held in May 2006 in Washington, DC.  The student 
assessment referred to here is the same instrument that was used in the NES spring 
assessment.  Only case study schools were required to complete this survey in the spring 
assessment process, so many of the 46 schools participating in the student symposium 
would not have completed this survey this spring.   
 
Major revisions were made to the earlier version of the student interest assessment after 
integration of feedback from NASA Explorer School teachers and field center and 
headquarter staff. Based on this feedback, the evaluation team at the Center for 
Educational Technologies® created two versions of the assessment to make it user 
friendly and relevant to the interest and knowledge of students in grades 4-6 and 7-9. This 
report is generated based on the Student Interest Assessment (Grades 7-9) version of the 
assessment tool.  
 
The Student Interest Assessment (Grades 7-9) was taken by 43 students at the 2006 
student symposium. Of those students, 9 were from the 2003 cohort, 15 were from 2004, 
and 16 were from 2005. The cohort year of three students was unidentified. The 
assessment was administered on the last day at the 2006 student symposium. All data was 
recorded on Scantron sheets, whose contents were later scanned and used in creating this 
report. The table below displays total number of students and grade level of each 
respondent. 
 
 
 
 
 
 
 
 
 
This assessment is composed of 106 questions clustered in 14 tables. Statements in the 
assessment are designed to gauge one of the following five constructs: (1) student interest 
and knowledge in STEM-G disciplines, (2) student interest in careers, (3) student 
involvement in STEM-G in and out of the classroom, (4) student STEM-G application, 
and (5) student knowledge about NASA.  
 
This report presents the mean scores of student responses for each cohort year. All 
statements in the assessment are on a 5-point Likert scale. A mean score of 3 represents 
an average response. Scores less than 3 represent below average and scores beyond 3 
represent above average.  

 2003 2004 2005 
All students 9 15 16 
Grade 7 6 3 6 
Grade 8 3 6 7 
Grade 9 - 4 2 
Grade 11 - 2 - 
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Like of School Subjects 

Tell us how much you like the following 
school subjects. 

 
2003 

 
2004 

 
2005 

Art/Music/Drama 3.78 4.19 3.78 
Engineering 4.22 3.12 3.94 
Language Arts (Reading and Writing) 3.44 3.38 2.94 
Math 4.13 3.31 3.78 
Geography 2.89 2.94 3.78 
Health/Physical Education (Gym) 3.89 2.94 4.06 
Science 4.89 4.00 4.67 
History/Social Studies 3.44 3.20 3.61 
Technology Education 4.00 3.75 4.39 

 
As reflected by the high mean scores displayed in the table above, students across all 
three cohorts liked all subjects in varying degrees. The 2003 and 2005 students liked 
science most, while the 2004 students liked art/music/drama most. 
 
Knowledge of School Subjects 

Tell us how much you know about the 
following school subjects. 

 
2003 

 
2004 

 
2005 

Art/Music/Drama 4.00 4.00 3.94 
Engineering 3.78 2.81 3.50 
Language Arts (Reading and Writing) 4.62 4.50 3.83 
Math 4.67 4.63 4.71 
Geography 3.43 3.60 4.22 
Health/Physical Education (Gym) 4.00 3.69 4.06 
Science 4.56 4.19 4.39 
History/Social Studies 3.89 3.94 4.00 
Technology Education 3.44 3.25 4.06 

 
All three cohort students indicated they knew the most about math. Compared to the 
other subjects, geography (2003) and engineering (2004 and 2005) were the subjects 
students reported they knew less about. 
 
Science and Math Interest 

 
How well … 

 
2003 

 
2004 

 
2005 

Do you think you will do in science this 
year? 

4.89 4.53 4.39 

Do you do when you are taking a science 
test you have studied for? 

4.67 4.67 4.61 

Have you done in science in the past? 4.67 4.63 4.33 
Do you think you will do in math this year? 4.56 4.19 4.56 
Do you do when taking a math test you have 
studied for? 

4.78 4.37 4.67 

Have you done in math in the past? 4.78 4.50 4.67 
 
Science and Math Interest 
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How difficult are  
science and math for you? 

 
2003 

 
2004 

 
2005 

In general, how difficult is science for you? 4.78 4.06 4.56 
Compared to other school subjects you have 
taken or are taking, how difficult is science for 
you? 

4.56 4.12 4.28 

In general, how difficult is math for you? 4.44 3.87 4.11 
Compared to other school subjects you have 
taken or are taking, how difficult is math for 
you? 

4.25 3.81 4.00 

 
In the previous two tables students were asked to state their science and math interest in 
general. Across the three cohorts all students reported being at ease with math and 
science. Their responses are consistent with the earlier sections where they were asked 
how much they liked and knew about science and math. The students who attended the 
student symposium like science and math fields, predict that they will do well in these 
subjects, and find them easy. 
 
Like of Science and Math Process 

Tell us how much you like  
the following:  

 
2003 

 
2004 

 
2005 

Conducting observations and measurements as 
part of an investigation. 

3.78 3.19 3.94 

Learning about the motion of a vehicle and 
how force can be saved with simple machines. 

3.71 3.31 3.83 

Finding patterns and relationships in data. 2.89 3.31 3.61 
Studying how energy is made in ecosystems 
and used through food networks. 

3.71 3.38 4.00 

Using computers with science data. 4.13 3.93 4.22 
Plotting locations of volcanoes and earthquakes 
to find patterns. 

3.44 3.00 3.94 

Using math in science. 4.11 3.63 3.94 
Learning about how the Earth, sun, and moon 
work together and how gravity holds all the 
parts of the solar system together. 

4.22 4.25 4.17 

 
All students reported liking the listed processes that involved science and math. “Finding 
patterns and relationships in data” (2003 and 2005) and “conducting observations and 
measurements as part of an investigation” are the two fields students liked a little less 
than the others listed. 
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Doing Well in Science and Math Process 
How well do you do in each  
of the following: 

 
2003 

 
2004 

 
2005 

Designing and planning an investigation. 4.44 4.13 4.11 
Developing a hypothesis. 4.43 4.50 4.17 
Testing a hypothesis. 4.44 4.56 4.33 
Making observations. 4.44 4.06 4.33 
Taking measurements. 4.25 3.87 4.00 
Using computers with science data. 4.78 4.06 4.44 
Finding patterns and relationships in data. 3.75 3.94 4.17 
Using math to explore solutions to problems. 4.62 3.94 4.12 
Presenting results of an investigation to the class. 4.00 4.38 4.28 

 
All students reported that they do well in all the above processes that involve science and 
math. The 2003 students reported that “finding patterns and relationships in data” is a bit 
more difficult than the other areas.  
 
Career Interest 

Tell us about your  
career interests. 

 
2003 

 
2004 

 
2005 

Are you interested in a career that requires math? 4.14 3.88 4.11 
How successful do you think you would be in a career that 
requires math ability?  

4.56 4.00 4.22 

Does the career you are interested in require science? 4.56 4.06 4.72 
How successful do you think you would be in a career that 
requires scientific ability? 

4.78 4.31 4.50 

 
As reflected in higher mean scores, students reported being interested in science- and 
math-related careers. The 2004 students, consistent with their responses to liking and 
knowing about math, is less interested in math careers compared to science careers. 
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Career Interest 
How much would you like to have  
the following jobs? 

 
2003 

 
2004 

 
2005 

Aerospace engineer 4.11 3.20 4.22 
Astronaut 3.67 3.44 4.22 
Astronomer 3.87 3.40 3.83 
Biologist 3.75 3.56 3.71 
Computer programmer 3.63 3.37 4.12 
Crime scene investigator 4.12 4.06 3.44 
Doctor (Physician) 3.67 3.06 3.28 
Firefighter 2.78 2.56 2.29 
Food scientist 2.78 3.31 2.71 
Geologist 3.44 3.00 3.61 
Meteorologist 3.67 3.07 3.12 
Oceanographer 3.56 3.86 3.41 
Physicist 3.44 2.87 3.35 
Planetary scientist 3.56 3.13 3.72 
Teacher 3.33 2.80 3.22 

 
Here are the jobs students liked most: aerospace engineering and crime scene investigator 
(2003), crime scene investigator and oceanographer (2004), and aerospace engineer, 
astronaut, and computer programmer (2005). All three cohorts rated firefighter as their 
least desirable job of all the choices. 
 
Like of Engineering Jobs 

How much would you like to have  
the following engineering jobs? 

 
2003 

 
2004 

 
2005 

Chemical engineer 3.22 3.27 3.94 
Electrical engineer 3.78 2.67 4.11 
Mechanical engineer 4.38 2.60 4.11 
Propulsion engineer 3.00 2.93 4.00 
Robotics engineer 4.33 3.73 4.22 

 
While all students generally liking the engineering jobs listed above, the 2005 students 
consistently seemed more interested in engineering jobs than the other two cohorts 
 
Knowledge of NASA 

What do you know about NASA in each  
of the following areas? 

 
2003 

 
2004 

 
2005 

NASA’s mission. 3.56 3.57 3.83 
Careers at NASA. 4.22 3.87 4.00 
Technology that NASA uses. 4.22 3.87 3.47 
Ways people at NASA figure out things. 3.56 3.80 3.41 
Ways people at NASA work together in teams. 3.67 4.00 3.39 
Ways we can live and work in space. 3.78 3.64 3.59 
How we can explore the moon, Mars, and beyond. 4.11 3.73 3.56 
What we have been able to discover by exploring space. 4.22 4.21 3.41 
NASA resources on the web. 3.56 3.40 3.56 
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Overall, the 2003 students reported knowing more about NASA than the students newer 
to the Explorer Schools program. Likewise, the 2004 students scored higher than the 
2005 students. Interesting to note that “NASA’s mission” and “NASA resources on the 
web” were the two items that the 2003 and 2004 students reported knowing the least 
about. 
 
Use of NASA Resources/Topics in Class 

How often do you or your teachers use NASA materials in 
each of the following classes? 

 
2003 

 
2004 

 
2005 

Art/Music/Drama 1.67 1.60 2.33 
Engineering 4.25 2.60 3.35 
Language Arts (Reading and Writing) 2.57 2.53 2.47 
Math 3.89 2.67 3.18 
Geography 2.88 2.20 2.67 
Health/Physical Education (Gym) 2.63 2.00 2.33 
Science 3.89 4.00 4.11 
History/Social Studies 3.22 2.14 2.71 
Technology Education 4.00 3.33 3.82 

 
Students reported that their teachers use NASA science (2004 and 2005) and engineering 
(2003) materials most in the classroom. NASA materials that involved art/music/drama 
are used the least in the classroom across all three cohorts.  
 
Expectations of Using Math as an Adult 

Tell us how often you think you will use math as an adult 
doing the following: 

 
2003 

 
2004 

 
2005 

Counting and calculating. 4.14 4.27 4.71 
Budgets and banking. 4.25 4.13 4.17 
Projecting and planning. 4.13 4.33 4.53 
Measuring and analyses. 3.50 4.21 4.17 
In my job or career. 4.56 4.64 4.31 
Helping my children do their homework. 4.22 4.29 4.00 

 
Students reported that they will use math on the items listed above from weekly to daily. 
 
Expectations of Using Science as an Adult 

Tell us how often you think you will use science as an adult 
doing the following. 

 
2003 

 
2004 

 
2005 

Working in a lab to solve problems. 3.88 3.80 3.88 
Working with other people to answer questions about the how 
things work. 

4.56 4.33 4.35 

Building systems, structures, and models. 4.56 4.07 4.44 
In my job or career. 4.22 3.93 4.50 
Interpreting news stories. 3.38 3.60 3.56 
For fun. 3.86 3.53 3.88 
Helping my children do their homework. 4.25 4.47 4.06 

 
Except for interpreting stories (2003 and 2005) and for fun (2004), all students reported 
that they will use science on the items listed above from weekly to daily. 
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How Students Think About Math and Science 
 
In the following four questions students were asked to select the phrase that best 
represents their thinking about math and science. The statements and percentages 
(rounded to nearest whole number) of students who responded to each statement are 
reported below. 
 

Math is more 
than 
computations 
and solving 
equations. What 
does math 
represent to you? 

A way to reveal 
hidden patterns 
that help us 
understand the 
world around 
us. 

A tool that 
helps make 
more sense 
of issues in 
science and 
technology. 

The science 
of patterns 
and order. 

 

A way to 
solve 
problems. 
 

A means to 
obtain a better 
understanding 
of numbers 
and 
relationships. 

2003 - 22 11 22 44 
2004 27 20 7 20 27 
2005 27 7 6 20 40 

 
 

How do 
scientists 
do their 
work? 

Follow the five 
steps of the 
scientific method. 

Work in a 
research group 
with people 
who see things 
the way they 
do. 

Test, revise, 
and 
sometimes 
discard 
theories. 

Try to 
figure out 
answers 
to 
questions. 

Look for 
evidence to 
support 
existing 
theories. 

2003 11 - 44 22 22 
2004 13 - 53 20 13 
2005 26 7 20 26 20 

 
 

Which phrase 
best describes 
what you think a 
scientist would 
say to complete 
this sentence: 
The universe 
is… 

A chaotic and 
disorderly place 
where little is 
predictable. 
 

A place 
with some 
rules but 
mysteries 
also. 
 

A vast 
system with 
basic rules 
that we can 
discover. 

 

A place 
where 
everything 
can be 
explained by 
what we 
already 
know. 

A world 
where we 
make up 
rules to 
explain 
things. 

2003 22 33 22 22 - 
2004 21 14 43 14 7 
2005 7 20 20 40 13 
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How do science 
and technology 
fit together? 

Science and 
technology are 
one and the 
same. 
 

The more 
technology 
you have, 
the more 
science you 
have to 
have. 

Science and 
technology 
rely on very 
similar 
principles. 

 

Science and 
technology 
are often 
taught 
together but 
are very 
different. 

The more 
science 
you do, 
the more 
technology 
you need. 

2003 22 22 33 22  
2004 7 14 57 7 14 
2005 6 - 47 20 27 

 
Conclusion 

 
The small number of total student responses (n = 43) makes it difficult to generalize the 
results of the student symposium to the entire student population of the NASA Explorer 
Schools program. Because there were only 9 students from the 2003 cohort, 15 from 
2004, and 16 from 2005, we also can’t generalize the results to the entire student 
population for each cohort year. However, given the number of students who responded 
to this assessment, the following conclusions can be made. 
 
The Explorer Schools program has had an effect on all five of the following areas. A 
greater number of students with greater frequencies reported that Explorer Schools 
involvement has increased: 

• Student interest and knowledge in STEM-G disciplines. 
• Student interest in STEM-G careers. 
• Student involvement in and out of the classroom. 
• Student application of STEM-G. 
• Student knowledge about NASA. 

 
The student symposium results also point that students across all three cohorts are 
interested in STEM-G disciplines, careers, and situations that help them engage in 
scientific processes. 
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Section III. 2006 Student Symposium - Student Assessment (Grades 4-6) 
 
Introduction 

 
This report provides a data summary of the Student Interest Assessment (Grades 4-6) 
instrument that was distributed to student teams attending the 2006 NASA Explorer 
Schools (NES) Student Symposium held in May 2006 in Washington, DC.  The student 
assessment referred to here is the same instrument that was used in the NES spring 
assessment.  Only case study schools were required to complete this survey in the spring 
assessment process, so many of the 46 schools participating in the student symposium 
would not have completed this survey this spring.   
 
This version of the student interest survey reflects the revisions made based on feedback 
from NES teachers and field center and headquarter staff.  These revisions included 
creating two versions of the assessment to make it user friendly and relevant to the 
interest and knowledge of students for grades 4-6 and 7-9.   
 
Fifty students attending the symposium completed The Student Interest Assessment 
(Grade 4-6). Of those students, 9 were from the 2003 cohort, 13 were from 2004, 24 were 
from 2005. The cohort year of four students was unidentified. The assessment was 
administered on the last day of the 2006 student symposium. All data was recorded on 
Scantron sheets, whose contents were later scanned and used in creating this report. The 
table below shows the grade level and NES cohort year of the respondents. 
 
 
 
 
 
 
This assessment is composed of 64 questions in 10 clusters. Each cluster in the survey is 
made up of several questions designed to gauge student interest and knowledge in 
STEM-G disciplines, careers, student involvement in STEM-G in and out of the 
classroom, and family involvement in students’ STEM-G learning. The report below 
presents the student responses by cohort year to provide a comparison on student self-
reports across three years. The results are presented for each cluster as they appear in the 
Student Interest Assessment (4-6). 
 
All statements in the assessment are on a 5-point Likert scale. The mean scores are 
reported for each question in the tables below. A mean score of 3 represents an average 
response. Scores less than 3 represent below average, and scores beyond 3 represent 
above average.  

 2003 2004 2005 
All students 9 13 24 
Grade 4 - 2 4 
Grade 5 4 9 13 
Grade 6 5 2 5 
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Like of School Subjects 
Tell us how much you like the following 
school subjects. 

 
2003 

 
2004 

 
2005 

Art/Music/Drama 4.11 3.54 4.04 
Language Arts (Reading and Writing) 2.56 3.25 3.21 
Math 3.67 3.92 4.17 
Health/Physical Education (Gym) 3.38 4.00 4.33 
Science 3.71 4.00 4.25 
Geography 3.13 2.92 3.21 
Social Studies/History 3.67 3.18 3.22 
Technology Education 3.22 4.09 4.33 

 
Students across the three cohorts liked all the above subjects at or above average. 
Specifically, they liked the following subjects most: arts/music/drama for the 2003 
cohort; technology education, health/physical education, and science for the 2004 cohort; 
and technology education, health/physical education, and science for the 2005 cohort.  
 
Difficulty of Science and Math 

How difficult are science and math  
for you? 

 
2003 

 
2004 

 
2005 

How difficult is science for you? 4.33 4.15 4.00 
Compared to other school subjects, science is...  3.89 4.08 3.88 
How difficult is math for you? 3.89 4.09 4.42 
Compared to other school subjects, math is… 4.13 3.85 4.42 

 
Respondents were given a choice of answers ranging from very difficult (1) to easy (5). 
Across all three cohorts students reported that science and math were relatively easy. 
Comparing student responses within each cohort, the students of the 2003 and 2004 
cohorts reported that science was a little easier than the others, including math. The 2005 
students, on the contrary, found math a little easier. 
 
Like of Process of Science and Math 

Tell us how much you like the  
following: 

 
2003 

 
2004 

 
2005 

Using tools to make measurements. 2.56 3.31 3.48 
Observing objects and living things. 3.22 3.75 4.22 
Using data to explain or predict results of 
scientific tests. 

2.78 3.08 3.35 

Using computers to do science and math. 3.67 4.31 4.58 
Asking questions about how things work. 3.75 4.00 3.58 
Using math in science activities. 3.11 3.69 3.92 
Developing a hypothesis. 3.56 3.38 3.21 

 
As the mean scores show, students across the three cohorts liked “using computers to do 
science and math” most about the process of science and math. The only areas that scored 
below average were “using tools to make measurements” and “using data to explain or 
predict results of scientific tests,” and these lower ratings came only from the 2003 
cohort. 
 



Appendix C: Student Symposium Report    

Center for Educational Technologies®  40 

Prediction About Doing Well in Science and Math 
How well do you think you will do in each 
of the following this year: 

 
2003 

 
2004 

 
2005 

Science. 4.56 4.46 4.43 
Math. 4.44 4.23 4.39 
Using math to solve problems. 4.33 3.92 4.00 
Presenting the results of your investigation. 3.56 3.77 3.46 
Asking your own science questions. 3.75 3.46 3.96 

 
The high mean scores show that students in all three cohorts expect to do well in each of 
the areas. Except for “presenting the results of your investigation” (2005) and “asking 
your own science questions” (2004), all students reported that they will do well beyond 
average in the areas of math, science, and using math to solve problems.  
 
Student Career Interests 

How much would you like to have the 
following jobs?  

 
2003 

 
2004 

 
2005 

Astronaut 3.89 3.85 3.67 
Astronomer 3.44 3.23 3.42 
Biologist 2.89 3.15 3.33 
Computer programmer 2.67 3.31 3.50 
Doctor (Physician) 3.67 3.62 3.50 
Engineer 2.78 3.00 3.38 
Firefighter 3.25 2.46 2.54 
Geologist 3.13 2.83 3.04 
Oceanographer 3.22 3.27 3.08 
Robotics engineer 3.38 3.73 3.79 
Science writer 2.67 3.17 3.00 
Scientist 3.88 3.92 3.21 
Teacher 3.78 3.42 3.38 

 
This section is intended to gauge student career interest in the fields listed above. 
Accordingly, students expressed the most interest in becoming an astronaut or doctor. 
Becoming a firefighter was the job that the students of 2004 and 2005 liked the least. 
 

 
Tell us about your job interests: 

 
2003 

 
2004 

 
2005 

How much would you like a job that involves doing math?  3.00 3.92 3.96 
How much would you like a job that involves doing science? 4.00 4.36 3.74 

 
Consistent with their specific career interest responses above, students across three 
cohorts reported to be interested in both math- and science-related jobs. Students of the 
2005 cohort favored math-related jobs while 2003 and 2004 students liked science-
related jobs slightly more.  
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Use of Resources Outside of School 
How often do you do the following when you have a science, 
math, or technology question outside of school? 

 
2003 

 
2004 

 
2005 

Think it through with a parent, family member, or other adult. 2.78 3.25 3.00 
Figure it out on your own. 3.11 3.67 3.88 
Use NASA or other web sites on the Internet. 2.33 2.67 2.75 
Wait and ask your teacher. 2.89 3.00 3.00 
Use science books/encyclopedia in your home or at the 
library. 

2.33 2.38 2.63 

 
Figuring it out on your own was the response consistently and most frequently given 
across the three cohorts when students have a science, math, or technology question 
outside of school. On the other side of the coin, students consistently responded that they 
less frequently use NASA or other web sites on the Internet and science books/ 
encyclopedia in their homes or libraries were when they had a science, math, or 
technology question. 
 
Family Involvement 

How often do you do the following activities with your 
parents, family, or caregivers?   

 
2003 

 
2004 

 
2005 

Watch science television shows together. 2.00 2.33 2.71 
Attend school events, such as science fairs or family nights. 3.88 3.38 3.46 

Go places that have science or technology, such as science 
museums. 

3.22 2.58 2.79 

Ask questions about how things work. 3.67 3.27 3.30 
Build or fix things together. 2.67 2.92 3.25 

 
Students of the three cohorts reported that they do the following three activities most 
frequently with their parents: attend school events, such as science fairs or family nights; 
ask questions about how things work; and build or fix things together. As expected, this 
activity was reported to be more frequent in the responses of 2003 students compared to 
2004 and 2005.  
 
Knowledge About NASA 

How much do you know about NASA in each of the following 
areas? 

 
2003 

 
2004 

 
2005 

Why NASA explores space. 3.56 4.00 4.33 
Careers at NASA. 3.11 3.85 4.09 
Technology that NASA uses. 2.78 3.27 3.63 
Ways people at NASA work together in teams. 3.44 3.62 4.00 
How people can live and work in space. 3.56 4.00 4.21 

 
Students reported knowing a little to a lot about NASA in four of the five areas listed 
above. The area that students reported to know the least was technology that NASA uses. 
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Use of NASA Resources/Topics in the Classroom 
How often do you or your teachers use NASA materials in 
each of the following classes? 

 
2003 

 
2004 

 
2005 

Art/Music/Drama 2.33 1.91 2.09 
Language Arts (Reading and Writing) 2.11 2.20 2.83 
Math 3.00 3.18 3.46 
Health/Physical Education (Gym) 1.89 1.91 2.09 
Science 4.13 3.73 4.17 
Geography 1.75 2.00 2.71 
Social Studies/History 1.75 1.92 2.67 
Technology Education 2.50 3.00 3.48 

 
Science, math, and technology education were three subjects where NASA-related 
materials were most frequently used in the classroom. This response was consistent 
across three cohorts. 
 
Conclusion 
 
The small number of student responses from each cohort makes it difficult to generalize 
the results of the student symposium to the entire student population of the Explorer 
Schools program. However, given the number of students who responded to this 
assessment from each cohort year, we can conclude that the 2003 students exceeded the 
averages of the 2004 and 2005 students in the following area: 
• Liking science related jobs. 
• Finding science a little less difficult compared to other school subjects, including 

math. 
• Liking the following two important scientific processes: asking questions about how 

things work and developing a hypothesis. 
 
Given the above points we can conclude that the Explorer Schools program has impacted 
the students who are in the program longer. The program seems to have the most effect 
on student learning in science and scientific process. 
 
The student symposium results also point out that all students across the three cohorts are 
interested in STEM disciplines, careers, and situations that help them engage in scientific 
processes. 



Appendix C: Student Symposium Survey Report 

          Center for Educational Technologies®  43 

Attachment A – 2006 Student Symposium – Teacher Feedback Survey 
 
Directions: Please take a few moments to give us feedback on your experience at the Student 
Symposium. Use the Scantron Answer Sheet provided to answer questions1-66.  Please code 
in the year you joined NASA Explorer Schools under CODES, your sex as M/F, your date of 
birth, and the main grade you teach under GRADE. 
 
How much of your teaching assignment 
 is in each of the following areas?   

 
1=none      2= 25%     3=50%     4=75%      5=100% 
 
 
How much effect will the symposium have on content knowledge?  

1=none  2= a little   3=somewhat   4=quite a bit   5=a great deal 
 

 
 
 
How valuable was the symposium? 

1=strongly disagree      2=disagree      3=neutral      4=agree      5=strongly agree 
 

22. The information provided during the event is relevant to my role in the NASA  
      Explorer Schools program. 
23. I plan to use the content that I learned from this event. 
24. It was worth the time and effort to travel here with students 
25. I have a better understanding of the NASA Explorer School partnership. 
26. I have a better understanding of NASA-inspired student investigations. 
27. I have a better understanding of what I can do as part of a NASA Explorer School. 
28. The students who presented benefited from the experience. 
29. I was inspired by the student presentations. 
30. The students who presented benefited from the panel's feedback. 
31. I acquired new skills and knowledge that I can use in my classroom. 
32. I learned things that will benefit my NASA Explorer School team. 
33. I learned things that will benefit my whole school. 
 

 7.  How much will the symposium help you as an Explorer School?  
 8.  If you attended in 2005, how different is this student symposium from the one last year? (may be na) 
 9.  How much did you learn about NASA's mission and vision? 
10. How much did you learn about NASA curriculum, activities, and products? 
11. How much content do you think the students learned from the activities? 
12. How much impact content do you think the students learned from the other presentations? 
13. How much science content did you learn? 
14. How much did you learn about technology integration? 
15. How much engineering/robotics/design content did you learn? 
16. How much math content did you learn? 
17. How much geography content did you learn? 
18. How much did you learn about how to increase student interest in STEM-G careers? 
19. How much did you learn about how to develop student interest in STEM-G topics? 
20. How much did you learn from other teachers at the symposium? 
21. How much did you learn about how to involve families? 

1. Science 
2. Technology 
3. Engineering (Robotics, Design, etc.) 
4. Mathematics 
5. Geography 
6. English/Language Arts 
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What do you think will be the effect of the symposium? 
1=no effect      2=minimal effect     3=some effect     4=quite a lot of effect      5=a major effect 

 
34. Benefits to your school. 
35. Aligning instructional approaches to reflect national standards/state framework. 
36. Incorporating inquiry activities in your instruction. 
37. Using NASA resources to enhance your instruction. 
38. Integrating science into my instruction more than I did in the past. 
39. Integrating technology into my instruction more than I did in the past. 
40. Integrating engineering/robotics/design into my instruction more than I did in the past. 
41. Integrating math into my instruction more than I did in the past. 
42. Integrating geography into my instruction more than I did in the past. 
43. Family involvement in your school. 
44. Student interest in STEM-G topics. 
45. Student interest in careers in STEM-G. 
 
 
What is your general rating of the symposium? 

1=poor      2=below average     3=average     4=above average      5=excellent 
 
46. Overall organization 
47. Student presentations 
48. Organization of the student presentations 
49. Dinner speaker Dr. Alex Young on STEREO 
50. Space Day activities 
51. Air and Space Museum self-guided tour 
52. Independent time to tour Washington 
53. Evening tour 
54. Food 
55. Lodging 
56. Maryland Science Center 
57. Awards dinner  
58. Generally interesting and engaging to you 
59. Generally interesting and engaging to your students 
Comments: 
 
 

 
 

2006 Team Leads Only  Please rate the following leadership activities. 
1=poor      2=below average     3=average     4=above average      5=excellent 

 
60. Robert Gabrys, Goddard Ed Director: How to be successful in the NES partnership. 
61. Peg Steffen: What makes a successful team? 
62. Hilarie Davis: Planning for evaluation activities. 
63. Panel of 2003/04/05 schools: Lessons Learned, How to Avoid the Pitfalls 
64. Overall usefulness to you as a team lead.  
65. Value as a way to meet and talk with other teams. 
66. Value of time with NASA staff. 
 



 

 
Attachment B – 2006 Student Symposium  

 
Student Presentation Rating Rubric 

 
Student Presentations at the NASA 2006 Explorer Schools Symposium 

 
Dear Panel Member, 
 
Students were given guidelines for submitting an application to participate in this Symposium by 
presenting their investigations.  
 
1. Describe the problem or subject that you investigated. 
2. What kinds of data did you collect and how did you collect it? 
3. How did you analyze the data? 
4. What are your conclusions? 
5. Where and how could you apply your investigation? 
6. Who would be interested in your work? 
7. During the investigation, describe any careers you found out about. 
8. As a result of this investigation, what topics in science, mathematics, engineering, or 

technology will you investigate in the future? 
 
The criteria are given on the following page along with a rubric for you to use to rate the quality of 
their presentations. Please give one set of ratings and comments from all of you to each group of 
students after their presentations. Please be positive in your comments, noting any special 
aspects or strengths of the presentation and offer constructive suggestions for future directions.  
 
A rubric without space for comments is provided for your reference. 
 
Record your panel's final ratings on the master student list. Give this list to the evaluator at the 
end of all the presentations. 
 
We also want to recognize the most outstanding presentation that your panel heard in each age 
group. Please submit the names of one set of students in each of the following grade levels: 4-5, 
6-7 and 8-9 grade groups.
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Feedback on Student Presentations – Symposium 2006 
 
Student name(s): _______________________________________________________________ 
School: _______________________________________________________________________ 
 
Thank you for presenting your investigation to the other students and to the panel. We appreciate 
the effort and thought you put into your presentation. To provide you feedback, we offer the 
following ratings and comments. 
 
 

 1 2 3 
1. Problem/subject 
investigated 

Stated Described with 
reasons for doing 

Described with 
context, background 
and reasons for doing 

 
_______________________________________________________________________ 
_______________________________________________________________________ 
_______________________________________________________________________ 
 

 1 2 3 
2. Kinds of data and 
how collected 

Data presented Data presented with 
sources 

Data presented with 
sources, reasons for 
collecting and how it 
was collected 

 
_______________________________________________________________________ 
_______________________________________________________________________ 
_______________________________________________________________________ 
 

 1 2 3 
3. How data was 
analyzed 

Results of data 
analysis presented 

Analysis methods 
described and results 
presented 

Analysis methods 
explained and results 
presented with 
limitations 

 
_______________________________________________________________________ 
_______________________________________________________________________ 
_______________________________________________________________________ 
 

 1 2 3 
4. Conclusions Conclusions stated Conclusions explained 

in terms of the results  
Conclusions about the 
problem/subject 
explained in terms of 
the data collection and 
methods 

 
_______________________________________________________________________ 
_______________________________________________________________________ 
_______________________________________________________________________ 
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 1 2 3 

5. Applications Applications stated Applications explained Applications explored 
in terms of 
conclusions 

 
_______________________________________________________________________ 
_______________________________________________________________________ 
_______________________________________________________________________ 
 

 1 2 3 
6. Who interested? 
Potential audiences 

Audiences given Audiences given with 
possible interests 

Audiences described 
with possible uses 
they would make of 
investigation 

 
_______________________________________________________________________ 
_______________________________________________________________________ 
_______________________________________________________________________ 
 

 1 2 3 
7. Careers found out 
about 

Careers stated Careers described Personal interest or 
lack of interest in 
careers explained 

 
_______________________________________________________________________ 
_______________________________________________________________________ 
_______________________________________________________________________ 
 

 1 2 3 
8. STEM-G topics you 
will investigate in the 
future 

Topics listed Topics described Topics described with 
connection to future 
interests 

 
_______________________________________________________________________ 
_______________________________________________________________________ 
_______________________________________________________________________ 

 
Overall comments: 
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Rubric for Student Presentations – Symposium 2006 
 
Please record your ratings on the student master list. Rate each criterion as 1, 2, or 3. 
 
9. Describe the problem or subject that you investigated. 
10. What kinds of data did you collect and how did you collect it? 
11. How did you analyze the data? 
12. What are your conclusions? 
13. Where and how could you apply your investigation? 
14. Who would be interested in your work? 
15. During the investigation, describe any careers you found out about. 
16. As a result of this investigation, what topics in science, mathematics, engineering, or 

technology will you investigate in the future? 
 

 1 2 3 
1. Problem/subject 
investigated 

Stated Described with 
reasons for doing 

Described with context, 
background and reasons for 
doing 

2. Kinds of data and 
how collected 

Data presented Data presented with 
sources 

Data presented with sources, 
reasons for collecting and 
how it was collected 

3. How data was 
analyzed 

Results of data 
analysis 
presented 

Analysis methods 
described and results 
presented 

Analysis methods explained 
and results presented with 
limitations 

4. Conclusions Conclusions 
stated 

Conclusions explained 
in terms of the results  

Conclusions about the 
problem/subject explained in 
terms of the data collection 
and methods 

5. Applications Applications 
stated 

Applications explained Applications explored in terms 
of conclusions 

6. Who interested? 
Potential audiences 

Audiences given Audiences given with 
possible interests 

Audiences described with 
possible uses they would 
make of investigation 

7. Careers found 
out about 

Careers stated Careers described Personal interest or lack of 
interest in careers explained 

8. STEM-G topics 
investigate in future 

Topics listed Topics described Topics described with 
connection to future interests 
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Panel Team members: _________________ ________________ ________________ _________________ 
Date: _______________  Time: ______________ 
 

Rate 1-3, 3=high 
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Background 
The teaching Learning and Computing (TLC) teacher survey was developed by 
researchers at the Center for Research on Information Technology for Organizations 
(CRITO) in 1998. The survey was administered over 5000 teachers nationwide.  The 
CRITO created several reports to document the findings of this national survey, which 
can be found here http://www.crito.uci.edu/tlc/html/tlc_home.html. 
 
The Center for Educational Technologies has been using an adapted version of TLC since 
the inception of the NES program. This report presents the results of teachers’ self-report 
from the 2003 and 2004 cohorts of one academic year (2005-2006), and includes the pre- 
(fall 2005) and post- (spring 2006) data analysis of the two cohorts.  
 
TLC is a self-report instrument that measures teaching beliefs, practice, and technology 
use in five constructs. These constructs are (1) constructivist teaching philosophy [CTP], 
(2) constructivist teaching strategies [CTS], (3) constructivist uses of technology [CUT], 
(4) technical skills [TS], and (5) technology attitudes [ATT].  A brief description of each 
construct is explained below based on the findings from several TLC reports on the 
CRITO site. See Becker and Anderson on the study of the survey validation (1998). 
 
Constructivist Teaching Philosophy 
In their report about the national findings of TLC, Ravitz, Becker, and Wong (2000) 
define traditional and constructivist teaching and philosophies. They associate traditional 
approach with transmission in that teachers believe “students will learn facts, concepts, 
and understandings by absorbing the content of teachers’ explanations or by reading 
explanations from a text and answering related questions” (p. 3). Skills are procedural 
and mastered through guided and repetitive practice of each skill in sequence, in a 
systematic and highly prescribed fashion, and done largely independent of complex 
applications in which those skills might play some role.  
 
The constructivist compatible instruction, on the other, is defined as following: 
“understanding arises only through prolonged engagement of the learner in relating new 
ideas and explanations to the learners’ own prior beliefs….the capacity to employ 
procedural knowledge (skills) comes only from experience in working with concrete 
problems that provide experience in deciding how and when to call upon each of a 
diverse set of skills” (p. 3). 
 
The constructivist teaching philosophy construct was measured in five sections: teachers’ 
beliefs about projects, group work, problem-solving tasks, reflective thought through 
writing, and tasks. These sections intended to gauge teachers’ beliefs about the two 
contrasting—traditional versus constructivist—philosophies about teaching.  
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Constructivist Teaching Strategies 
Constructivist teaching strategies are measured in four sections in the TLC survey. 
Because teachers may be constrained by limitation in their teaching context, the survey 
made the distinction between beliefs and practices. Teachers’ constructivist compatible 
practices are reflected in the strategies they employ in their teaching. The Part II of the 
survey measures teachers’ constructivist teaching strategies in four sections.  These 
sections gauges teachers’ perspective on (1) meaningful thinking including reflective 
writing, (2) problem-solving, (3) group-work, (4) project-based approach, and (5) 
indicators of a traditional, transmission and skills oriented teaching practice.  
 
Technical Skills 
Teachers’ technical skills were measured in three sections. These sections included 
statements about how teachers were using technology in the classroom to prepare for 
teaching, how much experience they had with different computer hardware, and their 
own ratings of computer skills.  
 
Attitudes toward Technology 
Teachers’ attitudes toward technology were assessed in five sections. The sections 
measuring teachers’ attitudes toward technology included how they felt comfortable with 
using technology, how important the technology were to their teaching, value of certain 
computer software for their teaching, advantages, and disadvantages to using technology 
in teaching. 
 
Constructivist Uses of Technology 
The constructivist uses of technology was measured in two sections and included 
statements about how often they have a certain list of objectives and frequency of student 
use of certain software. 
 
Rationale for Using the TLC Survey with Explorer School Teachers 
 
These constructs align with specific goals articulated by the NASA Explorer Schools 
program.  The NASA Explorer Schools program aims to increase the active participation 
and professional growth of educators in science, mathematics, and technology; the 
program also intends to increase the academic assistance for and technology use by 
educators in schools with populations of underserved students.  This instrument yields 
insights about whether the skills and attitudes of teachers are increased as a result of 
participation in the NASA Explorer Schools program.  A close review of the TLC survey 
can also help the Explorer School leadership and staff understand how the teachers they 
are working with view technology and constructivist teaching methods.  This information 
can guide and inform professional development efforts. 
 
Methods and Data Analysis 
The scale used to gauge constructivist perspectives and beliefs ranged from 1 (very 
traditional) to 5 (very constructivist).  To determine whether significant changes occurred 
in perspectives related to evaluation constructs, five independent sample’s t-tests were 
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conducted on the means of each evaluation construct were conducted utilizing completed 
surveys from the fall (pre) of 2005 and spring (post) of 2006. T-tests for matched pairs 
were run on subset of participants for whom data was available from the 2003 and 2004 
cohorts. Pre- and post-test data was not collected for the 2005 cohort, so only spring 2006 
data is reported for that group. Table 1 below provides a summary of the sample group 
surveyed and the number of surveys completed and analyzed. The program requires 
teams to keep five team members at all times, and 49, 50, and 50 schools in each cohort 
year. Data without identifying year or participant was eliminated before analysis.  
 
Table 1. Description of Survey Sample and Completed Surveys 
 03 in 

spring 05 
04 in 
spring 05 

03 in 
spring 06 

04 in 
spring 06 

05 in 
spring 06 

Total number 
possible 

245 250 245 250 250 

Surveys 
completed 

180 155 171 190 192 

Matched pairs - - 115 115 0 
 
Findings 
Below in Table 2 results from these five constructs are reported separately for each 
cohort year. As Table 1 shows, the results reported here include two implementations of 
the TLC instrument (05 and 06) taken by three Explorer School cohort groups. The TLC 
data reflects changes in teacher beliefs and practices over one academic year. For the 
2003 cohort this academic year represents the sustainability year, for the 2004 cohort it’s 
the integration year, and for the 2005 group it’s the start-up year. 
 
Table 2. Means and Standard Deviation for 2003, -04, and -05 Cohorts 
  2003 2004 2005 2003 2004 2005 

  Standard 
deviation 

Standard 
deviation 

Standard 
deviation 

Mean 
(post) 

Mean 
(post) 

Mean 
(post) 

Constructivist 
Teaching Philosophy 

(CTP)  

0.4 0.35 0.29 3.29 3.25 3.32 

Constructivist 
Teaching Strategies 

(CTS) 

0.6 0.5 0.5 2.73 2.69 2.74 

Technical Skills 
(TS)  

0.56 0.42 0.44 2.73 2.66 2.63 

Attitudes Toward 
Technology (ATT) 

0.49 0.39 0.37 2.99 2.86 2.95 

Constructivist Uses of 
Technology (CUT) 

0.75 0.54 0.55 2.17 2.06 2.03 
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The data collected in the 2005/2006 academic year were aggregated by cohort group and 
time of its administration (pre/post).  Data from each cohort year were further aggregated 
by the five TLC constructs Constructivist Teaching Philosophy (CTP), Constructivist 
Teaching Strategies (CTS), Technical Skills (TS), Attitudes toward technology (ATT), 
and Constructivist Uses of Technology (CUT). Table 2 provides a summary of the 
standard deviations and means for the TLC constructs for the surveys completed in the 
spring of 2006.  
 
Paired sample t-test analysis was conducted as pre/post on the matched mean scores of 
each individual for five of these constructs. Table 15 presents the t-value, p-value, 
standard deviation, pre mean, post mean, and differences in the mean scores of the five 
TLC constructs. A comparison between the 2003 and 2004 cohort groups is displayed in 
Figures 5 and 6.  A detailed profile of 2005 teacher responses to the TLC questions sorted 
by the five constructs follows. 
 
Constructivist Teaching Philosophy 
In the teachers’ philosophy section, given a scenario of Teacher A and Teacher B, 
teachers were presented with three pairs of philosophical positions to gauge what teachers 
think students prefer between traditional and constructivist instructional styles in addition 
to how teachers think students gain more knowledge and useful skills. As seen in the 
percentages above, an overwhelming majority of the 2005 teachers hold constructivist 
teaching beliefs in all three areas. 
 
Table 3. Paired Comparisons Measuring Contrasting Teacher Beliefs 

 % Traditional 
Approach 

% Middle 
position 

% Constructivist 
Approach 

They think their students prefer  17 3 79 
They think their students gain more 
knowledge 9 7 85 

They think their students gain more 
useful skills 6 6 88 

 
In the paired comparison questions, five pairs of philosophical positions were presented: 
contrasts in the role of the teacher between being a facilitator versus explainer, content 
coverage versus encouraging sense making, familiarity versus mastery, promoting 
student interest versus learning content skills, and promoting project-based learning with 
fair amount of latitude for students versus whole class assignments. As seen in the 
percentages presented in Table 4, teachers reported agreement with the constructivist 
perspective in four of the five areas. They favored being teachers as facilitators, 
curriculum for sense-making, student interest versus textbook coverage, and multiple 
project versus whole class assignments. Only in the area of familiarity versus mastery, 74 
percent of teachers favored the traditional perspective. They believed mastery of complex 
ideas and skills was more important than familiarity with many different ideas and skills.  
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Table 4. Teachers Agreement with Contrasting Statements of Teaching 
 %Favored 

Traditional 
Perspective 

% 
Middle 
position 

% Favored the 
Constructivist 

Perspective 
Facilitator versus explainer 19 7 74 
Sense-making versus curriculum coverage 24 10 66 
Familiarity versus mastery 53 12 36 
Student interest versus textbook content 14 12 64 
Multiple project activities versus short-
term whole-class assignments 18 6 76 

 
As seen in Table 5, teachers were substantially more constructivist than traditional. Eight 
of the 10 statements that gauged teachers’ beliefs about good teaching practice were 
presented from the traditional teaching perspective. Of the eight, an overwhelming 
majority of teachers disagreed with the seven statements that represented traditional 
pedagogy. Only one statement, “Homework is a good setting for having students answer 
questions posed in their textbooks,” was rated to be good traditional teaching practice by 
half of the teachers.   
 
Teacher response to the two statements that represented the constructivist pedagogy was 
consistent. A majority of teachers (79 percent) agreed that “students help establish 
criteria on which their work will be assessed” while two thirds of the teachers (65 
percent) agreed that “students will take more initiative to learn when they feel free to 
move around the room.” 
 
Table 5. Agreement and Disagreement with Opinion Statements about Pedagogy 

 Percentage 
Agreeing 

Percentage 
Disagreeing 

Traditional Pedagogy 
Teachers know a lot more than students; they shouldn’t let students 
muddle around when they can just explain the answers. 

12 88 

A quiet classroom is generally needed for effective learning. 21 79 
Students are not ready for “meaningful” learning until they have 
acquired basic reading and math skills. 29 71 

It is better when the teacher—not the students—decide what 
activities are to be done. 35 65 

Student projects often result in students’ learning all sorts of wrong 
“knowledge.” 11 89 

Homework is a good setting for having students answer questions 
posed in their textbooks. 45 55 

Instruction should be built around problems with clear, correct 
answers, and around ideas that most students can grasp quickly. 29 71 

How much students learn depends on how much background 
knowledge they have—that is why teaching facts directly is so 
necessary. 

39 61 
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In a group of four types of student learning activities displayed in Table 6, teachers rated how 
useful they find each of these when assessing student learning. The findings suggest that as a 
group in three of the four types, a large majority of teachers believed open-ended problems, 
individual and group projects, and student presentation/performances were useful.  
 
Essay tests were rated not so useful by a majority of teachers for assessment. This may be 
because of an overwhelming emphasis of standardized tests at schools or may not seem to 
be an appropriate method of assessment for teachers of lower grades. 
 
Table 6. Agreement and Disagreement with Judging Student Learning 

 Useful Moderately 
Useful 

Not useful 

Essay tests 46 32 22 

Open-ended problems 76 19 5 

Individual and group projects 79 17 5 

Student presentations/performances 83 14 4 
 
The last set of questions in the teacher philosophy section presented two scenarios (one 
constructivist and the other traditional). Given these two situations, teachers were asked 
which of the five approaches presented in Table 7 is best for factual learning versus 
active learning. The percentage of teacher agreement is presented in Table 5. Again, 
regardless of grade level and teachers’ subject matter, a majority of teachers chose the 
constructivist approach in four of the five activities.  
 
Table 7. Agreement and Disagreement with Approaches to Learning 

What mix of lesson time do you spend  Factual 
Learning 

Middle 
position 

Active 
Learning 

For fifth grade students learning geography? 14 42 45 
For 11th grade students in a college prep 
science class? 19 19 63 

For eighth grade students who are not doing 
much work but enough to “get by”? 11 27 63 

For an enthusiastic learner in one of your 
classes? 4 12 84 

For a slow learning and unmotivated student 
whom you teach? 14 26 61 

 

Constructivist Pedagogy 
Students will take more initiative to learn when they feel free to 
move around the room during class. 

65 35 

Students should help establish criteria on which their work will be 
assessed. 79 21 
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Of the five constructs, the constructivist compatible teacher philosophies were reported to 
be the highest among the teachers from the 2003 and 2004 cohorts. Table 15 and Figures 
5 and 6 show slightly higher but statistically insignificant changes in teacher philosophies 
indicate increase in teachers’ beliefs about constructivist teaching philosophy between 
pre- and post-tests. 
 
Constructivist Teaching Strategy 
Given a situation in which teachers introduce the current unit in their class, they were 
asked which of the five approaches they chose as they are listed in Table 8. In the three 
statements compatible with constructivist compatible strategies—discussion of topic in 
small groups, making conjectures about what students will learn, and raising questions 
about the unit—an overwhelming majority of teachers reported that they either used or 
often use these constructivist strategies. Of the two strategies that are related to traditional 
practice (reward and drill-and-practice), about half of the teachers reported using drill-
and-practice while only one-third reported using reward.  
 
Table 8. In Introducing a Unit, Percentage that Took the Following Approaches 

 
 
In introducing the current unit…. 

% Didn’t 
use and 

rarely do 

% Didn’t 
use but 
often do 

% 
Used this 

time 
I offered the class a reward for doing well on the unit. 69 19 12 
I had students do introductory drills on skills or facts. 47 21 33 
I had students discuss the topic among themselves in 
small groups. 11 31 58 

I asked students to make conjectures about what they 
will learn or discover during that unit. 8 27 65 

I raised questions about the unit that I did not know the 
answers to. 27 29 45 

 
A quick glance in the percentage of teachers’ responses for the eight student activities 
listed in Table 9 reveals that teachers use a variety of activities/strategies in the 
classroom. Of those, hands-on lab activities, projects, journal writing, and student 
suggestions in the planning of the classroom activities were rated among the highest. The 
remaining four—teamwork, problems with no obvious solution, writing essays, and 
working individually answering questions—are less favored activities.  
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Table 9. How Often Students Take Part in the Following Activities 

How often do students… 

% 
Never 

% 
Some-
times 

% 
 1-3 

times/ 
month 

%  
1-3 

times/ 
week 

Work individually answering questions in the 
textbook or worksheets? 33 46 16 7 

Do hands-on/laboratory activities? 14 49 24 14 

Work on projects that take a week or more? 10 34 29 23 

Write in a journal? 17 41 25 16 

Suggest or help plan classroom activities? 8 33 30 29 

Work in small groups to come up with a joint 
solution to a problem or task? 

35 38 17 9 

Work on problems for which there is no obvious 
method of solution? 31 45 14 10 

Write an essay in which they are expected to 
explain their thinking or reasoning? 

25 46 19 10 

 
Table 10 shows how often teachers reported using all three strategies in varying 
frequencies.  
 
Table 10. How Often Teachers Try to Accomplish the Following Goals 

 
No significant changes have been found between the pre- and post- mean scores on 
teachers’ uses of constructivist teaching strategy.  As the data in Table 15 and the graphic 
illustrations in Figures 5 and 6 show, teachers’ uses of constructivist teaching strategy 
remained the same in the year three implementation of the NES program among the 2003 
and 2004 teachers. 
 
Technical Skills 
Given the 11 types of technologies listed in Table 11 and graphically illustrated in Figure 
1, teachers reported having the most skill with six: the Internet (www), copying files from 
one location to another, using a digital camera, embedding graphics, preparing a 

How often do you try to … % 
Never 

% 
Some-
times 

Often Very often 
and  

Always 
Elicit students’ ideas and opinions? 0 8 24 32 

Get students to justify and explain their reasoning? 0 3 16 81 

Have students relate what they are working on to 
their own experiences? 1 7 19 74 
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slideshow, and displaying a directory of a disk. The remaining five technologies teachers 
reported being less skilled in were using iPods, editing video, locating and using satellite 
imagery, and using authoring software. 
 
Table 11. Teacher Use of Technology 
I use technology to: No  

lessons 
1-2 

lessons 3-9 lessons 
10+ 

lessons 
Record or calculate students’ grades. 13 7 5 75 
Create handouts for students. 2 4 13 81 
Correspond with parents. 12 16 19 53 
Write lesson plans or related notes. 4 7 10 80 
Download information or pictures from 
Internet. 2 8 16 75 

Use camcorders, digital cameras, or scanners. 19 21 25 35 
Exchange computer files with other teachers. 15 20 24 42 
Post student work on the Internet. 50 20 11 19 
Record attendance. 36 5 5 54 
Use iPods (podcasts, mapping, writing, 
drawing). 88 5 3 4 

 

Display a directory

Copy f iles

Create a new  databas

Embed graphics

Prepare a slide show

Use WWW

Using authoring soft

Use digital cameras

Edit video

Use iPods

Locate satelite imag

Mean

3.53.02.52.01.51.0

 
Figure 1. What Technologies Teachers Use to Assess Student Skills 

 
 
Of the ten activities, 79 to 98 per cent of teachers reported using 8 of 10 technology 
activities at least 1-2 lessons. The two activities teachers reported using less frequently 
are using iPods (12 percent) and posting student work on the Internet (50 percent). 
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A comparison of teacher scores between pre- and post- shows a statistically significant 
decrease in teachers’ technical skills (See Table 15 and Figures 5 and 6). This means 
2003 and 2004 teachers reported less confidence in their technical skills at the end than 
the beginning of their third year in the NES program.  Decrease in technical skills 
between pre- and post- may be due to teachers’ exposure to technology in increasing 
numbers and complexity over the course of three years.  
 
Attitudes toward Technology 
Teachers reported the following comfort level with using technology: Only 2 percent of 
teachers reported that they were not comfortable using technology. Of the 98 percent who 
reported being comfortable, 14 percent said they were somewhat comfortable and 84 
percent said they were either comfortable or very comfortable. In the follow-up 
questions, teachers were asked to report how important technology in their teaching in the 
past academic year was. As Table 12 illustrates, teachers view technology as important. 
Only 8 percent said technology had minor importance, while the rest said technology was 
very important. 
 
Table 12. Value of Technology 

Value of technology Not 
needed 

Some 
value 

Valuable Essential Don’t 
know 

A telephone in your classroom 8 16 39 37 1 
At least six desktop computers in your 
classroom 2 4 42 51 1 

Teacher’s computer station with e-mail 
access 1 2 15 81 0 

Internet access in your classroom 1 1 12 85 1 
A full-page scanner for digitizing photos 
and graphics 6 14 47 32 2 

Digital video camera (camcorder) 4 16 42 37 1 
Encyclopedias or CD-ROM 5 15 34 44 2 
Presentation software (PowerPoint, 
Keynote) 2 7 31 59 2 

Authoring program (Hyperstudio, 
Hypercard, Web Editor) 10 18 39 24 11 

Videoconferencing via computer 7 15 45 31 2 
Laptop computers for students 6 10 41 41 2 
Probeware 14 17 32 19 18 
Handhelds 17 21 35 16 11 
iPods 28 22 25 9 17 

 
Consistent with the teacher responses in the earlier sections of the survey, teachers found 
all of the above named technologies valuable. Interestingly, technologies teachers found 
less valuable were the ones they were inexperienced with, such as iPods, authoring 
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programs, probeware, and handhelds. This means the more teachers know how to use 
technologies, the more they find them useful. Table 13 provides a profile of how teachers 
view technology use in the classroom. 
 
Table 13. Advantages to Using Technology in the Classroom 

 
 

Not true 
% 

True 
% 

Don’t 
know 

% 
Technology is a welcome break from routine learning activities. 2 96 2 
Students help one another more while using technology to do work. 4 93 3 

Students create better-looking products. 1 97 2 
Students take more initiative outside of class time. 6 79 5 
Students’ writing quality is better when they use word processing. 9 84 5 
Students work harder when they use technology. 4 93 3 
Students are more willing to do second drafts. 4 79 6 
Average students communicate like “gifted” ones. 6 77 7 

 
The high percentage of teacher responses to the positive statements about technology is 
contrasted with teacher views about the disadvantages of technology in Table 14.  
 
Table 14. Disadvantages to Using Technology in the Classroom 

 Not 
true 
% 

True 
% 

I don’t 
know 

% 
Technology is too unpredictable—it crashes, software doesn’t work. 24 72 4 

Technology is hard to figure out how to use. 52 45 3 
Many students use technology in order to avoid doing more 
important schoolwork. 50 44 6 

Many students are not careful enough with this expensive 
equipment. 36 61 3 

It is difficult to integrate technology activities into most of my 
regular lesson plans. 59 38 3 

Often too many students need my help at the same time. 27 60 3 
Students often get so wound up, I can’t get them to settle down 
afterward. 64 32 4 

A teacher has to give up too much instructional responsibility to the 
computer software. I feel I’m not really teaching. 68 27 5 

Students can cheat easier—copying work and turning it in as their 
own. 40 55 5 

 
Review the summary data in Table 15 and in figures 5 and 6 to see how teacher attitudes 
toward technology significantly increased between pre- and post-testing for the 2003 
cohort. Teacher responses to this set of questions in the 2004 cohort group showed no 
change. These ratings by both cohorts signify that teachers increasingly (for the 2003 
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cohort) and consistently (for the 2004 cohort) hold positive attitudes toward technology 
and its use in the classroom.  
 
Constructivist Uses of Technology 
Given a list of nine statements representing objectives, such as “student expressing 
themselves in writing” and “communicating electronically,” teachers reported how 
frequently they used these objectives for student computer use. Figures 2 and 3 show how 
an overwhelming majority of teachers reported using computers for independent student 
work most frequently. The next most popular use of technology was for presenting 
information to an audience and finding out about ideas and information.  

Writing

Com electronically

Find out ideas

Analyze information

Present info

Improve comp skills

Work collaboratively

Work independently

Mean

3.53.02.52.01.51.0

 
Figure 2: Frequency of Student Computer Use for the Objectives Listed Vertically Below 

 
 

Simulations

CD-ROM or DVD

Word processing

Pow erPoint

Photshop

Spreadsheets

GPS

Internet

Email

Digital cameras

Hand helds

Probew are

iPods

Mean

3.53.02.52.01.51.0.5

 
Figure 3: Frequency of Student Use in the Activities Listed 

 
Given a list of technology-related student activities, teachers rated how they have their 
students use each of the activities. Of the 13, Internet-related activities were ranked the 
highest followed by word processing, simulations, CD-ROM, and making presentations 
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using software such as PowerPoint®. Using iPods, handhelds, and probeware were the 
lowest three technology-related activities. 
 
As Figure 4 shows, an overwhelming majority of teachers reported being very 
experienced with using laptop and Windows computers. They reported the least expertise 
with iPods and handhelds.  
 

Window s

Macintosh

Handheld

iPod

Laptop

Mean

4.03.53.02.52.01.5

 
Figure 4. Teacher Experience with Technologies 

 
Teacher ratings of the constructivist use of technology construct were lower in the post-
test when compared to pre-test for both the 2003 and 2004 cohort groups. (See details 
provided in Table 15 and Figures 5 and 6.) The decreased ratings may be indicators of 
obstacles teachers experienced when integrating technology during this academic year. 
Although teachers planned to use technology in constructivist ways in the beginning of 
the third year (pre), teachers’ constructivist use of technology may be inhibited by 
technical difficulties, hurdles, lack of support, lack of equipment at the end of the year 
(post), or situations where instruction is narrowly prescribed. 
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Table 15. Summary of t-value, p-value, Standard Deviation, Mean and Mean Difference for the 2003 and 2004 Matched Pairs  
 t- value p-value Standard deviation 

  
Mean 
(pre) 

Mean (post) 
  

Mean Difference 

  
2003 2004 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004 

Constructivist 
Teaching 

Philosophy 
(CTP)  

-1.75 -0.38 0.08 0.7 0.4 0.35 3.23 3.24 3.29 3.25 -0.67 -0.01 

Constructivist 
Teaching 

Strategies 
(CTS) 

0.87 1.53 0.39 0.13 0.6 0.5 2.78 2.76 2.73 2.69 0.05 0.07 

Technical 
Skills 
(TS)  

2.65 5.18 .00** .00** 0.56 0.42 2.87 2.87 2.73 2.66 -0.14 0.21 

Attitudes 
Toward 

Technology 
(ATT) 

-2.91 0.15 .00** 0.88 0.49 0.39 2.85 2.86 2.99 2.86 0.13 0 

Constructivist 
Uses of 

Technology 
(CUT) 

4.7 6.91 .00** .00** 0.75 0.54 2.5 2.42 2.17 2.06 -0.34 0.37 

**p-value is <.01 
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Figure 5. 2003 TLC Paired t-test Findings by Construct 
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Figure 6. 2004 TLC Paired t-test Findings by Construct 
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Conclusion 
 
In conclusion, the TLC survey indicates that teachers’ attitude toward technology was the 
most significant positive change. Teachers remained optimistic about technology despite 
their decreasing level of comfort with constructivist uses of technology.  High level of 
constructivist teaching philosophy among the 2003 teachers point to the conclusion that 
despite teachers’ constructivist compatible beliefs and positive attitudes toward 
technology, teachers’ practices are limited by contextual constraints unique to each 
school context.    
 
Teachers’ constructivist beliefs in and of itself are not enough to change teacher practices 
in constructivist ways. For Cuban (2002), organizational and other contextual factors 
clearly influence what instructional strategies teachers employ and how they use 
computers. Based on the study Cuban conducted on most technologically rich schools, he 
pointed to the following observations about teacher use of technologies: 
·       Abundant availability of hardware and software in schools has not led, as expected, 
to extensive teacher use of technologies for tradition-altering classroom instruction. 
·       Students and teachers use computers and other technologies more at home than at 
school 
·       When a small percentage of computer-using teachers do become serous or 
occasional users, they–contrary to expectations–largely maintain existing classroom 
practices rather than altering customary practices. 
  
The significantly lower level of constructivist uses of technology in the post-test is 
consistent with the data collected in the Team Lead survey and in teacher interviews that 
indicated problems associated with the late arrival of funding and thus late purchase of 
videoconferencing equipment as well as other technical and contextual constraints which 
may have inhibited teacher use of technology.  While these issues are important, the 
greater value that the Explorer School staff and leadership can draw from close review of 
the TLC data is to identify initial and year-to-year self assessments by teachers of their 
technology skills, comfort with technology and constructivist teaching strategies.  In their 
mentoring and managing of school teams, Explorer School staff should work with 
individual school teams to set targeted and specific goals for professional growth in these 
areas.  
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Attachment A 
 

 
 

An Assessment of NASA Explorer Schools and 
Teachers 

Describing Their Best Practices, Teaching 
Philosophies,  

and Uses of Technology 
 
 
 
 
 

NASA Explorer Schools 
 

Teacher Assessment 
Teaching, Learning, and Computing (TLC) 

 
 

 
PART A: YOUR TEACHING PHILOSOPHY 

 
A1. The following paragraphs describe observations of two teachers’ classes. Answer each 

question below by checking the box under the column that best answers that question 
for you.  
 
Teacher A was leading her class 
in an animated way, asking 
questions that the students could 
answer quickly, based on the 
reading they had done the day 
before. After this review Teacher 
A taught the class new material, 
again using simple questions to 
keep students attentive and 
listening to what she said. 

 Teacher B’s class was also having a discussion, 
but many of the questions came from the 
students themselves. Teacher B clarified 
students’ questions and suggested where the 
students could find relevant information. 
Students were interested in answering their own 
questions and agreed to create study groups 
and report back to each other what they found. 

      
 Definitely 

Teacher 
A’s 

Tend 
toward 

Teacher 
A’s 

Can’t 
decide 

Tend 
toward 

Teacher 
B’s 

Definitely 
Teacher 

B’s 

   a. Which type of discussion do 
you think most students 
prefer to have? 
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   b. From which type of class 
discussion do you think 
students gain more 
knowledge? 

     

   c. From which type of class 
discussion do you think 
students gain more useful 
skills? 

     

 
 

A2. Different teachers have described very different teaching philosophies to researchers. 

       
 Strongly 

disagree 
Moderately 

disagree 
Slightly 

disagree 
Slightly 
agree 

Moderately 
agree 

Strongly 
agree 

a. Teachers know a lot more than students; they 

shouldn’t let students muddle around when 

they can just explain the answers directly. 
      

b. A quiet classroom is generally needed for 

effective learning.       

c. Students are not ready for “meaningful” 

learning until they have acquired basic 

reading and math skills. 
      

d. It is better when the teacher—not the 

students—decide what activities are to be 

done. 
      

e. Student projects often result in students’ 
learning all sorts of wrong “knowledge.”       

f. Homework is a good setting for having 
students answer questions posed in their 
textbooks. 

      

g. Students will take more initiative to learn 
when they feel free to move around the room 
during class. 

      

h. Students should help establish criteria on 
which their work will be assessed.       

i. Instruction should be built around problems 
with clear, correct answers, and around ideas 
that most students can grasp quickly. 

      

j. How much students learn depends on how 
much background knowledge they have—that 
is why teaching facts directly is so necessary. 
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For each of the following pairs of statements, check the box that best shows how 
closely your own beliefs are to each of the statements in a given pair. The closer your 
beliefs are to a particular statement, the closer the box you check. Check only one for 
each set. 

 
 
 
 
A3. Indicate how much you disagree or agree with each of the following statements about 

teaching and learning. 
 

      
 
A4. How useful are each of the following kinds of assessments for you in judging how well students are 

learning? 
  

Not 
useful 

 
Slightly 
useful 

 
Moderately 

useful 

 
Very 

useful 

 
Essential 

 
a. Essay tests 

     
b. Open-ended problems 

     
c. Individual and group projects 

     

a. “I mainly see my role as a facilitator. I try to 
provide opportunities and resources for my 
students to discover or construct concepts for 
themselves.” 

     “That’s all nice, but students really won’t learn the 
subject unless you go over the material in a 
structured way. It’s my job to explain, to show 
students how to do the work, and to assign 
specific practice.” 
 

b. “The most important part of instruction is the 
content of the curriculum. That content is the 
community’s judgment about what children 
need to be able to know and do.” 

 

     “The most important part of instruction is that it 
encourages “sense making,” or thinking among 
students. Content is secondary.” 
 

c. “It is useful for students to become familiar 
with many different ideas and skills, even if 
their understanding for now is limited. Later, 
in college perhaps, they will learn these 
things in more detail.” 

 

     “It is better for students to master a few complex 
ideas and skills well and to learn what deep 
understanding is all about, even if the breadth of 
their knowledge is limited until they are older.” 
 

d. “It is critical for students to become interested 
in doing academic work. Interest and effort 
are more important than the particular subject 
matter they are working on.” 

     “While student motivation is certainly useful, it 
should not drive what students study. It is more 
important that students learn the history, science, 
math, and language skills in their textbooks.” 
 

e. “It is a good idea to have all sorts of activities 
going on in the classroom. Some students 
might produce a scene from a play they read. 
Others might create a miniature version of the 
set. It’s hard to get the logistics right, but the 
successes are so much more important than 
the failures.” 

     “It’s more practical to give the whole class the 
same assignment, one that has clear directions, 
and one that can be done in short intervals that 
match students’ attention spans and the daily 
class schedule.” 
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d. Student presentations/performances      
 
 
 
A5. Teachers know that different 

approaches sometimes work 
for different types of students 
and that a mix of approaches 
is often the best. Between the 
two basic approaches shown, 
what mix of lesson time do 
you think is best for each of 
these types of students?  

 
 
Giving students 
background factual 
knowledge and directly 
teaching concepts. 

 
 

Using active learning 
approaches, such as 
student discussions, 
projects, and 
presentations. 

 
 
 90% 70% 50-50 70% 90% 

   a. For fifth grade students learning 
geography?      

   b. For 11th grade students in a 
college prep science class?      

   c. For eighth grade students who 
are not doing much work but 
enough to “get by”? 

     

   d. For an enthusiastic learner in 
one of your classes?      

   e. For a slow learning and 
unmotivated student whom you 
teach? 
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Attachment B 
 

 
 

An Assessment of NASA Explorer Schools and 
Teachers 

Describing Their Best Practices, Teaching 
Philosophies,  

and Uses of Technology 
 
 
 
 
 

NASA Explorer Schools 
 

Teacher Assessment 
Teaching, Learning, and Computing (TLC) 

 
 

 
 
 
 

Part B: Your teaching practice in one class 
 
B1. In which of your classes (i.e., specific period of your teaching day) are you most 

satisfied with your teaching—where you accomplish your teaching goals most often? 
If you teach a single, self-contained class all day, write “self-contained.” If your 
teaching assignment changes frequently, use your current responsibilities.  

 
Write the specific title or subject of the class (e.g., Algebra II; Reading-Lang. Arts). 
 
 
 
In this class: 

What are the students’ grade levels? _____ 
How many students are enrolled? _____ 
How many students are LEP (limited English proficient)? _____ 

 How many students are mainstreamed special education students? _____ 
How many hours per week do you teach this class? _____ 
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Refer to this one class when answering the remaining questions in this section. If this is a 
self-contained class, answer the next two questions about the subject with which you 
usually start the day. 
  

B2. How would you characterize the number of topics (i.e., themes, units, or chapters in a 
textbook) that you cover in this class? Would you say it was…    
 

1. A very large number?  
2. A large number, but covered in some depth?  
3. A moderate number covered in depth?  
4. A small number covered in great depth?  
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B3. When you introduced the current unit in this class, which of the following approaches 

did you use during the first two or three lessons? If you haven’t completed lesson 
three, answer about the previous unit you completed.  

   
 Didn’t use 

and rarely 
do 

Didn’t use 
but often 

do 

Used 
this time 

a. I offered the class a reward for doing well on the unit.    
b. I had students do introductory drills on skills or facts.    
c. I had students discuss the topic among themselves in 

small groups.    

d. I asked students to make conjectures about what they 
will learn or discover during that unit.    

e. I raised questions about the unit that I did not know the 
answers to.    

 
 

B4. About how often do students in this class take part in the following types of activities? 
 
 Never Sometimes 1-3 times per 

month 
1-3 times 
per week 

Almost 
every 
day 

a. Work individually answering questions in the 

textbook or worksheets.      

b. Do hands-on/laboratory activities. 
     

c. Work on projects that take a week or more. 
     

d. Write in a journal. 
     

e. Suggest or help plan classroom activities.      
f. Work in small groups to come up with a joint solution 

or approach to a problem or task.      

g. Work on problems for which there is no obvious 
method of solution.      

h. Write an essay in which they are expected to explain 
their thinking or reasoning at some length.      

 
 

B5. When you ask students questions in this class, how often are you trying to accomplish the following goals? 
 
 Never Sometimes Often Very often Always 

a. Elicit students’ ideas and opinions. 
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b. Get students to justify and explain their reasoning. 
     

c. Have students relate what they are working on to their 
own experiences.      

 
 

B6. How often do you give the following kinds of 
assignments to this class? 
 

Never Sometimes 1-3 times per 
month 

1-3 times 
per week 

Almost 
every 
day 

a. Students hold a debate and argue for a particular 
point of view that may not be their own.      

b. Students have to design their own problems to solve.      
c. Students decide on their own procedures for solving a 

complex problem and then discuss among themselves 
their different procedures and results. 

     

d. Students write an essay or hold a serious discussion 
assessing their own work on a paper or project—what 
they did well, how they could have improved it, etc. 

     

e. Assignments where students have to represent the 
same idea or relationship in more than one way—e.g., 
in math, by a table and a graph; in English, by a poem 
and an essay. 

     

f. Students make a product that will be used by someone 
else.      

g. Students demonstrate their work to an audience 
including people other than from the school or their 
family. 

     

h. Tasks where there is no indisputably correct answer—
where truth is complex and perhaps impossible to 
know. 
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Attachment C 
 

 
 

An Assessment of NASA Explorer Schools and 
Teachers 

Describing Their Best Practices, Teaching 
Philosophies,  

and Uses of Technology 
 
 
 
 
 

NASA Explorer Schools 
 

Teacher Assessment 
Teaching, Learning, and Computing (TLC) 

 
 

 
 
 
 
 
 

 

Part C: your use of TECHNOLOGY  
In this section answer in reference to the same class as in the previous section. 

 
C1. How much experience have you had with each of the following technologies?  

 
 None A little Moderate 

amount 
Very 

experienced 
Expert 
level 

a. Windows/DOS PC (IBM style) 
     

b. Macintosh or Power Macintosh 
     

c. Handheld 
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d. iPod 
     

e. Laptop 
     

 
1.    None  
2.   1-5 times  
3.   6-10 times  
4.   11-20 times  
5.   21-40 (weekly)  

C2. On how many days a year does a 
typical student in this particular 
class use a computer while you 
are teaching their class? Check 
one choice. 
 6.   41+ (twice/week)   

 
1.   One student  
2.   In pairs (2)  
3.   In groups of 3-4  

C3. Typically, how many students 
operate any one computer at one 
time during this class? Check the 
most common arrangement, or 
check two if two are equally 
common. 

4.   Other (Please specify)   

 
1.   Classroom  
2.   Computer lab  
3.   Media center  

C4. Where do students use computers 
during this class? Check the most 
common arrangement, or check 
two if two are equally common.  4.   Other (Please specify)   

 
C5. How many computers are available: 
_____ In your classroom? 
_____ In the computer lab? 
_____ In the media center? 
_____ Elsewhere? Where (please describe location/s)?        
 
 

C6. How often do you have the following objectives 
for student computer use? Check all that apply. 
 

Never Sometimes 1-3 times per 
month 

1-3 times 
per week 

Almost 
every 
day 

1.  Students express themselves in writing      

2.  Communicating electronically with other people      

3.  Finding out about ideas and information      

4.  Analyzing information      

5.  Presenting information to an audience      

6.  Improving computer skills      

7.  Learning to work collaboratively      

8.  Learning to work independently      

9.  Other (describe): 
____________________________________________      
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The remaining questions refer to ANY of the classes that you teach. 
 

C7. In your classes, how often have your students used each of the following? 
 
 No lessons 1-2 

lessons 
3-9 

lessons 
10+ 

lessons 
a. Simulations or exploratory 
environments     
b. Encyclopedias and other references on 

CD-ROM or DVD     

c. Word processing     
d. Software for making presentations 

(e.g., PowerPoint)     

e. Graphics oriented (e.g., Photoshop)     
f. Spreadsheets or database programs 

(creating files or adding data)     

g. Geographic information systems or 
global positioning satellite (GPS) units      

h. Internet     
i. E- mail     
j. Digital cameras     
k. Handheld devices (e.g., palm pilots, 

Blackberry, pc, etc.)     

j.  Probeware     
k. iPods (podcasts, mapping, writing, 

drawing, etc.)     
 
 
C8. How often do you use technology in the following ways in preparing for teaching your 

classes or in other professional activities? 
  
I use technology to: 

No lessons 
1-2 

lessons 
3-9 

lessons 
10+ 

lessons 
a. Record or calculate students’ grades.     
b. Create handouts for students.     
c. Correspond with parents.     
d. Write lesson plans or related notes.     
e. Download information or pictures from 

the Internet for use in lessons.     

f. Use camcorders, digital cameras, or 
scanners to prepare for class.     

g. Exchange computer files with other 
teachers.     

h. Post student work, suggestions for 
resources, or ideas and opinions on 
the Internet. 

    

i. Record attendance.     
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j. iPods (podcasts, mapping, writing, 
drawing, etc.)     

 
 Not at all 

comfortable 
Somewhat 
comfortable 

Comfortable Very 
comfortable 

C9. To what degree do you feel reasonably familiar 

and comfortable with using technology?   

 
 

 
 

 
 

 
 

 
C10. Do you have a computer at your home?  _____Yes _____No 
 
C11. Do you have Internet access at your home? _____Yes _____No 
 
 Did not 

use 
 

Minor 
importance 

Moderately 
important 

Very 
important 

C12. How important was technology 
in your teaching in the past 
academic year? 

 
 

 
 

 
 

 
 

 
C13. We would like you to assess your own current skills related to using technology.  
  
I know how to: No Somewhat Yes 
a. Display the directory of a disk, hard drive, shared server 

space or an external storage device.    

b. Copy files from one location to another.    
c. Create a new database and establish fields and screen 
layouts.    

d. Embed graphics into a word processor document.    
e. Prepare a slide show using presentation software.    
f. Use a World Wide Web search engine.    
g. Develop a multimedia document using authoring software.    
h. Use digital cameras.    
i. Edit video.    
j. Use iPods to create podcasts, etc.    
k. Locate and use satellite imagery.    
 

C14. How valuable do you think the following technology might be for your teaching, 
whether or not you are currently using it? 

  Not 
needed 

Some 
value 

Valuable Essential Don’t 
know 

a. A telephone in your classroom      
b. At least six desktop computers in your 
classroom      
c. Teacher’s computer station with 

electronic e-mail access      
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d. Internet access in your classroom      
e. A full page scanner for digitizing photos 

and graphics      
f. Digital video camera (camcorder)      
g. Encyclopedias and other reference works 

on CD-ROM      
h. Presentation software (PowerPoint, 

Keynote)      
i. Authoring program (Hyperstudio, 

Hypercard, Web Editor)      
j. Videoconferencing via computer      
k. Laptop computers for students      
l. Probeware      
m. Handhelds      
n. iPods      

 
 
 

C15. Which of these are advantages of using technology in teaching? If you haven’t had enough experience with 
technology to have an opinion, check the “don’t know” box.   

 
 Not true, 

not an 
advantage 

Somewhat 
true, a mild 
advantage 

True, a 
modest 

advantage 

True, a 
strong 

advantage 

Don’t 
know 

a. Technology provides a welcome break for students 
from more routine learning activities.      

b. Students help one another more while using 
technology to do work.      

c. Students create better-looking products than they could 
do with just writing and other traditional media.      

d. Students take more initiative outside of class time—
doing extra research or polishing their work.      

e. Students’ writing quality is better when they use word 
processing.      

f. Students work harder at their assignments when they 
use technology.      

g. Students are more willing to do second drafts.      
h. Average students are communicating and producing in 

ways only “gifted” ones did before.      
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C16. Which of these are disadvantages of using technology in teaching?   
 
 Not true,  

not a 
disadvantage 

Somewhat 
true, a mild 

disadvantage 

True, a 
modest 

disadvantage 

True, a 
strong 

disadvantage 

Don’t  
know 

a. Technology is too unpredictable—it “crashes,” or 
the software doesn’t work right.      

b. Technology is hard to figure out how to use.      
c. Many students use technology in order to avoid 

doing more important schoolwork.      

d. Many students are not careful enough with this 
expensive equipment.      

e. It is difficult to integrate technology activities into 
most of my regular lesson plans.      

f. Often too many students need my help at the same 
time.      

g. Students often get so wound up, I can’t get them to 
settle down afterward.      

h. A teacher has to give up too much instructional 
responsibility to the computer software. I feel I’m 
not really teaching. 

     

i. Students can cheat easier—copying work and 
turning it in as their own.      

 



 

Appendix E: Team Lead Assessment (2006) 
NASA Explorer Schools (NES) 

 
Introduction 

 
The original team lead assessment was developed by the evaluation team at the Center for 
Educational Technologies® in early winter 2005. This earlier version of the team lead 
assessment was administered to the 2003 and 2004 team leads. The assessment mainly 
focused on team leads’ perception of program implementation in terms of teacher and 
administrator involvement in the program. It lacked questions on students’ interests and 
family involvement. The evaluation team at the center with headquarters and field center 
staff revised the original version to better align the instrument with the program 
measures. The updated version of the team lead assessment now includes specific 
questions on how school teams are implementing the Explorer Schools program, 
involving families, and increasing student interest and knowledge in STEM-G disciplines 
and careers. 
 
The data in this report come from the updated team lead assessment, which was taken by 
143 team leads of the 2003, 2004, and 2005 cohorts. The assessment was administered 
online and made available to team leads April through June 6, 2006. The table below 
displays the number of team leads who completed the assessment by cohort year. 
 
 
 
 
 
 
 
This assessment is composed of 116 close-ended questions and 10 open-ended questions. 
The report organized the findings of the assessment into seven sections: (1) Explorer 
Schools team, (2) Explorer Schools benefits, (3) Explorer Schools implementation plans, 
(4) field center support, (5) use of NASA curriculum, (6) use of NASA-funded events, 
and (7) family involvement. 
 
This report presents the percentages or mean scores of team lead responses for each 
cohort year. All statements in the assessment are on a 5-point Likert scale. A mean score 
of 3 represents an average response. Scores less than 3 represent below average, and 
scores beyond 3 represent above average.  

All team leads N = 143 
2003 n = 44 
2004 n = 49 
2005 n = 50 
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The Explorer Schools Team 
 

Group of Individuals Supporting the NASA Explorer School Team Lead 
 2003 2004 2005 
Other team members? 3.95 4.19 3.97 
Your building principal? 3.51 3.80 3.86 
Science or math teachers not on the team? 3.30 3.27 3.15 
Other teachers not on the team, besides science 
or math? 

3.24 2.93 2.90 

District or central office staff? 2.82 2.89 2.77 
Parents of attending students? 3.31 3.34 2.81 
Community members with children attending 
this school? 

2.87 2.93 2.58 

Local businesses, colleges, clubs, museums, or 
others? 

2.90 2.85 2.59 

State organizations, coalitions, or consortia? 2.48 2.34 2.31 
 
Although team leads across three cohorts (2003, 2004, and 2005) acknowledged that they 
were supported by all nine groups of individuals listed above, the following three are 
supporting the team leads most: other team members, building principal, and 
science/math teachers who are not on the team. Parents of attending students were the 
fourth most supportive. 
 
Explorer Schools Team Collaboration 

 2003 
% 

2004 
% 

2005 
% 

Team members have changed. 84 71 48 
Teams meet once a month. 34 31 50 
Teams meet every other week. 14 12 12 
Teams meet weekly. 23 23 20 
Team leads satisfaction with the program. 83 80 74 

 
As expected the older cohorts had the most team members change. 84% of the 2003 team 
leads reported changes in team members when compared to 71% for the 2004 and 48 for 
the 2005 team leads. 
 
Though all team leads met about once a month, the newest cohort seems to meet more 
often. This indicates that school teams meet more frequently during the start-up year, 
when compared to the teams who are in their second and third year. 
 
All the team leads reported high satisfaction with being in the Explorer Schools program. 
The 2003 team leads (83%) reported little bit more satisfaction with the program 
compared to the team leads of the 2004 (30%). Slightly lower satisfaction (70%) of the 
2005 team leads could be due to recent involvement with the program.  
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Critical Factors for the Explorer Schools team 
 2003 

% 
2004 

% 
2005 

% 
Actions of district office staff 80 91 89 
Actions of building administrator 92 94 98 
Actions of our Explorer Schools team 98 98 86 
Actions of any other school staff  95 96 81 
NASA field center staff assistance 90 96 98 
NASA-provided funding 100 100 100 
Reputation of NASA itself 100 100 100 
NASA-sponsored training 98 100 100 
Community partners 93 98 93 
Other funding  90 84 85 

 
Between 80 percent and 100 percent of all team leads across three cohorts found all the 
factors above critical to the Explorer Schools team. Two factors—NASA-provided 
funding and NASA’s reputation itself—were considered critical by every respondent. 
 
Teams Level of Success  

 2003 
% 

2004 
% 

2005 
% 

Meeting regularly. 90 91 98 
Developing a shared vision in our school. 100 98 93 
Involving our administrative team member. 90 100 98 
Establishing clearly defined roles for each 
team member. 

93 94 95 

Working as a team. 98 98 100 
Using our implementation plan to guide our 
efforts. 

98 98 100 

Using our portfolio to show what we are 
doing. 

72 75 85 

Involving the whole faculty. 90 96 98 
Recognizing, documenting, and sharing 
successes. 

85 98 98 

Creating a climate where teachers mentor 
each other. 

85 89 90 

Promoting teacher knowledge growth in 
STEM-G. 

85 98 91 

Updating our implementation plan. 90 98 78 
Developing student interest in STEM-G 
topics. 

92 100 98 

Developing student application of STEM-G 
knowledge. 

92 98 100 

Helping students develop STEM-G career 
plans. 

88 98 95 

 
Except for “using portfolio to show what we are doing,” the team leads reported high 
success in all the other areas. In addition to using the portfolio, 2005 team leads reported 
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less success with “updating their implementation plan.” Still, the team leads reported 
overall success with all the program areas surveyed. 
 
Team Leads’ Satisfaction with the Explorer Schools Program 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Across all three cohorts team leads expressed satisfaction with all the program 
components. Team lead responses pointed to less satisfaction with only two program 
components: participation of the whole school faculty and development of community 
partnerships. All the cohorts ranked these two lowest.  
 

 2003 2004 2005 
Participation of the whole school faculty 2.65 2.53 2.69 
Use of the strategic plan checklist 2.97 3.10 2.95 
Use of your implementation plan 3.31 3.28 3.13 
Updating the implementation plan 3.30 3.21 2.69 
NASA staff assistance with your implementation plan 3.37 3.63 3.67 
Stability of the NES team 3.27 3.40 3.62 
Involvement of your administrator team member 3.09 3.45 3.83 
Use of NASA products 4.12 4.06 3.74 
Use of videoconferencing 3.31 3.21 2.07 
Family involvement 3.17 3.21 2.81 
NES as a reform program 3.58 3.26 3.09 
NASA staff assistance for integration of NASA 
materials 

3.60 3.95 3.73 

NES team teacher use of technology 3.92 3.82 3.37 
NES team teacher use of inquiry 3.80 3.63 3.41 
NASA staff assistance for using inquiry? 3.46 3.46 3.52 
Your school sustainability plan 3.04 2.59 2.61 
NASA staff assistance in planning for sustainability 3.14 2.67 2.71 
Development of community partnerships 2.58 2.63 2.83 
Alignment of NES with the school's plan 3.58 3.36 3.35 
Use of DLN 3.12 2.97 2.07 
Effect of the NES program on student interest in 
STEMG 

3.72 3.68 3.58 

Effect of the NES program on student application of 
STEM-G 

3.58 3.53 3.34 

Communication with NASA staff 3.85 3.97 3.79 
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Explorer Schools Benefits of the Program 
 

Explorer Schools Benefits 
 2003 

% 
2004 

% 
2005 

% 
Not at all - - 2 
A little - - 6 
Some 13 16 26 
Quite a bit 30 33 44 
A lot 57 51 22 

 
As seen in the numbers above, all team leads (100%) from the 2003 and 2004 teams 
reported that their schools benefited from the program in varying degrees. A high 
percentage (98%) of team leads from the newest cohort of 2005 also confirmed that the 
program benefited their schools. 
 
Team leads were asked to specify the greatest benefits of the program. Among many 
benefits, opportunities for teachers and students were frequently cited. Team leads 
reported that teachers benefited from professional development opportunities such as 
attending workshops and conferences. Students also benefited from the special 
opportunities that became available through NASA. These opportunities were guest 
speakers, astronaut visits, field trips, robotics program, NASA curriculum, and student 
symposium. Among other benefits, team leads counted technology, DLN support, NASA 
funds, NASA resources, and NASA professional development support of aerospace 
education specialists. Through NASA involvement schools benefited from parent and 
community involvement. 
 
Lack or insufficient administrator support and late arrival of funding were the two items 
listed most frequently as unmet needs. Administrator support concerned both the building 
principal and district authorities. Late arrival of funding was given as a reason for a late 
start with the implementation of the Explorer Schools program. Difficulties with 
integrating NASA curriculum or alignment of NASA curriculum with the school 
curriculum were the third on the list as unmet needs. Following were the examples that 
team leads explained why integration of NASA curriculum was difficult to integrate: 
their “tight schedule,” “high stakes testing,” and “time commitment that is needed to 
integrate NASA curriculum,” and “late arrival of funding.” 
 
Further, some team leads cited the following as unmet needs: more curricular and other 
support on student careers, late receipt of opportunities because of poor communication, 
involving and training non-Explorer Schools staff at school, lack of time, and need for 
receiving school-specific support. 
 
In summary, even those who counted the above as unmet needs also acknowledged the 
receipt of materials, resources, and information. However, they called for more 
administrator assistance and curriculum integration/alignment support given the 
materials, resources, and information NASA provides to schools.  
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The Explorer Schools Implementation Plans 
 

Importance of the Implementation Plan to the NES Team  
 2003 

% 
2004 

% 
2005 

% 
Not at all - - 6 
Somewhat 18 32 18 
Important 34 29 32 
Very Important 21 27 34 
Extremely Important 25 12 10 

 
All the team leads from the 2003 and 2004 cohorts confirmed that the implementation 
plan has been important to the Explorer Schools team. An overwhelming majority of the 
team leads (94 percent) from the 2005 cohort agreed on the importance of the 
implementation plan to the team. 
 
The words team leads used most frequently to describe their implementation plan were 
“guide,” “guidelines,” and “guiding map.” They stated that that the implementation plan 
guided them and gave them directions and guidelines in terms of their destinations. Some 
other team leads said that they used the implementation plan as a self-evaluation tool to 
assess their achievements. One frequently cited criticism was late arrival of money that 
stopped them from purchasing technology and other equipment. As succinctly put by this 
team lead, “The plan has served as a guide for us in planning schoolwide events for the 
year and helped each team member stay focused on the goals. I wish that we had been 
told not to put anything in our plan that relied upon the technology money for this first 
year.” 
 
Frequency of Implementation Plan Use  

 2003 
% 

2004 
% 

2005 
% 

Teams used the plans once a month. 41 38 40 
Teams used the plans weekly. 16 8 6 
Teams have not used the plan at all. - 6 6 
Teams updated their plans. 72 43 44 
Teams encountered difficulties while 
implementing the plan. 

88 69 88 

Teams were able to overcome the problems. 57 31 54 
 
Teachers said they used the plans about once a month. Team leads from older cohorts are 
more likely to use the implementation plans weekly (16% for the 2003 team as opposed 
to 6% for the 2005 team). Every 2003 teacher reported using the implementation plan, 
while 6 percent of the 2005 teachers said they have not used it at all.  
 
More team leads (72%) from the 2003 cohort said that their schools had updated their 
implementation plans compared to 43 percent for the 2004 and 44 percent for the 2005 
team. 
 



Appendix E: Team Lead Report 

Center for Educational Technologies® 85 

A majority of team leads (88 percent for 2003 and 2005, 69 percent for 2004) stated that 
they have encountered implementation difficulties. More than half of the 2003 and 2005 
team leads and one third of the 2004 team leads reported overcoming their problems.  
 
In the open ended question team leads explained what their problems were and how they 
overcame the problems. Again, late arrival of funds and lack or insufficient amount of 
money to buy or upgrade the technology equipment were the top difficulties team leads 
cited. Lack of teacher and administrator involvement were the other two frequent 
difficulties. Lack of time was another difficulty, as explained by this teacher “due to 
increasing family involvement, the schedules of staff, parents, and kids’ finding TIME to 
meet.” Technology problems related to getting the videoconferencing equipment work 
was another difficulty.  
 
School teams came up with different strategies in dealing with funding. One team lead 
pushed the technology-related goal to the next year. Others also reported manipulating 
schedules and goals. Others borrowed videoconferencing equipment from a field center 
and relied on fund raising from parents or other sources to run their scheduled events. In 
dealing with administrator problems, team leads said that was solved through a change of 
administration or by bypassing the administrator and working with district officials. 

 
Field Center Support 

 
Types of Support Requested  

 2003 
% 

2004 
% 

2005 
% 

E-mail 98 100 95 
Telephone, fax, or mail 88 91 93 
Curricular support 66 88 80 
Asking field center support 
via videoconference 

33 33 33 

Digital Learning Network 
support 

66 66 40 

 
The most frequent means of support that 2003, 2004, and 2005 team leads requested from 
the field center staff were via e-mail, telephone, fax, and mail. Curricular support was the 
second most frequent support team leads requested from the field center staff. 
Consistently across the cohorts, asking field center support via videoconferencing was 
requested a third of the time. 
 
Discrepancy among the responses of team leads from three cohorts was only in the area 
of Digital Learning Network support. While two-thirds of all 2003 and 2004 teams 
sought DLN support at least once a month, 60 percent of the 2005 school teams had not 
yet requested Digital Learning Network support from the field center staff.  Less number 
of DLN support requested by the 2005 schools is most likely due to late arrival of 
funding.  As stated by many team leads in the open-ended questions, the 2005 school 
teams had to put off purchasing the DLN equipment because they were not able to 
receive the funding until the end of school year. 
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Field Center Support Meeting the Expectations of Team Leads 
 2003 

% 
2004 

% 
2005 

% 
Not at all - 2 - 
Met team expectations 100 98 100 

 
All the 2003 and 2005 team leads reported that NASA field center support met their 
teams’ expectations, and only 2 percent from the 2004 cohort responded that the support 
did not meet their expectations. 
 
Overall in the open ended statements, team leads expressed how gracious they were with 
the help they received from NASA in general. NASA was the word the team leads used 
when referring to the help they received from the headquarters and their designated field 
centers. They said NASA did everything it could to help the school teams. They 
described NASA support as bending over backward to help them in any way it could. 
 
Inadequate number of aerospace education specialists and staff turnover at some field 
centers were two areas team leads wished to see improvement. Team leads said there 
weren’t enough aerospace education specialists to visit schools as many times as schools 
needed. A few others pointed at staff turnover at their designated field center. Difficulty 
in communication as embodied in mixed messages they received from different NASA 
officials in some cases were tied to the changes in staff turnover.  

 
Use of NASA Curriculum 

 
Teacher Use of NASA Curriculum 

 2003 2004 2005 
Science 10.30 7.76 8.16 
History/Geography 4.77 3.96 4.61 
Health/Physical education 1.28 2.37 1.42 
Math 7.48 6.05 5.52 
English/Language arts 6.77 5.46 4.85 
Family science /Home economics 1.037 3.37 2.26 

 
More 2003 team leads reported using NASA curriculum compared to the 2004 and 2005 
leads. Science and math are the two subject areas team leads across cohort used most. 
The results suggest that NASA curriculum usage by teachers increases in each year of the 
Explorer Schools program. 
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Use of NASA Funded Events 
 
Teacher attendance at NASA-funded Events 

 2003 2004 2005 
Regional NES symposium 1.03 1.00 1.12 
NES update session  2.48 2.88 1.40 
Special events (such as Winter’s Story, Reduced 
Gravity) 

.58 1.00 .94 

Regional conference (NASA-funded) 1.40 1.41 .85 
National conference (NASA-funded attendance 
at NSTA, NSTM, NECC, NASSP, etc.) 

3.15 3.31 2.46 

Summer orientation workshop .60 1.04 3.26 
Summer content workshop 1.00 3.63 1.52 
Summer sustainability workshop 3.35 1.04 .06 

 
Of the eight NASA-funded events, attendance at national conferences was reported to be 
attended by the most teachers across the three cohorts. The 2003 and 2004 team leads 
reported that the Explorer Schools update session was the second most frequent NASA-
sponsored activity teachers attended. Expectedly, 2003 teachers attended the 
sustainability workshop since it pertained to them. Conversely, due to teacher attrition, 
fewer 2003 teachers attended the orientation workshop. 
 
Usefulness of NASA-sponsored Events 

 2003 
% 

2004 
% 

2005 
% 

Regional NES symposium 74 55 65 
NES update session  83 84 54 
Special events (such as Winter’s Story, Reduced 
Gravity) 

61 67 38 

Regional conference (NASA-funded) 70 61 50 
National conference (NASA-funded attendance 
at NSTA, NSTM, NECC, NASSP, etc.) 

97 88 85 

Summer orientation workshop 68 50 93 
Summer content workshop 71 98 59 
Summer sustainability workshop 81 48 20 

 
The numbers above reflect the percentages of team leads who found these activities 
useful to themselves, their team, other teachers, or the whole school. Of the eight, NASA-
funded national conferences were most useful, followed by the Explorer Schools update 
session.  
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Family Involvement 
 
Reaching out to Families 

 2003 
% 

2004 
% 

2005 
% 

Has your school offered STEM-G 
activities for families? 

90 82 98 

Have you attended STEM-G activities 
for families? 

78 85 93 

Has the school involved families in their 
children's STEM-G education? 

90 89 98 

Have families made requests or 
suggestions about STEM-G? 

46 68 51 

 
The numbers displayed in the table above reflect the percentage of team leads who 
participated in these events at least one to three times a year. There appears to be no 
significant change in the responses of team leads of different cohorts.  
 
STEM-G Activities Offered Through Schools 

 2003 
% 

2004 
% 

2005 
% 

Activities where they work with their child 82 85 83 
Activities where they work with other adults 62 66 64 
Activities that stimulate conversation between them 
and their child 

92 91 95 

Activities that lead to more family activities and 
conversations at home 

92 87 88 

Activities with science, technology, engineering, and 
mathematics experts 

90 81 76 

Activities with community experts 67 62 58 
Activities with information that is new to them 95 94 88 
Activities that are relevant to families and their 
communities 

79 78 98 

Inquiry activities that let them and their child 
discover ideas 

87 87 91 

Activities where babysitting is provided for younger 
children 

25 22 31 

Evening activities where they share a meal with other 
parents and students 

55 59 48 

 
The numbers in the table above reflect the percentage of team leads who reported that 
their schools offered the above-named family activities at least three to six times a year. 
Accordingly, team leads responses across cohorts are consistent. Team leads regardless 
of the year they began the program reported that their schools offered these activities in 
varying frequencies. The two activities that schools offered the least were “activities 
where babysitting is provided” and “evening activities where they share a meal with other 
parents.” The majority of all teams reported that their schools offered the remaining eight 
activities at least three to six times a year. 
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NASA-related Activities Offered Through the Schools 
 2003 

% 
2004 

% 
2005 

% 
Family nights 87 93 88 
Star parties 45 43 37 
Family tours 54 50 44 
In-class activities 79 84 74 
After-school activities 85 78 58 
Demonstrations 70 77 70 
Activities with local partners such 
as museums, businesses, or clubs 

65 58 51 

 
The team leads of the older cohorts (2003 and 2004) reported that family nights, after-
school activities, and in-class activities were the most frequent NASA-related activities 
their schools offered. The 2005 cohort said that family nights, in-class activities, and 
demonstrations were the most frequent NASA-related activities offered for families. 
 

Conclusion 
 

Changes in team members have occurred across three cohorts. These changes were 
significantly more in the 2003 and 2004 cohorts. Despite these changes team leads 
reported satisfaction with most of the Explorer Schools program components. 
 
All of the team leads from 2003 and 2004 and 98 percent from 2005 said that their 
schools have benefited from being in the Explorer Schools program. The team leads cited 
opportunities for teacher and student development, technology, NASA funds, and 
professional development support. 
 
All of the team leads from the 2003 and 2004 and 94 percent of team leads from 2005 
acknowledged the importance of their NES implementation plan and referring to this plan 
regularly as being a critical factor for successfully guiding the Explorer Schools team. 
Team leads expressed satisfaction with the support they received from their NASA field 
center staff and reported overwhelmingly that this support met their expectations. Science 
and math are the two subjects team leads reported using NASA curriculum the most. 
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Attachment A 
 

Team Lead Survey 
 
We need your help in learning more about the effect of the NASA Explorer Schools program. 
Your responses are confidential. Your name and contact information will be used only for follow-
up questions and will never appear in any report. Thank you! 
 
Name       School        
 
Day phone number: ( )     E-mail        
 
How much support did you get as the NASA Explorer School (NES) team lead at your 
school from: 
 

None A little Some 
Quite 
a bit A lot 

1. Other team members?      
2. Your building principal?      
3. Science or math teachers not on the team?      
4. Other teachers not on the team, besides 

science or math?      

5. District or central office staff?      
6. Parents of attending students?      
7. Community members with children attending 

this school?      

8. Local businesses, colleges, clubs, museums, 
or others?      

9. State organizations, coalitions, or consortia?      
 
10. When did your team attend the NASA summer orientation workshop for Explorer 

Schools? 
 Summer 2003   Summer 2004  Summer 2005   Summer 2006 

 
11. Has the membership on your Explorer School team changed since attending the NASA 

summer orientation workshop?  
 Has remained the same   Has changed ____ # original members     

            remaining 
 
 

If so, how have you recruited new members?  
 

If so, how have you brought them up to speed?  
 

 
12. How often does your Explorer School team usually meet? 
 Weekly  Every other 

week 
 Once a          
month 

 Every other 
month 

 2-3 times/yr 

 
13. How satisfied are your team members with being in the Explorer Schools program? 
 Very 
dissatisfied 

 Somewhat 
dissatisfied 

 Neither 
satisfied nor 
dissatisfied 

 Somewhat 
satisfied 

 Very satisfied 
 

 
Please elaborate on your reasons of your satisfaction or dissatisfaction. 
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14. How much has your school benefited from being a part of the Explorer Schools 

program? 
 Not at all  A little  Some  Quite a bit  A lot 
 
 What are the greatest benefits? 
 

What are the unmet needs? 
 
15. How important has your implementation plan been to your NES team this year? 
 Not at all  Somewhat  Important  Very important  Extremely important 

 
Please explain: 
 

16. How often has your NES team used your NES implementation plan? 
 Weekly  Every 

other week 
 Once a 

month 
 Every 

other month 
 Once a 
semester 

 Have not 
used it 

 
How do you use it? 
 
Have you updated it?         YES   NO 
 

If so, how? 
 

17. Has your NES team encountered any difficulties while implementing your plan?    
        YES   NO 

 
The most difficult problems were: 
 
Were you able to overcome the problems?  YES   NO  
 

If so, how? 
 

If not, what would have helped you overcome them? 
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How satisfied is your NES team with: 

 Not at 
all 

Some-
what 

Satisfied Very Extremely 

18. Participation of the whole school 
faculty?      

19. Use of the strategic plan checklist?      
20. Use of your implementation plan?      
21. Updating the implementation plan?      
22. NASA staff assistance with your 

implementation plan?      

23. Stability of the NES team?      
24. Involvement of your administrator 

team member?      

25. Use of NASA products?      
26. Use of videoconferencing?      
27. Family involvement?      
28. NES as a reform program?      
29. NASA staff assistance for 

integration of NASA materials?      

30. NES team teacher use of 
technology?      

31. NES team teacher use of inquiry?      
32. NASA staff assistance for using 

inquiry?      

33. Your school sustainability plan?      
34. NASA staff assistance in planning 

for sustainability?      

35. Development of community 
partnerships?      

36. Alignment of NES with the school's 
plan?      

37. Use of DLN?      
38. Effect of the NES program on 

student interest in STEM-G?      

39. Effect of the NES program on 
student application of STEM-G?      

40. Communication with NASA staff?      
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In the last year, how often has your team requested field center staff assistance?  
 

 
Weekly Every 

other 
week 

Once a 
month 

Once a 
semester 

Not yet 

41. Via e-mail.      
42. Via telephone, fax, or mail.      
43. From the field center staff via 

videoconference.      

44. From the field center staff in 
person at your school.      

45. From the field center staff through 
a meeting at the NASA field center.      

46. From the field center staff by 
meeting at a conference.      

47. By requesting the involvement of 
field center staff in a NES team 
meeting. 

     

48. By requesting curricular support.      
49. By requesting DLN support.      
 
50. To what extent did the support your school received from NASA meet your team's 

expectations? 
 Did not meet 
any 

 Did not 
meet most 

 Met some, 
but not all 

 Met most  Met all 

 
Please explain: 
 
 

51. This past year how many teachers at your school used NASA curriculum materials?   
 

How many in each subject area? 
 

__ Science __ History/Geography __ Health/Physical education 
      

__ Math __ English/Lang. Arts __ Family science/Home econ. 
 

This past year how many team members or school staff attended each of the following 
with NASA funding? 
 
52.        Regional NES symposium 
53.        NES update session  
54.        Special events (such as Winter Story, Reduced Gravity) 
55.        Regional conference (NASA-funded) _________________________  (name) 
56.        National conference (NASA-funded attendance at NSTA, NSTM, NECC,  

           NASSP, etc.)   _________________________ (name) 
57.        Summer Orientation Workshop 
58.        Summer Content Workshop 
59.        Summer Sustainability Workshop 
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How useful was each of the following for your NES team implementation plan 
activities? 
 Not at 

all 
useful 

Useful to 
the 

person 
who 

attended 

Useful 
to NES 
team 

Useful to 
other 

teachers 

Useful 
to the 
whole 
school 

 
60. Regional NES symposium      
61. NES update session       
62. Special Events (such as Winter’s 

Story, Reduced Gravity)      

63. Regional Conference (NASA-
funded)      

64. National Conference (NASA-
funded attendance at NSTA, 
NSTM, NECC, NASSP, etc.) 

     

65. Summer Orientation Workshop      
66. Summer Content Workshop      
67. Summer Sustainability Workshop      

 
 
To what extent is each of the following critical to your NES team? 
 
 Not 

at all 
Somewhat 

 
Critical 

 
Very 

critical 
Extremely 

critical 
68. Actions of district office staff      
69. Actions of building administrator      
70. Actions of our Explorer School 

team      

71. Actions of any other school staff       
72. NASA field center staff assistance      
73. NASA-provided funding      
74. Reputation of NASA itself      
75. NASA-sponsored training      
76. Community partners      
77. Other funding 

_____________________      

78. Other 
____________________________      
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Rate your level of success in each of the following areas: 
 

 Not 
at all 

Some- 
what 

Moderately 
successful 

Very 
 

Extremely 

79. Meeting regularly      
80. Developing a shared vision in our school      
81. Involving our administrative team 

member      

82. Establishing clearly defined roles for 
each team member      

83. Working as a team      
84. Using our implementation plan to guide 

our efforts      

85. Using our portfolio to show what we are 
doing      

86. Involving the whole faculty      
87. Recognizing, documenting, and sharing 

successes      

88. Creating a climate where teachers 
mentor each other      

89. Promoting teacher knowledge growth in 
STEM-G      

90. Updating our implementation plan       
91. Developing student interest in STEM-G 

topics      

92. Developing student application of STEM-
G knowledge      

93. Helping students develop STEM-G 
career plans      

 
In the past year, how many times… 

 None 1-3 4-6 7-9 10+ 
94. Has your school offered STEM-G activities for 

families?      

95. Have you attended STEM-G activities for families?      
96. Has the school involved families in their children's 

STEM-G education?      

97. Have families made requests or suggestions about 
STEM-G?      
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How often did your school offer families the following kinds of NASA STEM-G activities? 
 

 Not 
at all 

3-6 
times/yr 

Monthly Weekly Daily 

98. Activities where they work with their child      
99. Activities where they work with other adults      

100. Activities that stimulate conversation between 
them and their child      

101. Activities that lead to more family activities 
and conversations at home      

102. Activities with science, technology, 
engineering, and mathematics experts      

103. Activities with community experts      
104. Activities with information that is new to them      
105. Activities that are relevant to families and their 

communities      

106. Inquiry activities that let them and their child 
discover ideas      

107. Activities where babysitting is provided for 
younger children      

108. Evening activities where they share a meal 
with other parents and students      

109. Other (describe) 
__________________________________      

 
How many times has your school offered the following kinds of NASA-related activities for 
families in the last year? 
 None 1-3 4-6 7-9 10+ 
110. Family nights      
111. Star parties      
112. Family tours      
113. In-class activities      
114. After-school activities      
115. Demonstrations      
116. Activities with local partners such as 

museums, businesses, or clubs      

 
Other comments? 
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Appendix F 
Report on Teacher Needs and Teacher Involvement Assessment  

Amended April 5, 2007 
 

Part I.  
Teacher Needs Assessment (Beginning of Year) 

2003, 2004, and 2005 Cohorts 
 

 
The teacher assessment for NASA Explorer Schools was created by the Center for 
Educational Technologies® evaluation team in fall 2005. The assessment has two parts. 
Part 1 gauges teachers’ involvement in the NASA Explorer Schools program. Part 2 
measures teachers’ perception of family involvement in the program. 
 
Teachers in the 2003, 2004, and 2005 cohorts completed this assessment from late 2005 
through early 2006. The assessment was administered both online and by paper and 
pencil, using Scantron sheets. This report summarizes the findings of teacher responses to 
the online version of this assessment.  A copy of the survey that was used to collect this 
data is attached at the end of this report. 
 
Teacher Involvement in the NASA Explorer Schools Program 
 
Table 1. Have you participated in NASA-sponsored events? 
 2003 (n = 161) 2004 (n = 287) 2005 (n = 409) 
Yes 120 (74%) 174 (61%) 114 (28%) 
No 42 (26%) 113 (39%) 295 (72%) 

 
As Table 1 shows, a higher percentage of teachers from the 2003 cohort reported 
participation in NASA-sponsored activities than the other two cohorts. Having had less 
experience with the Explorer Schools program, 2005 teachers reported the lowest 
participation in NASA-sponsored events. The percentage of teacher involvement for this 
group is likely to increase as their schools advance through their three-year agreement 
with NASA. 
 
Table 2. Does your school reach out to parents/caregivers to encourage them to become 
involved in STEM-G activities? 
 2003 (n = 159) 2004 (n = 287) 2005 (n = 414) 
Yes 133 (84%) 259 (91%) 351 (85%) 
No 26 (16%) 25 (9%) 63 (15%) 

 
Table 2 illustrates that a high percentage of teachers across all three cohorts reported 
encouraging family involvement in STEM-G activities. 
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Table 3. How much would your students’ parents/caregivers be interested in attending 
the following STEM-G family activities offered by the school?  
Table 3 presents the mean scores of teacher responses for the 2003, 2004, and 2005 
schools. 
 

 ’03 ’04 ’05 
Activities where they work with their child. 2.99 3.02 2.87 
Activities where they work with other adults. 2.65 2.63 2.60 
Activities that stimulate conversation between them and their child. 2.88 2.90 2.75 
Activities that lead to more family activities and conversations at home. 2.85 2.79 2.74 
Activities with science, technology, engineering, and mathematics 
experts. 2.73 2.66 2.67 

Activities with community experts. 2.83 2.68 2.73 
Activities with content that is new to them. 2.75 2.67 2.66 
Activities that are relevant to their lives and local area. 3.06 2.94 2.97 
Inquiry activities that let they and their child discover ideas. 2.98 2.82 2.74 
Activities where babysitting is provided for younger children. 3.10 3.05 3.17 
Evening activities where they share a meal with other parents and 
students. 3.10 3.11 3.11 

 
On a scale of 1-4, teachers rated parents’ interest in attending the STEM-G family 
activities offered by the school. The teachers in each cohort reported family interest in all 
of the given activities in the table. Across all cohorts two activities garnered the most 
interest: activities where babysitting is provided for younger children and evening 
activities where they share a meal with other parents and students. Overall, the 2003 
cohort teachers reported slightly more family interest in all the family activities listed 
above than did the other two cohorts. 
 
Table 4. Has your school offered STEM-G activities in the past? 
 2003 (n = 154) 2004 (n = 283) 2005 (n = 410) 
Yes 126 (82%) 239 (85%) 193 (47%) 
No 28 (18%) 44 (16%) 217 (53%) 

 
The 2005 teachers reported significantly fewer STEM-G activities in the past than did the 
other two cohorts as shown in Table 4. This means the 2003 and 2004 cohorts, which 
have had more experience with the Explorer Schools program, involved families in the 
STEM-G activities at their schools more than the newer cohort of 2005 schools. 
 
In addition, teachers were asked how often their schools offered STEM-G activities in the 
past. Teachers’ answers to this question varied. However, the cluster of responses across 
three cohorts suggest that schools offered STEM-G related activities mainly three times 
to once a year. Table 5 represents the numbers and percentages of all teachers across 
three cohorts. 
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Table 5. How often did your school offer STEM-G activities in the past? 
 2003 (n = 129) 2004 (n = 243) 2005 (n = 202) 
Once a year 32 (25%) 45 (19%) 60 (30%) 
Twice a year 46 (36%) 65 (17%) 61 (30%) 
Three times a year 25 (19%) 55 (23%) 27 (13%) 
Four times a year 13 (10%) 44 (18%) 21 (10%) 
Six times a year 5 (4%) 16 (7%) 19 (9%) 
Once a month 8 (6%) 18 (7%) 14 (7%) 

 
 
Table 6. How many STEM-G activities have you personally participated in? 
 2003 (n = 157) 2004 (n = 286) 2005 (n = 400) 
None 21 (13%) 38 (13%) 118 (30%) 
Once a year 27 (17%) 54 (19%) 105 (26%) 
Twice a year 50 (32%) 59 (21%) 76 (19%) 
Three times a year 16 (10%) 53 (19%) 31 (8%) 
Four times a year 13 (8%) 39 (14%) 19 (5%) 
Six times a year 20 (13%) 22 (8%) 32 (8%) 
Once a month 10 (7%) 21 (7%) 19 (5%) 

 
It is encouraging to see in Table 6 that teachers of the older cohorts, 2003 and 2004, 
participated in more family involvement activities than the newest cohort, 2005. This 
means the NES program activities are also encouraging participation of other teachers 
outside of the NES team. 
 
Table 7. How do you think parent/caregiver participation has affected your students in 
the past?  

 ’03 ’04 ’05 
Attends school more often. 2.96 2.84 2.74 
Is involved in more afterschool activities than before 
the Explorer Schools program. 2.90 2.73 2.51 

Is performing better in mathematics. 2.81 2.68 2.44 
Is performing better in science. 3.00 2.89 2.52 
Attitude toward school has improved. 3.07 2.95 2.78 
Is more interested in a career in the field of math, 
science, engineering, technology, or geography. 3.08 2.92 2.63 

 
The numbers in Table 7 show that the longer schools have participated as an Explorer 
School, the more influence the program has on students’ interest, participation, and 
involvement in school activities. It is also encouraging to note that the 2003 teachers 
reported higher rates of student success and attitudes toward STEM-G. 
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Table 8. What do you recommend parents/caregivers do when their child asks 
questions about STEM-G topics? 

 ’03 ’04 ’05 
Think it through with him/her. 3.21 3.19 3.27 
Get him/her to figure it out on their own. 2.45 2.40 2.50 
Tell him/her what you know and understand. 2.97 2.99 3.02 
Look it up for him/her. 1.73 1.84 1.92 
Help him/her look it up. 3.24 3.13 3.19 
Go to the library. 3.07 3.02 3.12 
Go to the Internet. 3.32 3.22 3.21 
Ask the child’s teacher. 2.82 2.84 2.84 

 
Teachers’ responses to the statements about ways in which teachers direct parents when 
children ask them a question are consistent across the three cohorts. Overall, teachers 
advise parents to work together with their child in solving the problem rather than 
advising parents to look up the solution themselves as shown in Table 8.  
 
Table 9. Do you use parent/caregiver/family volunteers in your classroom? 
 2003 (n = 157) 2004 (n = 283) 2005 (n = 406) 
Yes 90 (57%)  130 (46%) 170 (42%) 
No 67 (43%)  153 (54%) 236 (58%) 

 
Table 9 shows that across all cohorts about half the teachers reported using family 
volunteers in their classrooms. The 2003 cohort teachers used more volunteers than the 
teachers of 2004, and the 2004 used more parent volunteers than the 2005 teachers. 
 
Table 10. On a scale of 1-4, teachers were asked to indicate frequency of family 
participation in the following types of classroom activities: 

 ’03 '’04 ’05 

Volunteer in their child’s classes. 2.03 1.91 1.97 
Help out at special events. 2.22 2.02 2.03 
Be a guest speaker. 1.81 1.54 1.51 
Lead activities for students. 1.75 1.55 1.65 
Help with afterschool activities. 1.99 1.89 1.77 
Volunteer in other classes. 1.75 1.64 1.63 
Make contact with other people who can help. 2.14 1.86 1.78 
Collect materials for projects and 
experiments. 2.20 2.06 1.92 

Lead activities for families. 1.73 1.53 1.47 
 
Consistent with teachers’ responses to previous questions related to family involvement, 
the 2003 teachers reported slightly more frequent family involvement in the activities 
listed in Table 10 compared to 2004 and 2005 respondents.  
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Table 11. This past year, how many parents/caregivers helped you and your students? 
 2003 (n = 157) 2004 (n = 283) 2005 (n = 409) 
None 28 (18%) 91 (32%) 159 (39%) 
1-5  86 (55%) 130 (44%) 188 (46%) 
6-15  39 (25%) 47 (17%) 57 (14%) 
16-30  4 (2%) 15 (5%) 5 (5%) 
More than 30 0 0 0 

 
About half of teachers across all three cohorts reported having 1 to 5 parents/ 
caregivers helping during the past year as shown in Table 11. No teacher reported 
receiving help from more than 30 parents/caregivers. 
 
Table 12. How many parent/caregiver helpers did you typically have in one week?  
 2003 (n = 157) 2004 (n = 284) 2005 (n = 404) 
None 77 (49%) 177 (62%) 261 (65%) 
1-5 78 (50%) 97 (34%) 134 (33%) 
6-15 2 (1%) 10 (4%) 8 (2%) 
16-30 0 0 0 
More than 30 0 0 0 

 
Table 12 shows that teachers from the 2003 cohort clearly could rely on help most 
consistently. They received help from 1-5 parents/caregivers 50% of the time. The other 
two cohorts had help from 1-5 parents/caregivers a third of the time  
 
Table 13. How often are the families/caregivers of your students involved with their 
education? 
On a scale of 1 (not at all) to 4 (every week), teachers were asked to respond to the 
questions om Table 13 in the following areas: 

 ’03 ’04 ’05 
Homework. 3.11 3.30 3.08 
Watching science television shows together. 1.98 2.07 1.92 
Talking about current events in science. 2.22 2.11 1.84 
Attending school events like science fairs or family 
nights. 

2.09 2.05 1.94 

Going places that have science or technology, like 
science museums. 

1.83 1.67 1.59 

Buying magazines about science or technology. 1.42 1.46 1.38 
Talking about things you have read about science. 2.13 2.01 1.83 
Asking questions about how things work. 2.39 2.28 2.08 
Trying to figure out how things work. 2.40 2.30 2.09 
Building or fixing things together. 2.17 2.22 2.00 

 
“Homework” was the most consistent and frequent way of involving families in their 
children’s education. Asking questions about how things work and trying to figure out 
how things work were the next two activities. Expectedly, the oldest cohort (2003) 
teachers responded with higher averages to these statements than the 2004 and 2005 
teachers. 
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Teacher Family Involvement in the NASA Explorer Schools Program 
 
Table 14. How many NASA activities have you participated in in the past? 
 2003 (n = 160) 2004 (n = 283) 2005 (n = 414) 
None 0 0 0 
1-5 23 (14%) 35 (12%) 177 (43%) 
6-15 93 (58%) 174 (62%) 219 (53%) 
16-30 31 (19%) 57 (20%) 11 (3%) 
More than 30 13 (8%) 17 (6%) 7 (2%) 

 
Teacher involvement in NASA activities seems to cluster around 6-15 times a year across 
the three cohorts. However, teachers of older cohorts of 2003 and 2004 reported to be 
involved more frequently (16-30 times) than the 2005 teachers as show in Table 14. 
 
Table 15. Did you share what you learned with your colleagues? 
 2003 (n = 145) 2004 (n = 257) 2005 (n = 288) 
None 9 (6%) 17 (7%) 54 (19%) 
Minimal 10 (10%) 32 (13%) 52 (18%) 
Some 42 (29%) 104 (41%) 101 (35%) 
A lot 84 (58%) 104 (41%) 81 (28%) 

 
Teachers’ sharing of what they learned directly relates with the length of their 
involvement with the Explorer Schools program. Table 15 shows that the 2003 teachers 
shared more of what they learned than did the 2004 and 2005 teachers. In the same way, 
2004 teachers shared more than the 2005 teachers. 
 
Table 16. How often do you expect to be involved in NASA activities this year? 
 2003 (n = 152) 2004 (n = 283) 2005 (n = 415) 
None 11 (7%) 17 (6%) 14 (3%) 
1-5 times 89 (56%) 156 (55%) 227 (55%) 
6-15 times 41 (26%) 71 (25 %) 124 (30%) 
16-30 times 11 (7%) 23 (8%) 31 (8%) 
More than 30 times 7 (4%) 16 (6%) 19 (5%) 

 
Most teachers (about 95 percent) across three cohorts expect to be involved in NASA 
activities to some degree as shown in Table 16. 
 
Table 17. Please rate your level of comfort in the following areas. 

 ’03 ’04 ’05 
Science 3.91 3.79 3.58 
Technology 3.81 3.82 3.53 
Engineering 2.59 2.39 2.31 
Mathematics 3.80 3.70 3.57 
Geography 3.71 3.69 3.61 
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On a scale of 1 (not at all) to 5 (very comfortable), Table 17 shows that the 2003 teachers 
consistently reported having more comfort with the listed subjects than their 2004 and 
2005 counterparts did. The same held true for 2004 compared to 2005. 

 
Table 18. Please rate your level of interest in the following areas. 

 ‘03 ‘04 ‘05 
Science 4.39 4.22 4.04 
Technology 4.42 4.33 4.18 
Engineering 3.43 3.15 3.14 
Mathematics 4.00 3.82 3.79 
Geography 3.96 4.05 3.94 

 
On a scale of 1 (not at all) to 5 (very interested) teacher responses to their interest in the 
STEM-G learning listed in Table 18 was consistent with their responses to the question 
on their knowledge in STEM-G; that is, the longer you were in the program, the more 
interest you had in science, technology, and mathematics. However, this increased 
interest trend was not true for student interest in geography.  
 
Table 19. What do you think is the value of each of these areas in contemporary life? 

 ’03 ’04 ’05 
Science 4.74 4.66 4.63 
Technology 4.88 4.85 4.85 
Engineering 4.41 4.41 4.35 
Mathematics 4.75 4.72 4.75 
Geography 4.43 4.45 4.40 

  
Teacher responses to this question in Table 19 did not vary across cohorts. Teachers of all 
three cohorts consistently reported that they find these subjects to be very valuable.  

 
Table 20. To what extent do you agree with the following? 

 ’03 ’04 ’05 
This program will be a valuable 
experience. 4.70 4.60 4.67 

NASA-related materials provided can 
be integrated into my curriculum. 4.54 4.22 4.23 

I expect to apply what I learned from 
this program. 4.59 4.32 4.37 

This program will be inspiring. 4.70 4.46 4.52 
 
Again across three cohorts teachers strongly agreed with the statements listed in Table20. 
It is also encouraging to see a higher percentage of 2003 teachers strongly agreed that the 
program will be inspiring. 
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Table 21. As an educator, please indicate WHAT YOU THINK the program’s impact 
will be? 
 ’03 ’04 ’05 
Integration of career education about science, technology, mathematics, 
and/or geography. 

4.36 4.17 4.18 

The application of science, technology, mathematics, and/or geography 
by students. 

4.31 4.16 4.22 

Instructional technology use for my students. 4.43 4.21 4.24 
Instructional technology use by me. 4.44 4.23 4.22 
Ways to inspire my students. 4.58 4.35 4.39 
Increasing family involvement. 4.17 4.02 4.10 
 
Across six statements in Table 21, teachers from all three groups strongly agreed that the 
program will have an impact on career education, teacher and student use of technology, 
family involvement, application of STEM-G, and inspiring students. Consistent with 
responses in the rest of the survey, slightly higher averages of the 2003 teachers suggest 
that more experience with the program yields more positive effect on teachers, students, 
and families. 
 
Table 22. WHAT DO YOU anticipate you will change as a result of being a NASA 
Explorer School compared to what you did before? 
 ’03 ’04 ’05 
Aligning instructional approaches to reflect national standards/state 
framework. 

4.31 3.32 3.22 

Incorporating inquiry activities in my instruction. 4.43 3.74 3.64 
Integrating more space science into my instruction more than I did in the 
past. 

4.44 3.85 3.69 

Integrating more technology into my instruction more than I did in the 
past. 

4.58 3.82 3.70 

Integrating more geography into my instruction more than I did in the 
past. 

4.17 3.41 3.43 

Incorporating more instructional technology in my instruction. 4.09 3.71 3.66 
Integrating more engineering into my instruction more than I did in the 
past. 

3.59 3.32 3.27 

Incorporating more STEM-G careers in my instruction. 3.98 3.74 3.65 
 
Of the eight statements listed in Table 22, teachers from 2003, 2004, and 2005 agreed 
that the program will have a great impact in aligning instructional approaches with the 
national standards, incorporating inquiry, and integrating more space science, technology, 
engineering, and careers into curriculum. Of the eight statements 2003 teachers provided 
slightly higher averages compared to 2004 and 2005 teachers. Across all three cohorts 
teachers saw the greatest change in the integration of science into curriculum. While 
reporting great change, teachers had the lowest averages in the following statements: 
integration of engineering into curriculum (2003) and aligning instructional approaches 
with the national standards and integration of engineering into curriculum (2004 and 
2005). 
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Table 23. Ethnicity 
 2003 2004 2005 
Asian 2% 2% 2% 
American Indian - - 2% 
Black or African-American 22% 10% 13% 
Native Hawaiian or Islander 2% 1% .3% 
White 74% 86% 83% 

 
Table 24. Gender 
 2003 2004  2005  
Male 24% 20% 25% 
Female 76% 80% 75% 

 
Tables 23 and 24 show the distribution of ethnicity and gender across the three cohorts. 
 
 
Conclusion 

 
This report provides the findings of the teacher assessments for 2003, 2004, and 2005 
schools. Teachers who responded to this assessment included both the NES team 
members and non-NES team members at the NASA Explorer Schools. The responses 
across the three cohorts were consistent in all sections of the assessment. Teachers who 
have had more experience with the NASA Explorer Schools program reported that both 
teachers themselves and student families are more involved in the program activities. 
More specifically, teacher participation in the NASA Explorer School activities 
incrementally increased from the first year to the third. 
 
Parent involvement corresponded to changes in teacher involvement. Teachers of former 
cohorts reported that family involvement in school and STEM-G activities increased both 
in numbers and frequency. 
 
As a result of the NASA Explorer Schools program, schools offer more STEM-G 
activities. Consequently, teachers and families participate in these activities with greater 
frequency as the program matures from year one to year three implementation. 
 

Part II.  
Teacher Involvement Assessment (End of Year) 

2003, 2004, and 2005 Cohorts 
 
The NASA Explorer Schools evaluation team at the Center for Educational 
Technologies® created the teacher involvement assessment in winter 2006. This 
assessment was based on a teacher needs survey that was designed in fall 2005.  
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The teacher involvement survey was created to gauge teachers’ perception of the NASA 
Explorer Schools program implementation among teachers who work at one of the 
NASA Explorer Schools sites but are not a member of the NASA Explorer Schools team. 
Table 25 presents the data collected from 563 NASA Explorer Schools non-team 
teachers. Results are aggregated by cohort year. 
 
Table 25. Data collection from non-team teachers 

All teachers N = 563 
2003 n = 44 
2004 n = 49 
2005 n = 50 

 
This assessment is composed of 73 close-ended questions. The report organized the 
findings of the assessment into six sections: (1) value of the Explorer Schools program, 
(2) impact of the program, (3) teacher STEM-G content knowledge, (4) use of and 
participation in NASA activities, (5) usefulness of NASA-sponsored events, and (6) 
family involvement. 
 
Table 26. Value of the Explorer Schools Program 

 2003 2004 2005 
The Explorer Schools program has been a valuable experience 
for you. 4.51 4.37 4.32 

This program has been inspiring to you. 4.53 4.42 4.40 
You applied what you learned from being a part of the Explorer 
Schools program. 4.42 4.10 4.16 

You integrated NASA-related materials into your curriculum. 4.30 4.00 4.01 
This program has been inspiring to students. 4.47 4.25 4.23 
The Explorer Schools program has been a valuable experience 
for students 4.50 4.38 4.32 

 
Using a 1-5 Likert scale, teachers gauged how much they valued the NASA Explorer 
Schools program. Their responses to these statements varied from “not at all”—a 1—to 
“a lot”—a 5. Table 26 reports mean scores of teacher responses. 
 
Teachers across all three cohorts reported highly positive responses to all the statements 
regarding the value of the program; the only trend was that the more experienced the 
cohort with the program, the more positive the score. Teachers from the 2003 cohort had 
slightly higher mean scores compared to the 2004 and 2005 cohorts, and the 2004 cohort 
outpaced the 2005 group. 
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Table 27. Impact of the Program 
 2003 2004 2005 
STEM-G career education being integrated into the 
curriculum. 3.30 3.28 3.45 

Students being able to apply STEM-G knowledge. 3.98 3.29 3.42 
Instructional technology use for your students. 4.02 3.61 3.41 
Instructional technology use by you. 4.16 3.75 3.56 
Students being inspired to pursue STEM-G 
activities. 3.48 3.40 3.54 

Families becoming more involved in their children's 
education. 3.43 3.38 3.11 

Teacher use of inquiry. 3.95 3.59 3.57 
Student interest in STEM-G topics. 3.54 3.49 3.68 
Student interest in careers in STEM-G. 3.40 3.36 3.51 

 
In the nine statements in Table 27, teachers reported how much impact the NASA 
Explorer Schools program has had on (a) increasing student interest in STEM-G careers 
and activities, (b) increasing student STEM-G knowledge, (c) increasing student 
instructional technology use, (d) increasing teacher instructional technology and inquiry 
use, and (e) increasing family involvement. Teacher responses to the impact of the NASA 
Explorer Schools program in the above areas varied from “Not at All” corresponding to 
1, to “A lot” corresponding to 5. Results in the table above are reported as mean scores 
for each cohort year. 
 
Four statements measured the program’s impact on increasing student interest in STEM-
G careers and activities. In all four statements 2005 cohort teachers reported slightly 
higher averages compared to teachers of the 2003 and 2004 cohorts. This means the 
NASA Explorer Schools program has improved its emphasis on career education, career 
interest, and increasing student interest in STEM-G topics and activities in the third year.  
 
In terms of impacting student application of STEM-G knowledge, the 2003 teachers 
recorded higher averages when compared to the 2004 and 2005 teachers. This means the 
program made the most impact on the students who are in the program longest. The same 
trend was observed with student instructional technology use. Teachers of the 2003 
cohort reported that the program impacted their students’ use of instructional technology 
more so than the 2004 and 2005 teachers reported.  
 
Teachers of the 2003 cohort reported higher averages on the two statements regarding 
increasing teacher use of instructional technology and inquiry.  As observed in the areas 
increasing student technology use and STEM-G content knowledge, teachers of older 
cohorts have done better with the use of instructional technology and inquiry in the 
classroom.  
 
Consistent with the responses of the program impact on teachers and students, family 
involvement is reported to be highest by the 2003 teachers.  
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Table 28. Changes Because of Being a NASA Explorer School 
 2003 2004 2005 
Align instructional approaches to reflect national 
and state standards. 3.65 3.36 3.16 

Incorporate inquiry activities into your instruction. 3.97 3.55 3.46 
Integrate more space science into your instruction. 4.00 3.65 3.60 
Integrate more technology into your instruction. 4.12 3.79 3.38 
Integrate more geography into your instruction. 3.31 3.12 3.02 
Incorporate more technology into instruction. 4.13 3.79 3.34 
Integrate more engineering into instruction. 3.18 2.79 2.75 
Incorporate more STEM-G careers into your 
instruction. 3.35 3.03 3.14 

 
In the eight statements in Table 28, teachers reported the changes they have observed in 
(a) aligning instructional approaches with the national/state standards, (b) incorporating 
inquiry, (c) integrating STEM-G topics, and (d) and integrating STEM-G careers into 
their instruction. In all of those areas, the 2003 teachers reported slightly higher averages 
compared to the 2004 and 2005 teachers. Of the eight statements, the NASA Explorer 
Schools program appears to have the most impact on the integration of science, 
technology, and inquiry into instruction. Integration of geography and engineering are the 
areas where teachers reported least changes.  

 
Table 29. Increasing Teacher STEM-G Content Knowledge 

 2003 2004 2005 
Science 4.16 4.01 4.13 
Educational Technology 3.78 3.62 3.62 
Engineering/Technology Education/Robotics 3.11 2.75 2.73 
Mathematics 3.91 3.93 3.98 
Geography 3.67 3.52 3.73 

 
In the five areas in Table 29, teachers reported their comfort level with teaching these 
subjects. Teachers of the 2003 cohort reported more comfort with science, educational 
technology, and engineering/technology education/robotics than did teachers of the 2004 
and 2005 cohorts. Mathematics and geography were the subject areas in which the 2005 
teachers reported more comfort. Results indicate that the program has increased teachers’ 
content knowledge in all of the above subjects. However, the program has had the most 
impact on increasing teacher content knowledge in science, educational technology, and 
engineering among the teachers from the oldest cohort. Slight increases in the 2005 
teachers’ comfort in math and geography indicate that the program has improved its 
emphasis on math and geography in its third year.  
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Use of and Participation in NASA Activities 
 
Table 30. Use of NASA STEM-G Activities in the Classroom  

 2003 
% 

2004 
% 

2005 
% 

None 5 10 4 
1-5 40 43 35 
6-15 33 24 37 
16-30 14 15 15 
30+ 8 9 9 

 
Between 90 to 95 percent of all teachers in NASA Explorer Schools reported using 
NASA STEM-G activities in their classrooms at least 1 to 5 times during the past year as 
show in Table 30. 
 
Table 31. Participation in NASA Activities 

 2003 
% 

2004 
% 

2005 
% 

Professional development 89 89 95 
Schoolwide events 97 98 99 
Use of NASA materials in your own classroom 97 91 96 
Shared what you learned with your own classroom 94 93 97 
Digital Learning Network events 59 57 44 

 
With the exception of participating in Digital Learning Network events, Table 31 shows 
that the overwhelming majority of teachers in the three cohorts reported that they have 
participated in professional development as well as schoolwide events. Similarly, 
between 94 and 97 percent of teachers across the cohorts reported using NASA materials 
and sharing what they learned with their classrooms. Interestingly, participation in Digital 
Learning Network events averaged about 50 percent across cohorts, regardless of how 
much experience teachers had with the program. 
 
NASA-sponsored Events 
 
This section reports the percentage of teachers who (a) did not attend NASA-sponsored 
events, (b) found these events not useful at all, (c) found these events useful only to 
themselves, (d) found the events useful to other teachers, or (d) found the events useful to 
the whole school.  
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Table 32. Percentage of Teachers Who Did Not Attend These NASA-sponsored Events 
 2003 

% 
2004 

% 
2005 

% 
Regional Explorer Schools symposium 71 79 70 
Explorer Schools update session  48 50 62 
Special events (Winter’s Story, Reduced Gravity) 87 77 89 
Regional conference (NASA-funded) 75 78 83 
National conference (NSTA, NSTM, NECC, NASSP) 48 46 58 
Summer orientation workshop 73 73 27 
Summer content workshop 72 36 73 
Summer sustainability workshop 37 85 91 

 
Table 32 shows that two events—the NASA Explorer Schools update session and 
national conferences—received the highest attendance. About half of teachers reported 
attending these events.  
 
Table 33. Percentage of Teachers Who Found These NASA-sponsored Events Not Useful at All 

 2003 
% 

2004 
% 

2005 
% 

Regional Explorer Schools symposium 0 0 1 
Explorer Schools update session 1 1 1 
Special events (Winter’s Story, Reduced Gravity) 1 0 0 
Regional conference (NASA-funded) 1 10 0 
National conference (NSTA, NSTM, NECC, NASSP) 1 3 1 
Summer orientation workshop 1 2 4 
Summer content workshop 1 3 2 
Summer sustainability workshop 5 1 1 

 
Table 33 indicates that almost exclusively, all teachers across the three cohorts found the 
above events to be useful. The only difference occurred among the 2004 cohort teachers 
who attended the regional conference. Ten percent of them compared to 1 percent of the 
2003 and none of the 2005 teachers found the regional conference not useful at all.  
 
Table 34. Teachers Who Found These NASA-sponsored Events Useful Only to Themselves 

 2003 
% 

2004 
% 

2005 
% 

Regional Explorer Schools symposium 4 3 2 
Explorer Schools update session  11 11 10 
Special events (Winter’s Story, Reduced Gravity) 3 3 1 
Regional conference (NASA-funded) 3 4 3 
National conference (NSTA, NSTM, NECC, NASSP) 6 6 4 
Summer orientation workshop 6 3 9 
Summer content workshop 5 8 4 
Summer sustainability workshop 7 2 1 

 
Around 10 percent of the teachers found the Explorer Schools update session useful only 
to themselves as show in Table 34. No other event received higher than a 9 percent 
average. 
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Table 35. Teachers Who Found These NASA-sponsored Events Useful to Other Teachers 
 2003 

% 
2004 

% 
2005 

% 
Regional Explorer Schools symposium 6 11 8 
Explorer Schools update session  12 23 10 
Special events (Winter’s Story, Reduced Gravity) 4 9 4 
Regional conference (NASA-funded) 10 12 4 
National conference (NSTA, NSTM, NECC, NASSP) 15 21 10 
Summer orientation workshop 7 8 16 
Summer content workshop 7 21 5 
Summer sustainability workshop 12 5 2 

  
In Table 35, more teachers reported that three events—the Explorer Schools update 
session, NASA-funded regional conference, and national conferences—were useful to 
other teachers. 
 
Table 36. Teachers Who Found These NASA-sponsored Events Useful to the Whole School 

 2003 
% 

2004 
% 

2005 
% 

Regional Explorer Schools symposium 18 7 19 
Explorer Schools update session  27 16 17 
Special events (Winter’s Story, Reduced Gravity) 5 11 7 
Regional conference (NASA-funded) 11 5 11 
National conference (NSTA, NSTM, NECC, NASSP) 31 25 28 
Summer orientation workshop 13 16 45 
Summer content workshop 15 34 16 
Summer sustainability workshop 38 8 6 

 
Table 36 shows that attendance at national conferences and the Explorer Schools update 
session were the two events that the most, across the cohorts, found useful to the whole 
school. When comparing the data across different cohorts, differences in teachers’ 
responses occurred in three events: orientation for the 2005 schools, content for the 2004 
schools, and sustainability for the 2003 schools. This means more 2005 teachers found 
the orientation workshop to be useful to the whole school, while more teachers from 2004 
found the content workshop to be useful to the whole school. Because the sustainability 
conference was attended only by the 2003 team, 38 percent of 2003 teachers reported that 
this conference was useful to the whole school.  
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Family Involvement 
Table 37.  How often teachers were involved in the following activities 

 
In the past year, how many times…  

2003 
% 

2004 
% 

2005 
% 

Has your school offered STEM-G activities for 
families? 

83 90 93 

Have you attended STEM-G activities for families? 79 86 93 
Have you assigned work to your students that involved 
families? 

86 79 77 

Have you invited families to your classroom? 89 83 86 
Have you responded to families’ questions about 
STEM-G? 

74 70 83 

Have you provided STEM-G information/resources to 
families? 

77 78 97 

 
The majority of teachers reported they were involved with all of the activities in Table 37 
at least 1 to 3 times during the past year. A higher percentage of family involvement is 
observed among the 2005 teachers in four of the six areas: STEM-G family activities 
offered by school, teacher attendance at family STEM-G activities, responding to 
families’ questions about STEM-G, and providing families information about STEM-G. 
2003 teacher responses were higher in two areas: assigning students work that involved 
families and inviting families to the classroom.  
 
 
Table 38. Effect of Participation in NASA Activities on Their Children 

 2003 
% 

2004 
% 

2005 
% 

Attend school more often. 87 85 86 
More involved in after-school activities than before. 89 89 89 
Performing better in mathematics. 93 93 90 
Performing better in science. 95 94 95 
Improved attitude toward school. 95 94 96 
More interested in a career in STEM-G. 92 92 95 

 
Teacher responses to the family involvement in the NASA activities in Table 38 are 
consistent across cohorts. The majority of teachers reported that family participation in 
NASA activities has affected their children in positive ways in that student attendance, 
interest, and performance in STEM-G improved. 
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Table 39. What Teachers Recommend to Families When a Child Asks Questions About STEM-G 
Topics 

 2003 2004 2005 

Think it through with him/her. 3.57 3.66 3.82 
Get him/her to figure it out on his/her own. 2.94 2.98 2.98 
Tell him/her what you know and understand. 3.38 3.38 3.44 
Look it up for him/her. 2.14 2.21 2.21 
Help him/her look it up. 3.44 3.44 3.58 
Go to the library. 3.30 3.18 3.34 
Go to NASA websites on the Internet. 3.81 3.64 3.83 
Ask the child’s teacher. 3.85 2.96 2.96 
Ask the child to contact a friend. 2.50 2.50 2.54 

 
Teacher responses to the statements in Table 39 varied from “never” to “always.” Only 
two statements—looking it up for the child and asking the child to contact a friend—were 
reported by all teachers to be used the least. 
 
Table 40. Family Involvement in NASA STEM-G Education 

 2003 
% 

2004 
% 

2005 
% 

Homework. 85 87 85 
Watching science television shows together. 79 79 79 
Talking about current events in science. 90 88 90 
Attending school events, like science fairs or family 
nights. 

90 92 95 

Going places with STEM-G, like science museums. 63 65 70 
Buying magazines about science or technology. 69 51 57 
Talking about things they have read about science. 92 88 88 
Asking questions about how things work. 93 92 92 
Trying to figure out how things work. 94 93 92 
Building or fixing things together. 87 86 90 

 
The majority of teachers reported that families are involved in their children’s NASA 
STEM-G education in all the areas above at least 3-6 times a year in Table 40. Going 
places and buying magazines about science and technology were the two areas in which 
fewer teachers reported family involvement. 
 
Teacher Demographics 
 
Tables 41, 42, 43, and 44 offer a view of teacher demographics across grade levels and 
subjects taught. 
 
Table 41. Grade Levels of Teachers 

 2003 
(n) 

2004 
(n) 

2005 
(n) 

First/Second/Third 5 24 13 
Fourth/Fifth/Sixth 56 68 68 
Seventh/Eighth 56 49 42 
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Ninth/Tenth 1 3 5 
Eleventh/Twelfth 1 6 2 
Combination of any of subjects above 35 54 75 

Table 42. Subjects Teachers Teach 
 2003 

(n) 
2004 
(n) 

2005 
(n) 

Social Studies 2 2 1 
Mathematics 11 24 19 
English/Language arts 7 21 11 
Science 45 41 36 
Family science 0 6 0 
Combination of any of subjects above 70 98 116 

 
Table 43. Subjects Teachers Teach 

 2003 
(n) 

2004 
(n) 

2005 
(n) 

Health 6 6 8 
Physical science 19 31 34 
Technology 28 30 25 
Media specialist/Librarian 3 3 3 
Foreign language 2 0 1 
Combination of any of subjects above 31 42 53 

 
Table 44. Subjects Teachers Teach 

 2003 
(n) 

2004 
(n) 

2005 
(n) 

Art 5 8 9 
Music 1 1 1 
Guidance 4 2 1 
Drama 2 2 3 
Other 24 23 31 
Combination of any of subjects above 5 16 18 

 
 
Conclusion 
This report presented the non-Explorer Schools team member teacher involvement in the 
Explorer Schools activities in five sections. The first section involved the value of the 
program. Although all teachers found the program very valuable for them and their 
students, as teachers were involved in the program longer, their ratings of the program 
value increased.  This evidence justifies the three-year duration of the NES program; a 
shorter program would end before the program value peaks. 
 
The second section presented the results of teachers’ perception of the impact of the 
program. The 2005 teacher cohort reports a higher rate of integrating career education 
and increasing student interest in STEM-G careers compared to teachers of 2003 and 
2004. This finding suggests that the program has improved its emphasis on increasing 
student career interest.  
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In all the other areas that involved gauging the program impact on teacher professional 
growth, such as inquiry and instructional technology as well as student learning and 
interest in STEM-G topics, 2003 teachers reported slightly higher averages compared to 
2004 and 2005 teachers. The same trend was observed in the involvement of families. 
This finding provides more evidence that the program benefits teachers and students as it 
matures from one year to the next. 
 
The third section presented the results on increasing teachers’ STEM-G content 
knowledge. Teachers reported high levels of comfort with teaching any of the STEM-G 
subjects. The program seems to have the most impact on increasing teachers’ science, 
educational technology, and engineering knowledge among the teachers of the oldest 
cohort (2003). Slightly higher averages reported by the 2005 cohort in mathematics and 
geography indicate evidence that the program has improved its emphasis on these two 
subjects during its third year of implementation.  
 
Use of NASA products has been reported by the overwhelming majority of teachers. 
Regardless of their cohort year, 90-95 percent of all teachers reported that they used 
NASA products at least 1 to 5 times during the past year. Similarly, a majority of all 
teachers reported participating in NASA activities with the exception of Digital Learning 
Network events. The latter still get participation by half of teachers across three cohorts.  
 
The fifth section of the report addressed teacher participation in NASA-sponsored events. 
The NASA Explorer Schools update session and NASA-funded regional conferences 
were reported to be attended by most teachers. Attendance at these events was 50 percent. 
Again, attendance at these two events was found to be most useful to the whole school. 
Overall, almost all teachers reported that NASA-sponsored events were useful either to 
themselves, to other teachers, or the whole school community. 
 
The final section of the report addressed teachers’ perception of family involvement in 
STEM-G learning events, activities, and topics. A majority of teachers of 2003, 2004, and 
2005 reported that family participation in NASA activities has affected their children in 
positive ways in that student attendance, interest, and performance in STEM-G improved. 
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APPENDIX A 

 
 

 
Dear Teacher: 
We need your help!  As part of being a NASA Explorer School focusing on Science, Math, 
Engineering, Technology and Geography, we need feedback from teachers like you to 
help us all do the best job we can. 
 
In this survey there are two groups of questions: 1) about family involvement at your 
school; 2) about your thoughts on the NASA Explorer Schools program. 
 
Your answers will help us know what you feel works for your school and how to involve 
more parents/caregivers and children during this school year.   

 
Please be as complete as possible.  We promise that no individual will ever be identified.  
So please be completely honest! 

Thank you for your help! 
 
 

STEM+G refers to: Science, Technology, Engineering, Mathematics 
+Geography 

 
GENERAL INFORMATION (please print) 

Name: __________________________ Date: ____________________ 
School: _________________________ District:__________________ 
City: ___________________________ State: ____________________ 
Have you ever participated in other NASA-sponsored events? ___Yes    __ No  
If yes, please list the NASA-sponsored events in which you have participated? 

 
Your Ethnicity Circle the grades you 

teach or administer 
 
Your Gender 

○ Asian 1 5 9  ○ Male 
○ American Indian or Alaska Native 2 6 10  ○ Female 
○ Black or African American 3 7 11  Your Race 
○ Native Hawaiian or Other Pacific Islander 4 8 12  ○ Hispanic or Latino 
○ White Other  ○ Not Hispanic or Latino 

 
 

Teacher Survey 
on Involvement with NASA 

and Family Involvement 
 

Beginning of the School Year Needs Assessment 
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Part 1: Family Involvement 
1. Does your school reach out to parents/caregivers to encourage them to 
become involved in STEM+G activities? 

__ Yes  __ No  

    If yes, how? 
 

 
2. How much would your students’ parents/caregivers be interested in attending the 

following STEM-G family activities offered by the school? Check the 1 box if you are not at all 
interested and the 4 box if you are very interested or somewhere in between to say how you feel. 

 Not at all                      Very 
interested 

Activities where they work with their child     
Activities where they work with other adults     
Activities that stimulate conversation between them and their child     
Activities that lead to more family activities and conversations at home     
Activities with science, technology, engineering, and mathematics experts     
Activities with community experts     
Activities with content that is new to them     
Activities that are relevant to their lives and local area     
Inquiry activities that let them and their child discover ideas     
Activities where babysitting is provided for younger children.     
Evening activities where they share a meal with other parents and students.     
Other (please describe) 

 
 

 
3. Has your school offered STEM+G activities in the past? __ Yes  __ No  

If yes, how often? __ once/year __ twice/year __ three times/year 
 __ four times/year __ six times/year __ once a month 

 
 

4.  How many STEM+G activities have you personally participated in? __ none  
If yes, how often? __ once/year __ twice/year __ three times/year 
 __ four times/year __ six times/year __ once a month 
What kind? __ Family night __ Star party __ Family tours 
 __ In-class activity __ After-school activity __ Demonstrations 
 __ Other (please describe): 

 
 
__ The students __ Letter sent home __ Parent-teacher meeting 
__ Another teacher __ Faculty meeting __ NASA team member 
__ PTO __ Other (please describe): 

How do you find out 
about them? 
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5. How do you think parent/caregiver participation has affected your students in the past? 
Check the 1 box if you are not at all interested and the 4 box if you are very interested or somewhere in 
between to say how you feel. 

 Not                   Very 
at all         Interested 

 1 2 3 4 
Attends school more often     
Is involved in more after-school activities than before the Explorer Schools Program     
Is performing better in mathematics     
Is performing better in science     
Attitude toward school has improved     
Is more interested in a career in the field of math, science, engineering, technology, or geography     
Other (please describe) 
 

 
6.  What STEM+G content do you need to support your students and their 

parents/caregivers?  
Check all that apply. 

7.  What do you recommend parents/caregivers do when their child asks questions about 
STEM+G topics? 

 Never                                      Always                                    
 1 2 3 4 

Think it through with him/her     
Get him/her to figure it out on their own     
Tell him/her what you know and understand     
Look it up for him/her     
Help him/her look it up     
Go to the library     
Go to the Internet     
Ask the child’s teacher     
Other (please describe) 

 

__ Ideas for activities to do together. __ Activities your child can do alone. 
__ Web sites your child can use. __ Web sites with information for you. 
__ Books/magazines/information about careers. __ Books/magazines/information about science. 
__ Books/magazines/information about technology. __ Books/magazines/information about math. 
__ Books/magazines/information about geography. __ Books/magazines/information about engineering. 
__ Local activities and things to do. __ Local places to visit. 
__ Other (please describe): 
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8.  Do you use parent/caregiver/family volunteers in your classroom? __ Yes __ 
No 

If yes, how often? Not at all 3-6 times/year Every Month Every Week  

Volunteer in their child’s classes     
Help out at special events     
Be a guest speaker     
Lead activities for students     
Help with after school activities     
Volunteer in other classes     
Make contact with other people who can help     
Collect materials for projects and experiments     
Lead activities for families     
If other, please describe: 

 
If no, what would you like them to do? Not at all 3-6 times/year Every Month Every Week  
Volunteer in my child’s classes     
Help out at special events     
Be a guest speaker     
Lead activities for students     
Help with after school activities     
Volunteer in other classes     
Make contact with other people who can help     
Collect materials for projects and experiments     
Lead activities for families     
If other, please describe: 
 

 
9.This past year, how many parents/caregivers helped you and your students? Check one.                     

                     __None       __ 1-5        __ 6-15        __ 16-30       __ More than 30 
 

10. How many parent/caregiver helpers did you typically have in one week? Check one.  
                     __None       __ 1-5        __ 6-15        __ 16-30       __ More than 30 
 

11. How often are the families/caregivers of your students involved with their education? 
  Not at 

all 
3-6 

times/yr 
Every 
Month 

Every 
Week 

Homework     
Watching science television shows together     
Talking about current events in science     
Attending school events like science fairs or family nights     
Going places that have science or technology like science museums     
Buying magazines about science or technology     
Talking about things you have read about science     
Asking questions about how things work     
Trying to figure out how things work     
Building or fixing things together     

 
Part 2: Your Involvement in the NASA Explorer Schools Program 

12. How many NASA activities have you participated in in the past? 
__ None __ 1-5 

times/yr __ 6-15 __ 16-30 __ >30 
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   If so, what did you attend?  
   If so, did you share what you learned with your colleagues? __ None  __ 

Minimal __ Some __ A lot 

 
13. How often do you expect to be involved in NASA activities this year? 

__ None __ 1-5 times/yr __ 6-15 __ 16-30 __ >30 
 
If so, what do you expect to be involved with?     

 
14.  Please rate your level of comfort in the following areas. 
 Not at all                                                            Very comfortable 
 1 2 3 4 5 
Science      
Technology      
Engineering      
Mathematics      
Geography      

 
15.  Please rate your level of interest in the following areas. 
 Not at all                                                               Very interested 
 1 2 3 4 5 
Science      
Technology      
Engineering      
Mathematics      
Geography      

 
16. What do you think is the value of each of these areas in contemporary life? 

 Not at all                                                                Very valuable 
 1 2 3 4 5 
Science      
Technology      
Engineering      
Mathematics      
Geography      

 
17. To what extent do you agree with the following? 

 Not at all                                                                   Totally agree 
 1 2 3 4 5 
This program will be a valuable experience.      
NASA-related materials provided can be integrated 
into my curriculum.      
I expect to apply what I learned from this program.      
This program will be inspiring.      

 
18. As an educator, please indicate WHAT YOU THINK the program’s impact will be? 
 Not impact                                                        Very great impact 
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 1 2 3 4 5 
Integration of career education about science, 
technology, mathematics, and/or geography.      
The application of science, technology, mathematics, 
and/or geography by students.      
Instructional technology use for my students.      
Instructional technology use by me.      
Ways to inspire my students.      
Increasing family involvement.      

 
19. WHAT DO YOU anticipate you will change as a result of being a NASA Explorer 

School, compared to what you did before? 
 No                                         Great 

change                                  change 
 1 2 3 4 5 
Aligning instructional approaches to reflect national standards/state framework.      
Incorporating inquiry activities in my instruction.      
Integrating more space science into my instruction more than I did in the past.      
Integrating more technology into my instruction more than I did in the past.      
Integrating more geography into my instruction more than I did in the past.      
Incorporating more instructional technology in my instruction.      
Integrating more engineering into my instruction more than I did in the past.      
Incorporating more STEM-G careers in my instruction.      

 
20. What enablers or opportunities will probably support you in applying the knowledge 

and/or skills you anticipate gaining by participating in this program? Check all that apply. 
 
__ Opportunity to use the skills/knowledge __ Computer and/or technology resources 

__ Sufficient knowledge and understanding __ Systems and processes within the school to support using  
      skills/knowledge 

__ Support or reinforcement from supervisors __ Funding 

__ Support or reinforcement from colleagues __ Alignment between local and/or state standards with NASA  
     content 

__ Other (please describe) 
 

 
21. What barriers, if any, might prevent you from applying the above knowledge and/or 

skills you will gain by participating in the program? Check all that apply. 
 
__ Lack of opportunity to use the skills/knowledge __ Not enough time to integrate the material into the curriculum 

__ Insufficient knowledge and understanding __ Lack of Funding 

__ Lack of support or reinforcement from supervisors __ Systems and processes within the school will not support the  
      use of skills/knowledge 

__ Lack of support or reinforcement from colleagues __ Lack of alignment between local and/or state standards with  
      NASA content 

__ Lack of computer and/or technology resources  

__ Other (please describe)  
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Dear Teacher: 
 
We want to hear about your experience as a teacher in a NASA Explorer School this past year. We asked 
you what you need and liked at the beginning of the school year and now we want to know what you think 
about the program this year. Your answers will help us know what you feel works for your school and how 
to involve more families and children. Please be as complete as possible.  We promise that no individual 
will ever be identified.  So please be completely honest! Thank you for your help! 

 
STEM-G refers to: Science, Technology, Engineering, Mathematics + Geography 

 
Name:      Date:     School:     
 
District:     City:     State:      
 
What grade(s) do you teach? Mark all that apply. 
First/Second/Third Fourth/Fifth/Sixth Seventh/ Eighth Ninth/Tenth Eleventh/ Twelfth 

1 2 3 4 5 
 

Part 1: Your Involvement in the NASA Explorer Schools Program 
 

1. How many NASA STEM-G activities have you used in 
your classroom this year? 

None 1-5 6-15 16-30 30+ 

 1 2 3 4 5 
 

None 1-5 6-15 16-30 30+ How much have you participated in the following NASA 
activities this year? 1 2 3 4 5 
2. Professional development      
3. School-wide events      
4. Use of NASA materials in your own classroom      
5. Shared what you learned with your colleagues      
6. DLN events      

 
Did not 
attend 

Not at 
all 

useful 

Useful 
only to 

me 

Useful 
to other 
teachers 

Useful 
to the 
whole 
school 

If attended using NASA funding, how useful was each 
of the following? 

1 2 3 4 5 
7. Regional NES symposium      
8. NES update session       
9. Special Events (such as Winter’s Story, Reduced 

Gravity) 
     

10. Regional Conference (NASA-funded)      
11. National Conference (NASA-funded attendance at 

NSTA, NSTM, NECC, NASSP, etc.) 
     

12. Summer Orientation Workshop      
13. Summer Content Workshop      
14. Summer Sustainability Workshop      
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Not at 

all 
A little Some Quite 

a bit 
A lot How much do you agree with the following? 

1 2 3 4 5 
15. The NES program has been a valuable experience for 

you.      
16. This program has been inspiring to you.      
17. You applied what you learned from being a part of the 

NES program.      

18. You integrated NASA-related materials into your 
curriculum.      

19. This program has been inspiring to students.      
20. The NES program has been a valuable experience for 

students.      

 
Not at 

all 
A little Some Quite 

a bit 
A lot What do you think the impact of the NES has been this 

year on the following: 
1 2 3 4 5 

21. STEM-G career education being integrated into the 
curriculum.      

22. Students being able to apply STEM-G knowledge.      
23. Instructional technology use for your students.      
24. Instructional technology use by you.      
25. Students being inspired to pursue STEM-G activities.      
26. Families becoming more involved in their children's 

education.      

27. Teacher use of inquiry.      
28. Student interest in STEM-G topics.      
29. Student interest in careers in STEM-G.      
 

Not at 
all 

A little Some Quite 
a bit 

A lot How much have you changed in each of the following 
areas as a result of being in a NASA Explorer School? 

1 2 3 4 5 
30. Align instructional approaches to reflect national state 

standards.      

31. Incorporate inquiry activities in your instruction.      
32. Integrate more space science into your instruction       
33. Integrate more technology into your instruction       
34. Integrate more geography into your instruction       
35. Incorporate more technology into instruction.      
36. Integrate more engineering into instruction       
37. Incorporate more STEM-G careers in my instruction.      
 

Not at 
all 

A little Some Quite 
a bit 

A lot How comfortable are you teaching concepts in the 
following areas? 

1 2 3 4 5 
38. Science      
39. Educational Technology      
40. Engineering/Technology Education/Robotics      
41. Mathematics      
42. Geography      
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Part 2: Family Involvement 
 

None 1-3 4-6 7-9 10+ In the past year, how many times…  
1 2 3 4 5 

43. Has your school offered STEM-G activities for 
families? 

     

44. Have you attended STEM-G activities for families?      
45. Have you assigned work to your students that 

involved families? 
     

46. Have you invited families to your classroom?      
47. Have you responded to families' questions about 

STEM-G? 
     

48. Have you provided STEM-G information/resources to 
families? 

     

 
Not at 

all 
A little Some Quite a 

bit 
A lot How do you think family participation in NASA 

activities has affected your students this year? 
1 2 3 4 5 

49. Attend school more often.      
50. More involved in after-school activities than before.      
51. Performing better in mathematics.      
52. Performing better in science.      
53. Improved attitude toward school.      
54. More interested in a career in STEM-G.      

 
Never Almost 

never 
Some-
times 

Almost 
always 

Always What do you recommend families do when a child 
asks questions about STEM-G topics? 

1 2 3 4 5 
55. Think it through with him/her.      
56. Get him/her to figure it out on his/her own.      
57. Tell him/her what you know and understand.      
58. Look it up for him/her.      
59. Help him/her look it up.      
60. Go to the library.      
61. Go to NASA websites on the Internet.      
62. Ask the child’s teacher.      
63. Ask the child to contact a friend.      

 
Not at 

all 
3-6 

times/yr 
Monthly Weekly Daily How often are the families of your students involved 

in their NASA STEM-G education in the following 
ways? 1 2 3 4 5 
64. Homework.      
65. Watching science television shows together.      
66. Talking about current events in science.      
67. Attending school events like science fairs or family 

nights. 
     

68. Going places with STEM-G like science museums.      
69. Buying magazines about science or technology.      
70. Talking about things they have read about science.      
71. Asking questions about how things work.      
72. Trying to figure out how things work.      
73. Building or fixing things together.      
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74. What subject(s) do you teach? Mark all that apply. 

Social Studies Mathematics English/ 
Language Arts 

Science Family Science 

1 2 3 4 5 
 

75. What subject(s) do you teach? Mark all that apply. 
Health Physical Science Technology Media Specialist/ 

Librarian 
Foreign Language 

1 2 3 4 5 
 

76. What subject(s) do you teach? Mark all that apply. 
Art Music Guidance Drama Other 
1 2 3 4 5 

 
 



 

Appendix G 
NES Administrator Survey of 
2003, 2004, and 2005 Cohorts 

Summer 2006 
 
The NES Administrator survey was created in early spring 2005 by the NES evaluation 
team at the Center for Educational Technologies (CET). The survey was designed to 
gauge administrator involvement in the NES program in the following five areas: 
teaching philosophy, attitudes toward technology, administrators’ concerns and issues 
about the NES program, administrators’ support delivered to the NES team, and external 
support administrators sought on behalf of the NES team.  
 
This survey was created to fill a need in the NES evaluation logic model as to describe 
changes in administrators’ beliefs about teaching, attitudes about technology, concerns, 
issues, and support. The first section—teaching philosophy—section in this survey is 
adapted from the Teaching, Learning, and Computing survey (TLC). Only two of the five 
sections from TLC representing teaching philosophy were selected in the Administrators’ 
survey because the other three were related to teacher classroom practice. Of the two 
sections included in the Administrators’ survey some wording was revised to make it 
relevant to administrators.  
 
The attitudes toward computers section is based on the self-report survey entitled 
Perceptions of Computers and Technology (Hogarty, Lang, & Kromrey, 2003). The 
attitudes section is composed of 23 statements addressing administrators’ general 
attitudes toward using technology in the classroom.   
 
The concerns and issues section is an adaptation of Concerns-Based Adoption Model 
(CBAM) (Hall and Hord, 2001).  The CBAM delineates seven stages of change 
individuals move through as they implement a change.  These states are further grouped 
as internal and external changes. According to this model, internal concerns (awareness, 
informational, personal, and management concerns) are expected to decrease and external 
concerns (consequence, collaboration, and refocusing) increase over time as teachers 
implement a change effort. Built on this model, the concerns and issues section in the 
Administrators survey included statements about administrators’ internal and external 
concerns to describe the extent to which administrator involvement in the NES program 
activities. 
 
The administrator support is gauged in two sections.  “Your support” section is intended 
to describe how much support administrators provide to the NES team to facilitate the 
NES program implementation at their school. “External Support” section measures the 
extent to which administrators sought external support to help the NES team facilitate 
their program implementation.  
 
The Center for Educational Technologies used the Administrator survey first time in 
Summer 2005 and collected data from the 2003, 2004, and 2005 administrators.  A total 
of 118 administrators, 33 from the 2005 cohort, 41 from 2004, and 44 from 2003, 
responded to the first version of this survey.  Findings of the 2005 administration of this 
survey are reported in Brief 4. In early spring 2006 minor revisions are made to the first 



Appendix G: Administrator Survey Report 

Center for Educational Technologies® 111 

version of the survey based on the feedback from the field center and headquarters staff. 
This report presents the results of the revised Administrator survey from the 2003, 2004, 
2005 cohort.  
 
The survey data from administrators were collected late winter through early spring 2006.  
The results below are documented for each cohort year and interpreted within the 
theoretical framework of the NES program in terms of orientation, start up, and 
sustainability phases of the NES model.  
 
The table below displays the mean scores of each construct on a five-point scale. 
Accordingly, of the 134 administrators, 37 were 2003, 48 were 2004, and 47 were from 
the 2005 cohorts. Of the five areas, seeking external support on behalf of the NES team 
was the lowest.  Overall, the administrators from the 2003 cohort reported slightly higher 
mean scores in their attitudes toward technology as well as support they provide to the 
team and seek from external resources on behalf of the NES team.  Higher mean scores 
on the philosophy section across there cohorts indicate that administrators hold 
constructivist compatible beliefs. Finally, administrators concerns and issues regarding 
the demands of the NES program seem to be very high across three cohorts as well.  
 
Table 1: 
Mean scores of survey constructs by cohort 
 2003 

(n = 37) 
2004 

(n = 48) 
2005 

(n = 47) 
Philosophy 3.26 3.29 3.33 

Concerns and Issues 3.41 3.40 3.46 
Attitudes 3.09 2.90 3.16 

Admin Support 3.37 3.19 3.33 
External Support 2.92 2.38 2.42 

 
Below the results of the administrator survey from three cohorts are reported for each of 
the five construct in the following five headings: Administrators ’philosophy, concerns 
and issues, attitudes, providing administrator support, and seeking external support. 
 
 

Administrators’ Philosophy 
 
In the philosophy section, given a scenario of Teacher A and Teacher B, administrators 
were presented with three pairs of philosophical positions to gauge what they think 
students prefer between traditional and constructivist instructional styles in addition to 
what they think how students gain more knowledge and useful skills. As seen in the 
percentages below, an overwhelming majority of the 2005 teachers hold constructivist 
teaching beliefs in all the three areas. 
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Table 1:  
Comparisons Measuring Contrasting Teacher Beliefs 
 Traditional Approach (TA), Middle Point (MP), and Constructivist Approach (CA). 

2003 2004 2005  
% 

TA 
% 

CA 
% 

TA 
% 

CA 
% 

TA 
% 

CA 
They think their students 
prefer  5 95 2 98 - 100 

They think their students gain 
more knowledge 5 95 6 88 - 100 

They think their students gain 
more useful skills 5 92 4 92 - 100 

 
In paired comparisons about constructing beliefs between traditional and constructivist 
approaches, 92 to 100 percent of all administrators across three years reported to hold 
beliefs compatible with constructive approach (CA).  
 
Table 2:   
Teachers Agreement with Contrasting Statements of Teaching 
Traditional Approach (TA), Middle Point (MP), and Constructivist Approach (CA). 
 
 2003 2004 2005 

 % 
TA 

% 
CA 

% 
TA 

% 
CA 

% 
TA 

% 
CA 

Facilitator versus Explainer 
 3 97 13 81 8 90 

Sense-making versus Curriculum 
coverage 24 68 25 67 15 79 

Familiarity versus mastery 
 52 44 51 41 64 36 

Student interest versus textbook 
content 19 76 10 80 6 88 

Multiple projects versus short-
term whole-class assignments 8 79 16 78 - 100 

 
In this next section, teachers were presented with five pairs of contrasting philosophical 
positions.  These contrasting positions were teacher being a facilitator versus explainer, 
content coverage versus encouraging sense making, familiarity versus mastery, 
promoting student interest versus learning content skills, and promoting project-based 
learning with fair amount of latitude for students versus whole class assignments.  
 
Mastery of skills and concepts as opposed to familiarity with different ideas and skills is 
an item compatible with the traditional perspective. About half of the administrators 
across three cohorts reported to support mastery as opposed to familiarity. Covering 
content of curriculum as opposed to sense making is the second traditional item that 15 to 
25 per cent of administrators reported to value. For the remaining of three constructivist 
compatible items—teachers being a facilitator, student interest, and multiple projects—
the administrator agreement was high (76 to 100 per cent). 
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Table 3: 
Percent of Agreement and Disagreement with Opinion Statements about Pedagogy 

2003 
 

2004 
 

2005  

% 
Disag

ree 

% 
Agree 

% 
Disag

ree 

% 
Agree 

% 
Disag

ree 

% 
Agree 

Traditional Pedagogy 
Teachers know a lot more than students; they 
shouldn’t let students muddle around when 
they can just explain the answers. 

13 87 12 88 15 85 

A quiet classroom is generally needed for 
effective learning. 
 

22 78 24 76 12 88 

Students are not ready for “meaningful” 
learning until they have acquired basic 
reading and math skills. 

35 65 30 70 23 77 

It is better when the teacher—not the 
students—decide what activities are to be 
done 

30 70 30 70 25 75 

Student projects often result in students’ 
learning all sorts of wrong “knowledge” 
 

8 92 23 77 10 90 

Homework is a good setting for having 
students answer questions posed in their 
textbooks. 

43 57 43 57 35 65 

Instruction should be built around problems 
with clear, correct answers, and ideas that 
most students can grasp quickly. 

27 73 22 78 37 63 

How much students learn depends on how 
much background knowledge they have. 
Teaching facts directly is so necessary. 

35 65 43 53 25 75 

Constructivist Pedagogy 
Students will take more initiative to learn 
when they feel free to move around the room 
during class. 

70 30 65 35 56 44 

Students should help establish criteria on 
which their work will be assessed. 
 

88 22 94 16 79 21 

 
As seen in Table 3, administrators were substantially more constructivist than traditional. 
Eight of the 10 statements that gauged teachers’ beliefs about good teaching practice 
were presented from the traditional teaching perspective. Of the eight, an overwhelming 
majority of teachers disagreed with the seven statements that represented traditional 
pedagogy. Only one statement “Homework is a good setting for having students answer 
questions posed in their textbooks” was rated to be a good traditional teaching practice by 
half of the teachers.   
 
Administrator response to the two statements that represented the constructivist pedagogy 
was consistent. Majority (70%) agreed that “students help establish criteria on which 
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their work will be assessed” and “students will take more initiative to learn when they 
feel free to move around the room” (88%). 
 

Administrator Attitudes toward Technology 
 
Table 5: Percentage of attitude scores for each item 

2003 2004 2005  

No Yes No Yes No  Yes 
I would like every student in every 

classroom to have access to technology.  - 97 - 96 - 100 

Technology skills are essential to 

students.                                                        - 97 - 98 - 100 

I feel tense when people start talking 

about technology.                                                    89 3 80 14 89 3 

I feel pressure from others to have 

teachers use technology in classroom.                   58 19 60 26 58 19 

I would like all our students to be able to 

use technology more.                                          - 97 2 92 - 97 

Technology is dehumanizing. 
94 - 88 2 94 - 

I avoid technology whenever possible. 
97 3 88 4 97 3 

Technology is just another fad. 
100 - 98 - 100 - 

The use of technology should be confined 

to technology courses.                                           91 6 96 2 92 4 

I like using technology to solve complex 

problems. 6 84 12 80 6 89 

More training would increase my use of 

the technology at work.                         11 83 - 88 11 83 
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The use of technology diminishes my role 

as an administrator.                                                                    97 3 92 2 97 3 

Technology should be incorporated into 

the classroom curriculum.                                 - 100 - 98 - 100 

Technology makes my job easier.                                                                                 
3 90 2 90 3 90 

Technology furthers the gap between 

students along socioeconomic lines. 58 28 38 38 58 28 

Technology skills help me as a 

professional. 3 94 2 98 3 95 

Learning to use technology makes high 

demands on my professional time. 57 20 42 34 57 20 

The use of technology changes my role as 

an administrator. 29 51 20 56 27 53 

I can help others solve technology 

problems. 14 62 16 55 14 62 

The use of technology enhances 

classroom instruction. - 100 2 96 - 100 

Technology is worth the time it takes to 

learn it. - 100 - 98 - 100 

I have observed that students are more 

motivated when they use technology. - 100 2 88 - 100 

Technologies such as handheld devices 

and digital cameras help inquiry learning. - 100 - 88 - 100 

 
The table above presents the percent of administrator agreement and disagreement with 
the statements related to their attitudes toward technology.  Overall, the 2003 and 2005 
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administrators’ attitudes are found extremely positive as observed by their 100 percent 
agreement with many of the statements listed above.  
 
Administrators from the 2004, however, don’t seem to be at ease with technology 
compared to the administrators from 03 and 05. A greater per cent of 04 administrators 
(14 per cent compared to 3) feel tense when people start talking about technology and 
feel pressured from others to have teachers use technology in the classroom (26 per cent 
compared 19). A greater number of 04 administrators also believe that technology 
furthers the gap between students along socioeconomic lines (38 percent from 04 cohort 
compared 28 from 03 and 05), and think that technology makes high demands on their 
professional time (34 per cent compared to 20 from 03 and 05 cohorts).  Finally, less 
number of administrators from the 2004 cohort (55% compared 62 % from 03 and 05) 
reported to help others solve technology problems.   
 

Administrators Concerns and Issues 
 
Table 5: 
Administrators’ Internal Concerns about the NES Program 

 
As seen in the numbers above, administrators’ internal concerns are consistent across 
three cohorts.  About half of all administrators are concerned about the time that takes 
teachers to implement the program.  Majority of administrators (72 to 80%) are 
concerned that the NES program may be overwhelming. And about half of all 
administrators are concerned about the time that takes them to coordinate the program.  
These results indicate the fact that administrators are concerned about the NES program 
implementation efforts throughout the startup, integration, and sustainability years. 
 
 
 
Table 6: 
Administrators’ Current Satisfaction with the NES Program 

2003 2004 2005 Administrators’ Concerns 
 

(%) 
No 

(%) 
Yes 

(%) 
No 

(%) 
Yes 

(%) 
No 

(%) 
Yes 

Concerned about the time that takes 
teachers to implement the program 44 53 46 54 47 53 

Concerned that the NES program may 
be overwhelming 72 28 78 22 80 20 

Concerned about the time that takes 
admins to coordinate the program 50 50 54 46 45 45 

2003 2004 2005  

(%) 
No 

(%) 
Yes 

(%) 
No 

(%) 
Yes 

(%) 
No 

(%) 
Yes 

Satisfied with the emphasis on 
teacher professional growth 6 92 4 94 4 86 

Satisfied with the emphasis on 
student STEM learning 3 89 2 90 0 88 

Satisfied with the emphasis on 
student STEM career interest 6 84 2 92 2 84 

Satisfied with the emphasis on 
family involvement 6 84 4 92 6 86 
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Again as seen above, administrators’ satisfaction in regards to four major components of 
the NES program are consistent across the thee implementation years.  An overwhelming 
majority of administrators are satisfied with the emphasis of the program on teacher 
professional growth, student STEM learning, student STEM career interest, and family 
involvement in all three cohorts. 
 
Table 7: 
Administrators’ Future Projections about the NES Program 

2003 2004 2005  
 (%) 

No 
(mean) 

Yes 
(%) 
No 

(mean) 
Yes 

(%) 
No  

(mean) 
Yes 

The program will increase 
teacher professional growth by 
the end of year 3 

6 86 6 92 4 88 

The program will increase 
student interest in STEM 
careers by the end of year 3 

6 86 2 96 2 84 

The program will increase 
student interest in STEM 
disciplines by end of year 3 

3 90 2 94 0 88 

We will be a better school after 
three years of working with 
NASA 

6 80 4 88 2 84 

Want to have data that show we 
are a better school after three 
years with the NES program 

6 82 8 86 2 85 

 
Administrators’ responses to the above named statements in regards to their future 
projections are consistent across three cohorts. Majority of administrators believe that the 
NES program will increase teacher professional growth, student interest in STEM careers 
and disciplines by the end of year 3 (sustainability).  Overall, they believe that they will 
be a better school after working 3 years with NASA and they also would like to have data 
that show they are a better school after three years with the NES program. 

 
Administrator Support to the NES Team 
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Table 7: 
Support Administrators provided to the NES team at school 

2003 2004 2005  
 (%) 

No 
(mean) 

Yes 
(%) 
No 

(mean) 
Yes 

(%) 
No  

(mean) 
Yes 

I have actively participated in the 
implementation of the team’s strategic plan at 
our school. 

0 3.41 0 3.30 2 3.34 

I have represented the team’s interests and 
concerns to higher levels of administration. 0 3.61 0 3.52 2 3.38 

I have helped implement lasting changes to 
school policies based on the team’s strategic 
plan. 

6 3.16 6 3.10 14 3.00 

I have helped implement lasting 
changes to district policies based on 
the team’s strategic plan. 

14 2.75 12 2.46 29 2.48 

I have actively encouraged 
responsible risk taking on the part of 
teachers and other administrators 
related to implementing the strategic 
plan. 

6 3.13 4 3.28 6 3.34 

I have actively encouraged teachers 
to use NASA educational products in 
their classrooms. 

0 3.66 0 3.38 4 3.61 

I have supported teacher attendance 
to professional development 
conferences and workshops. 

3 3.63 4 3.50 2 3.71 

I have actively been involved with family 
events organized at my school. 0 3.47 0 3.28 2 3.42 

I have provided teacher release time to help 
the NASA Explorer School team members 
implement their strategic plan. 

8 3.44 8 3.18 6 3.36 

 
A quick glance at the table above indicates that administrator involvement with the NES 
activities increases from one year to the next year.  This is a promising finding despite the 
fact that other sources of data repeatedly point to the evidence that there is a great 
administrator turnover in most of the NES schools.   
 
When examining the mean scores based on a 5-point scale, it is also encouraging to see 
administrator involvement with all the above activities beyond 3 point average.  With the 
exception of implementing lasting changes to district policies based on the team’s 
strategic plan, in all the above named situations, administrators across three cohorts 
reported involvement at least monthly. 
 
 
 
 
 
 



Appendix G: Administrator Survey Report 

Center for Educational Technologies® 119 

 
External Support Administrators Sought on Behalf of the NES Team 

 
Table 7: 
External Support Administrators sought on behalf of the NES team at school 

2003 2004 2005  
 (%) 

No 
(mean) 

Yes 
(%) 
No 

(mean) 
Yes 

(%) 
No  

(mean) 
Yes 

I have encouraged the district leaders to 
maintain an interest in our efforts with the 
implementation of the NES program. 

6 3.38 4 3.14 4 3.04 

I have encouraged the superintendent to 
maintain an interest in our efforts with the 
implementation of the NES program. 

14 3.16 10 3.06 10 2.89 

I have encouraged the school board leaders to 
maintain an interest in our efforts with the 
implementation of the NES program. 

19 3.02 12 2.94 14 2.91 

I have encouraged collaboration with other 
schools in the district to share the gains of the 
NASA Explorer Schools program. 

3 3.30 10 2.78 14 2.67 

I have encouraged collaboration with other 
NASA Explorer Schools. 17 3.05 18 2.32 25 2.36 

I have encouraged collaboration with non-
NASA Explorer schools outside of our 
district to share  gains of the NES program. 

20 2.91 36 2.18 37 2.12 

I have encouraged collaboration with 
international schools to share the gains of the 
NASA Explorer Schools program. 

54 2.05 68 1.52 63 1.79 

I have sought additional funding from the 
district to supplement the funds provided by 
the partnership with NASA. 

14 2.97 29 2.42 16 2.73 

I have sought funding from some of the 
businesses in the community. 22 2.83 28 2.30 27 2.24 

I have sought personnel support from some 
of the businesses in the community 31 2.52 30 2.16 30 2.21 

I have sought funding from some of the 
universities in the community. 29 2.51 56 1.86 47 1.87 

I have sought personnel support from 
some of the universities in the 
community. 

28 2.55 40 2.10 32 2.12 

 
In all of the 12 areas listed above, data findings indicate that administrator support 
increases cumulatively each year of the NES implementation. More than two third of the 
administrators of the 2003 team reported to seek external support on behalf of the NES 
team from local and distant sources with the exception of one item encouraging 
“collaboration with international schools.”  Overall three items that involve seeking local 
support from the district leaders, superintendent, and board leaders and two collaboration 
items (encouraging collaboration with the other schools in the district and other distant 
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NES schools) are reported to be at and above 3-point average for the 2003 team. Seeking 
collaboration with non-NES schools and international schools in addition to seeking 
additional funding from local and distant sources are reported to occur less frequently at 
the NES schools.  
 
 

Conclusion 
This report presented the 2006 Administrator survey results from the 2003, 2004, and 
2005 Explorer Schools. The survey was intended to gauge the administrator involvement 
in the program activities in five sections: administrator philosophy, attitudes toward 
computers, concerns and issues about the Explorer Schools program, support 
administrators deliver to the team, and external support administrators seek from outside 
sources on behalf of the team. 
 
The first section involved administrators’ beliefs or philosophies about teaching and 
learning.  Almost the entire population of administrators (95% from 03, 98% from 04, 
and 100% from 05) reported to hold constructivist teaching beliefs. Despite beholding 
constructivist beliefs, about half of the administrators across three cohorts value mastery 
versus familiarity and homework as being a good method for having students answer 
questions in their textbooks.  These findings are consistent with data results obtained 
from the NES teachers and other teachers nationwide as reported by Cuban (2004) in his 
renowned book Over Sold Underused: Computers in the Classroom.  Epistemological 
beliefs in and of themselves cannot be held accountable what goes in the classrooms. 
Administrators and teachers are subject to contextual conditions such as the current 
emphasis on standardized testing.   
 
Administrators’ attitude toward technology is found very positive in all the three cohorts, 
but especially among the administrators of the 2003 and 2005 cohorts. Although 2004 
administrators reported optimism about technology’s use in the classroom, their lower 
level of optimism compared to 2003 and 2005 administrators may seem to be due to their 
lack of knowledge and comfort with technology.  
 
Internal concerns about the time the NES takes to implement is reported by half of the 
administrators across three cohorts. An overwhelming majority of all administrators also 
reported satisfaction and felt optimistic about the impact of the program on their schools 
in the future.   
 
Administrators’ personal support to the NES team is reported to be very high and 
increasing during the three years of the implementation of the program.  Despite the 
known administrator turnover at the NES schools, administrators reported to provide 
personal support increasingly to the NES team from one year to the next. 
 
Administrators reported to seek external support from local district and board leaders and 
collaboration with near district schools and other NES schools. Seeking support and 
collaboration with distant leaders and schools seem to be weaker for all the 
administrators across three cohorts. 
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Administrator Survey  
 

An Assessment of NASA Explorer Schools and Administrators 
Describing Their Best Practices, Teaching Philosophies, and Uses of Technology 

 
Administrator Assessment (End of the Year) 

 
First name                  
Last Name           
School           
Field Center           
Title            
Cohort Year           
 
Gender       Ethnicity 
 Female       Hispanic or Latino  
 Male        Not Hispanic or Latino 
 
Race (Check all that apply.) 
 Asian   
 American Indian or Alaska Native 
 Black or African-American  
 Native Hawaiian or Other Pacific Islander 
 White 

 
PART A: YOUR TEACHING PHILOSOPHY 

 
A1. The following paragraphs describe observations of two teachers’ classes. 

Answer each question below by checking the box under the column that 
best answers that question for you.  
 

Teacher A was leading her class 
in an animated way, asking 
questions that the students could 
answer quickly, based on the 
reading they had done the day 
before. After this review Teacher 
A taught the class new material, 
again using simple questions to 
keep students attentive and 
listening to what she said. 

 Teacher B’s class was also having a discussion, 
but many of the questions came from the 
students themselves. Teacher B clarified 
students’ questions and suggested where the 
students could find relevant information. 
Students were interested in answering their own 
questions and agreed to create study groups 
and report back to each other what they found. 

      
 Definitely 

Teacher 
A’s 

Tend 
toward 

Teacher 
A’s 

Can’t 
decide 

Tend 
toward 

Teacher 
B’s 

Definitely 
Teacher 

B’s 

   a. Which type of discussion do 
you think most students 
prefer to have? 

     

   b. From which type of class 
discussion do you think 
students gain more 
knowledge? 

     

   c. From which type of class 
discussion do you think 
students gain more useful 
skills? 
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A2. Different teachers have described very different teaching philosophies to researchers. For 

each of the following pairs of statements, check the box that best shows how closely your 
own beliefs are to each of the statements in a given pair. The closer your beliefs are to a 
particular statement, the closer the box you check. Check only one for each set. 
 

a. “I mainly see my role as a facilitator. I try to 
provide opportunities and resources for my 
students to discover or construct concepts for 
themselves.” 

     “That’s all nice, but students really won’t learn the 
subject unless you go over the material in a 
structured way. It’s my job to explain, to show 
students how to do the work, and to assign 
specific practice.” 

b. “The most important part of instruction is the 
content of the curriculum. That content is the 
community’s judgment about what children 
need to be able to know and do.” 

     “The most important part of instruction is that it 
encourages “sense making,” or thinking among 
students. Content is secondary.” 
 

c. “It is useful for students to become familiar 
with many different ideas and skills, even if 
their understanding for now is limited. Later, 
in college perhaps, they will learn these 
things in more detail.” 

     “It is better for students to master a few complex 
ideas and skills well and to learn what deep 
understanding is all about, even if the breadth of 
their knowledge is limited until they are older.” 
 

d. “It is critical for students to become interested 
in doing academic work. Interest and effort 
are more important than the particular subject 
matter they are working on.” 

     “While student motivation is certainly useful, it 
should not drive what students study. It is more 
important that students learn the history, science, 
math, and language skills in their textbooks.” 
 

e. “It is a good idea to have all sorts of activities 
going on in the classroom. Some students 
might produce a scene from a play they read. 
Others might create a miniature version of the 
set. It’s hard to get the logistics right, but the 
successes are so much more important than 
the failures.” 

     “It’s more practical to give the whole class the 
same assignment, one that has clear directions, 
and one that can be done in short intervals that 
match students’ attention spans and the daily 
class schedule.” 

 
PART A: YOUR TEACHING PHILOSOPHY 

 
 

A3. Indicate how much you disagree or agree with each of the following statements about teaching and learning. 

 Strongly 
disagree 

Moderately 
disagree 

Slightly 
disagree 

Slightly 
agree 

Moderately 
agree 

Strongly 
agree 

 
1. Teachers know a lot more than 

students; they shouldn’t let students 
muddle around when the teachers can 
just explain the answers directly. 

      

2. A quiet classroom is generally needed 
for effective learning.       

3. Students are not ready for “meaningful” 
learning until they have acquired basic 
reading and math skills. 

      

4. It is better when the teacher—not the 
students—decide what activities are to 
be done. 

      

5. Student projects often result in students’ 
learning all sorts of wrong “knowledge.”       
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6. Homework is a good setting for having 
students answer questions posed in 
their textbooks. 

      

7. Students will take more initiative to learn 
when they feel free to move around the 
room during class. 

      

8. Students should help establish criteria 
on which their work will be assessed.       

9. Instruction should be built around 
problems with clear, correct answers 
and around ideas that most students 
can grasp quickly. 

      

10. How much students learn depends on 
how much background knowledge they 
have—that is why teaching facts directly 
is so necessary. 

      

 

 

Part B: your ATTITUDES ToWARD technology 
 

B1. The following statements address general attitudes toward technology use. Select the answer that best 
reflects your level of agreement. 
 Strongly 

disagree 
Disagree Neutral Agree Strongly 

agree 
 

1. I would like every student in every 
classroom to have access to technology.                               

2. Technology skills are essential to students.                                                             

3. I feel tense when people start talking about 
technology.                                                         

4. I feel pressure from others to have teachers 
use technology in their classroom.                        

5. I would like all our students to be able to use 
technology more.      

6. Technology is dehumanizing.      

7. I avoid technology whenever possible.      

8. Technology is just another fad.      

9. The use of technology should be confined to 
technology courses.                                                

10. I like using technology to solve 
complex problems. 

     

11. More training would increase my 
use of the technology at work.                         

     

12. The use of technology diminishes 
my role as an administrator.                                                                    

     

13. Technology should be incorporated 
into the classroom curriculum.                                 
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14. Technology makes my job easier.                                                                                      

15. Technology furthers the gap 
between students along 
socioeconomic lines. 

     

16. Technology skills help me as a 
professional. 

     

17. Learning to use technology makes 
high demands on my professional 
time. 

     

18. The use of technology changes my 
role as an administrator. 

     

19. I can help others solve technology 
problems.      

20. The use of technology enhances 
classroom instruction.      

21. Technology is worth the time it takes to 
learn it.      

22. I have observed that students are more 
motivated when they use technology.      

23. Technologies such as handheld devices 
and digital cameras help inquiry learning.      

 
PART C: Your Concerns and Issues 

 
C. In the following statements indicate how true each one is about your concerns and issues in the 
implementation of the NASA Explorer Schools partnership at your school.   
 
 Not true Somewhat 

true 
True Very true Don’t 

know 
1. I am concerned about the time it will take for 

teachers to implement the program at my school.      

2. I fear that the NASA Explorer Schools program 
might be overwhelming.      

3. I am concerned about the time it will take me to 
coordinate the NASA Explorer Schools program.       

4. I am satisfied with the emphasis of this 
program on teacher professional growth. 

     

5. I am satisfied with the emphasis of this 
program on student STEM-G learning.      

6. I am satisfied with the emphasis of this 
program on student STEM-G career 
interest. 

     

7. I am satisfied with the emphasis of this 
program on family involvement in student 
learning. 

     

8. I believe this program will increase teacher 
professional growth by the end of year three.      

9. I believe this program will increase student 
interest in STEM-G careers by the end of year 
three. 
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10. I believe this program will increase student 
interest in STEM-G disciplines by the end of year 
three. 

     

11. I believe we will be a better school after the three 
years of working with NASA.      

12. I want to have data that shows we are better 
schools after three years of working with NASA.      

 
PART D: Your Support 

 
D. In the following statements indicate how true each one is for the support you provided this year. 
 
 Not yet 3 or 4 

times/ 
year 

Monthly Every 
other 
week 

Weekly 

1. I actively participated in the implementation of the 
team’s strategic plan at our school.      

2. I represented the team’s interests and concerns 
to higher levels of administration.      

3. I implemented lasting changes to school policies 
based on the team’s strategic plan.      

4. I implemented lasting changes to district 
policies based on the team’s strategic 
plan. 

     

5. I encouraged responsible risk taking on 
the part of teachers and other 
administrators related to implementing 
the strategic plan. 

     

6. I actively encouraged teachers to use 
NASA educational products in their 
classrooms. 

     

7. I supported teacher attendance at 
professional development conferences 
and workshops. 

     

8. I supported family events organized at my school.      

9. I provided teacher release time to help the NASA 
Explorer School team members implement their 
strategic plan. 

     

 
PART E: External Support 

 
E. In the following statements indicate how true each one is for the external support you cultivated this year in 
implementing the NASA Explorer Schools partnership at your school.  
 
 Not yet 3 or 4 

times/ 
year 

Monthly Every 
other 
week 

Weekly 

1.   I encouraged the district leaders to maintain an 
interest in our efforts with the NASA Explorer 
Schools program. 
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2.    I encouraged the superintendent to 
maintain an interest in our efforts with the 
NASA Explorer Schools program. 

     

3.    I encouraged the school board leaders to 
maintain an interest in our efforts with the 
NASA Explorer Schools program. 

     

4.   I collaborated with other schools in the 
district to share the gains of the NASA 
Explorer Schools program. 

     

5. I collaborated with other NASA Explorer 
Schools. 

     

6. I collaborated with non-NASA Explorer 
schools outside of our district to share the 
gains of the NASA Explorer Schools 
program. 

     

7. I collaborated with international schools to 
share the gains of the NASA Explorer 
Schools program. 

     

8. I sought additional funding from the district 
to supplement the funds provided by the 
partnership with NASA. 

     

9. I sought funding from some of the 
businesses in the community. 

     

10. I sought personnel support from some of 
the businesses in the community. 

     

11. I sought funding from some of the 
universities in the community. 

     

12. I sought personnel support from some of 
the universities in the community. 

     

 



 

Appendix H: Family Needs Assessment Report 
2003, 2004, and 2005 Cohorts 

 
Introduction 

 
The family needs assessment was created by the Center for Educational Technologies® 
evaluation team in fall 2005. The assessment has two parts. Part 1 gauges families’ self-
report on their involvement in the school activities. Part 2 measures families’ perception 
of their children’s involvement in school. 
 
This assessment was taken by families of 2003, 2004, and 2005 cohorts in late 2005 and 
early 2006. The assessment was administered both online and by paper and pencil, using 
Scantron sheets. This report summarizes the findings of family responses to the online 
version of this assessment between September 2005 and mid-January 2006.  Appendix A 
provides a copy of the instrument used to collect this data. 

 
Part 1:Your Involvement 

 
Has the school reached out to you before to become involved in Science, Technology, 
Engineering, Math, and Geography activities? 

 
 
 
 

As the table above shows, around half of all families reported that the schools (2003, 
2004, and 2005) reached out to them to become more involved in STEM-G activities. 
Also, the families of former cohorts (2003 and 2004) reported slightly more family 
involvement compared to the families of the newest cohort, 2005. This means the 
Explorer Schools program reaches more families as it matures from one year to the next. 
 
How much would you be interested in attending the following family STEM+G 
activities offered by the school? 

 ’03 ’04 ’05 
Activities where you work with your child. 3.46 3.38 3.30 
Activities where you work with other adults. 2.79 2.86 2.79 
Activities that stimulate conversation between you and your child. 3.60 3.49 3.44 
Activities that lead to more family activities at home. 3.49 3.34 3.26 
Activities that feature experts in science, technology, engineering, 
mathematics, and geography. 

3.33 3.35 3.23 

Activities with community experts. 3.06 3.18 3.13 
Activities with content that is new to you. 3.26 3.42 3.44 
Activities that are relevant to your life and local area. 3.36 3.39 3.39 
Inquiry activities that let you and your child discover ideas. 3.50 3.45 3.40 
Activities where babysitting is provided for your younger children. 2.66 2.98 2.84 
Evening activities where you share a meal with other parents and 
students. 

2.94 3.10 3.05 

 

 2003 (n = 131) 2004 (n = 73) 2005 (n = 50) 
Yes 56% 55% 46% 
No 44% 45% 54% 
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The preceding table displays the mean scores of parents’ responses to each statement. 
Across three cohorts all families reported that they were interested in the activities listed. 
Higher rates of interests were reported in the following items among the families of the 
2003 cohort: activities (1) that stimulate conversation between you and your child, (2) 
where you work with your child, (3) that are relevant to your life and local area, (4) that 
lead to more family activities at home, and (5) inquiry activities that let you and your 
child discover ideas. This means the Explorer Schools program is increasing family 
interest as the program matures from one year to the next. 
 
Have you participated in school STEM+G activities in the past? 

 
 
 
 

As seen in the percentages above, families reported participating in STEM-G activities in 
increasing numbers from one year to the next. 
 
If yes, how often? 

 
 
 
 
 
 
 
 

Families reported being involved in school STEM+G activities frequently, varying from 
once a year to once a month. 
 
How do you think your participation in STEM+G activities has affected your child so 
far? 

 ’03 ’04 ’05 
Attends school more often. 3.03 3.34 2.66 
Is involved in more afterschool activities than before the 
Explorer Schools program. 

2.45 3.35 2.51 

Is performing better in mathematics. 3.05 3.18 2.81 
Is performing better in science. 3.11 3.42 2.85 
Attitude toward school has improved. 3.12 3.39 2.95 
Is more interested in a career in the field of math, science, 
engineering, technology, or geography. 

2.77 3.45 2.66 

 
Across all cohorts families reported that their involvement in STEM+G activities affected 
their children significantly in all the areas. Families of the 2004 cohort reported higher 
ratings of effect in the following areas more so than the families of 2003 and 2005 
cohorts did: involvement in the afterschool activities more than before, performing better 
in math and science, improved attitude toward school, and more interest in a career in the 
field of STEM-G. 
 

 2003 (n = 144) 2004 (n = 71) 2005 (n = 50) 
Yes 44% 41% 38% 
No 56% 59% 62% 

 2003 (n = 60) 2004 (n = 32) 2005 (n = 23) 
Once a year 27% 25% 22% 
Twice a year 25% 38% 30% 
Three times a year 10% 9% 9% 
Four times a year 13% 9% 9% 
Six times a year 13% - 9% 
Once a month 12% 19% 21% 
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How often do you talk with your child’s school about each of the following? 

 
All families responded that they talked regularly to their children about the five topics 
listed above. Across all three families speak most often about their children’s strengths 
and learning preferences.  
 
How comfortable are you with your child’s questions about: 

 ’03 ’04 ’05 

Science topics? 3.10 3.18 3.13 
Technology topics? 2.81 2.98 2.90 
Engineering topics? 2.65 2.64 2.58 
Mathematics topics? 3.24 3.14 3.11 
Geography topics? 2.91 2.82 2.84 
STEM+G careers? 2.57 2.42 2.44 
STEM+G activities to do? 2.70 2.49 2.51 
STEM+G current events? 2.64 2.50 2.56 

 
Families across the three cohorts reported that they were comfortable talking with their 
children about all the topics listed above. Families were a bit more comfortable 
discussing mathematics, science, and technology than the other choices. 
 
What do you do when your child asks questions about STEM+G topics? 

 ’03 ’04 ’05 
Think it through with them. 3.13 2.88 2.93 
Get them to figure it out on their own. 2.39 2.46 2.41 
Tell them what you know and understand. 3.21 3.08 3.02 
Look it up for them. 2.45 2.27 2.26 
Help them look it up. 2.86 2.83 2.89 
Go to the library. 2.21 2.35 2.39 
Go to the Internet. 2.59 2.78 2.82 
Ask the child’s teacher. 2.00 2.41 2.46 
Use science materials in your own home. 2.15 2.27 2.32 

 
Families responded that they will do all of the above solutions in varying frequencies. 
Their most frequent responses to STEM-G questions from their child were the following: 
“tell them what you know and understand,” “think it through with them,” and “help them 
look it up.” 
 

 ’03 ’04 ’05 
Your child’s strengths. 3.18 2.98 3.09 
Learning preferences. 3.01 3.10 3.06 
Where to locate resources. 2.47 2.78 2.61 
How to encourage your child’s interest in STEM+G subjects. 2.62 2.42 2.41 
How to encourage your child in a STEM+G career. 2.52 2.35 2.30 
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How often do you do STEM-G activities with your child? 
 ’03 ’04 ’05 

Doing homework. 3.77 3.54 3.56 
Attending school events together, like science 
fairs or family nights. 

3.56 3.59 3.61 

Watching science television shows together. 3.40 3.40 3.40 
Talking about current events in science. 3.47 3.40 3.42 
Going places that have science or technology, like 
science museums. 

3.42 3.54 3.51 

Talking about things you have read about science. 3.51 3.43 3.40 
Trying to figure out how things work. 3.64 3.50 3.50 
Asking questions about how things work. 3.59 3.54 3.55 
Building or fixing things together. 3.47 3.50 3.55 
Buying magazines about science or technology. 3.38 3.40 3.39 

 
Families in all three cohorts said they participate in all of the above named STEM-G 
activities at least every month. Families said they do five of the activities listed at least 
once a week: “doing homework,” “trying to figure out how things work,” “asking 
questions about how things work,” “building or fixing things together,” and “attending 
school events together, like science fairs and family nights.” 
 
What would help you to be better prepared to help with your child’s STEM+G 
questions? 

 ’03 ’04 ’05 
Family/Caregiver workshops on STEM+G. 2.91 2.86 2.89 
Family nights at school where you do things together. 3.09 3.11 3.16 
Fiction and nonfiction books you should buy. 2.76 2.92 2.98 
Access to computers. 3.21 3.22 3.18 
Information and ideas from school. 3.30 3.35 3.34 
Internet sites. 3.32 3.33 3.35 
Community-based activities. 3.13 3.09 3.13 

 
Although families acknowledged that all seven items listed would help to better prepare 
their children in STEM-G questions, families rated the following five to be more helpful: 
“access to computers,” “family nights at school where you do things together,” 
“community-based activities,” “information and ideas from school” and “Internet sites.” 
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Are you involved in school programs?  
 2003 (n = 77) 2004 (n = 59) 2005 (n = 41) 
Yes 50% 78% 73% 
No 50% 22% 27% 

 
The 2004 cohort reported being involved in school programs more so than the 2003 and 
2005 families. 
 
If yes, how often? 

 ’03 ’04 ’05 
Volunteer in my child’s classes. 1.48 2.20 2.08 
Help out at special events. 1.61 2.30 2.23 
Be a guest speaker. 1.14 1.48 1.53 
Lead activities for students. 1.33 1.81 1.76 
Help with afterschool activities. 1.50 2.01 1.97 
Volunteer in other classes. 1.38 1.78 1.85 
Make contact with other people who can help. 1.78 2.08 2.13 
Collect materials for projects and experiments. 1.88 2.26 2.34 
Lead activities for families. 1.45 1.82 1.85 

 
All three cohorts said they were involved in all the activities listed from 3-6 times a year 
to every month. The 2004 families, compared to those of 2003 and 2005, reported more 
involvement in four activities: “help out at special events,” “help with afterschool 
activities,” “lead activities for students,” and “volunteer in my child’s classes.” 
 
How often do you talk to your child about what he or she is doing in class?  
 2003 (n = 99) 2004 (n = 66) 2005 (n = 52) 
Not at all 1% 2% - 
1-2 times a month 2% 11% 14% 
Every week 20% 9% 10% 
Every day 77% 79% 76% 

 
More than three out of four parents in all three cohorts said they speak daily with their 
children about how they are doing at school. The parents of the 2004 cohort reported a 
slightly higher frequency of daily involvement with their children than did the other two. 
 
If no, what would you like to do? 

 ’03 ’04 ’05 
Volunteer in my child’s classes. 1.96 2.17 2.21 
Help out at special events. 1.93 2.32 2.38 
Be a guest speaker. 1.50 1.70 1.78 
Lead activities for students. 1.68 1.82 1.96 
Help with afterschool activities. 1.86 2.04 2.20 
Volunteer in other classes. 1.78 2.00 2.10 
Make contact with other people who can help. 2.06 2.12 2.20 
Collect materials for projects and experiments. 1.93 2.39 2.50 
Lead activities for families. 1.64 1.92 1.93 

Families responded that they would like to do all of the activities between every month to 
every week. Families of the newest cohort, 2005, self-reported that they would like to 
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have more frequent involvement in the school activities than did the families of former 
cohorts. This means longer experience in the Explorer Schools program increases the 
number and type of family involvement in the school activities.  
 

How important do you think your child’s success in school will help them to be 
successful in life? 

’03 ’04 ’05 
3.98 3.95 3.93 

 
Virtually all parents (99 percent) in all three years said their children’s success at school 
will help them to be very successful in life. 
 

Part 2: 
Your Child’s Involvement 

 
Do you expect the school to reach out to you with information and ideas to help your 
child with STEM+G? 
 2003 (n = 138) 2004 (n = 63) 2005 (n = 49) 
Yes 89% 81% 82% 
No 11% 19% 14% 

 
The answer to this question was consistent across families of the three cohorts. Between 
81 to 89 percent of families responded that they expected the school to reach out to them 
with information and ideas to help with their child in STEM-G. A slightly higher 
percentage of 2003 family responses indicates higher family involvement.  
 
What STEM+G content do you think the school should offer your child? 

 ’03 ’04 ’05 
STEM+G careers 3.76 3.57 3.55 
Science 3.81 3.92 3.90 
Technology 3.88 3.86 3.82 
How to test things 3.79 3.91 3.89 
Engineering 3.76 3.83 3.80 
How to build things 3.77 3.92 3.90 
Math 3.93 3.93 3.91 
How to figure things out 3.87 3.93 3.91 
Geography 3.77 3.91 3.89 

 
All families indicated that they were very interested in all of the above STEM-G content 
to be offered by the school. 
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How interested is your child in STEM+G content? 
 ‘03 ‘04 ‘05 
STEM+G careers 3.49 3.03 3.25 
Science 3.71 3.51 3.40 
Technology 3.44 3.62 3.53 
How to test things 3.71 3.71 3.62 
Engineering 3.43 3.10 3.00 
How to build things 3.72 3.91 3.88 
Math 3.84 3.67 3.60 
How to figure things out 3.73 3.91 3.87 
Geography 3.47 3.31 3.11 

 
Family response was consistent across three years for this question. Families said their 
children were very interested in all of the above content areas.   
 
How important is each of the following for your child to have a STEM+G career? 

 ‘03 ‘04 ‘05 
STEM+G careers 3.82 3.58 3.55 
Science 3.80 3.92 3.89 
Technology 3.82 3.92 3.90 
How to test things 3.86 3.84 3.78 
Engineering 3.85 3.84 3.78 
How to build things 3.90 4.00 4.00 
Math 3.94 3.85 3.80 
How to figure things out 3.90 4.00 4.00 
Geography 3.84 3.84 3.78 

 
All families responded that each of the nine STEM-G items listed was very important in 
order for their children to have a STEM-G career. 
 
Do you think your child will go into a career that uses STEM+G? 
 2003 (n = 124) 2004 (n = 62) 2005 (n = 49) 
Yes 86% 79% 82% 
No 14% 21% 15% 

 
The higher percentage of family ratings (between 79 to 86) indicates the impact of the 
Explorer Schools program on families regarding their opinion about their children’s 
selection of a STEM-G career. 
 

Conclusion 
 

This report provides the findings of the family involvement assessment for 2003, 2004, 
and 2005 schools. Family self-reports across three cohorts were consistent in the 
following sections of the assessment: 
• A higher percentage of families reported that they were interested in involving STEM-

G activities at school. 
• A higher percentage of families reported that schools reached out to them to become 

more actively involved in the STEM-G-related school activities. 
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• Families reported being involved in school activities at an average of 3 to 6 times a 
year to once a month. 

• Families reported that they will be contacted by the school in the future to be more 
involved in STEM-G school activities. 

• Families reported that their participation has affected their children’s performance and 
interest. 

• Families acknowledged their children’s success at school will help the children to be 
successful in life. 

 
In addition, the findings point out a higher percentage of family involvement among the 
families of the 2004 cohort compared to the 2003 and 2005 families in several sections of 
the assessment. 
 
Overall, the findings were promising. The families of the Explorer Schools program 
reported that they were interested in more involvement. They also believed that their 
involvement will increase their children’s success and career choices in the future. 
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Attachment A 
 

NASA Explorer Schools:  
Every Family Involved! 

 
Beginning of the School Year Needs Assessment 

 
 
 
 

Dear Parent, Guardian, or Caregiver: 
 
We need your help!  Our school is constantly working to improve the connections 
between family and school and how we can all work together to help our students 
succeed.   
 
As part of being a NASA Explorer School focusing on science, math, engineering, 
technology and geography, we need feedback from parents and caregivers like you to 
help us all do the best job we can. 
 
In this survey there are two groups of questions: 1) about your involvement; 2) about 
your child. 
 
Your answers will help us know what we have been doing that works for you and how to 
involve you and your child during this school year.   

 
Please be as complete as possible.  We promise that no individual will ever be identified.  
So please be completely honest! 
 
Your few minutes now mean a whole year of powerful activities for you and your child!  

 
Thank you for your help! 

 
 

STEM+G refers to: 
Science, Technology, Engineering, Mathematics, + Geography 
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GENERAL INFORMATION (please print) 
 
Name: _____________________________ 
 

 
Date: ______________________________ 

School: ____________________________ 
 

District: ____________________________  

Ages of children enrolled in this school: _______________________________________ 
 
Part 1:  Your Involvement 
 
1. Has the school reached out to you before to become involved in 
Science, Technology, Engineering, Math and Geography activities? 

__ Yes  __ No  

     If yes, how? 
 
 
2. How much would you be interested in attending the following family STEM+G 
activities offered by the school? Check the 1 box if you are not at all interested and the 4 box if you 
are very interested or somewhere in between to say how you feel. 
 Not at all                               Very 

Interested                            Interested 
 1 2 3 4 
Activities where you work with your child.     
Activities where you work with other adults.     
Activities that stimulate conversation between you and your child.     
Activities that lead to more family activities at home.     
Activities that feature experts in science, technology, engineering, 
mathematics & geography.     
Activities with community experts.     
Activities with content that is new to you.     
Activities that are relevant to your life and local area.     
Inquiry activities that let you and your child discover ideas.     
Activities where babysitting is provided for your younger children.     
Evening activities where you share a meal with other parents and 
students.     

Other (please describe): 
 
 

 
 

   

 
3. Have you participated in school STEM+G activities in the past? __ Yes  __ No  
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If yes, how often? __ once/year __ twice/year __ three times/year 
 __ four times/year __ six times/year __ once a month 
    
What kind? __ Family night __ Star party __ Family tours 
(check all that apply) __ In-class activity __ After-school activity __ Demonstrations 
 __ Other (please describe): 

 
 
__ Your child __ Letter sent home __ Parent-teacher meeting 
__ A teacher __ Another family __ Community organization 
__ E-mail __ Telephone  __ Radio/TV/Newspaper 

How do you find out 
about them? 
(check all that apply) 

__ PTO  __ Other (please describe): 
 
4. How do you think your participation in STEM+G activities has affected your child 
so far? 
 Not at all                                           A lot 
 1 2 3 4 
Attends school more often.     
Is involved in more after-school activities than before the 
Explorer Schools program.     
Is performing better in mathematics.     
Is performing better in science.     
Attitude toward school has improved.     
Is more interested in a career in the field of math, science, 
engineering, technology, or geography. 

    

Other (please describe): 
 
 

    

 
5. What STEM+G content do you need to support your child?  Check all that apply. 

 
6. How often do you talk with your child’s school about each of the following? 

 
7. How comfortable are you with your child’s questions about: 

 
__ Ideas for activities to do together. __ Activities your child can do alone. 
__ Web sites your child can use. __ Web sites with information for you. 
__ Career information/books/magazines. __ Science information/books/magazines.  
__ Technology information/books/magazines.  __ Math information/books/magazines. 
__ Geography information/books/magazines. __ Engineering information/books/magazines. 
__ Local activities and things to do. __ Local places to visit. 
__ Other (please describe): 
 
 

 Never                                           Regularly 
 1 2 3 4 
Your child’s strengths.     
Learning preferences.     
Where to locate resources.     
How to encourage your child’s interest in STEM+G subjects.     
How to encourage your child in a STEM+G career.     

Other (please describe): 
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 Not at all                         Very Comfortable 
 1 2 3 4 
Science topics?     
Technology topics?     
Engineering topics?     
Mathematics topics?     
Geography topics?     
STEM+G careers?     
STEM+G activities to do?     
STEM+G current events?     
 
8. What do you do when your child asks questions about STEM+G topics? 

 Never Sometimes Usually Always 
Think it through with them.     
Get them to figure it out on their own.     
Tell them what you know and understand.     
Look it up for them.     
Help them look it up.     
Go to the library.     
Go to the Internet.     
Ask the child’s teacher.     
Use science materials in your own home.     
Other (please describe)     
 
9. How often do you do STEM-G activities with your child? 

 Not at all 3-6 
times/year 

Every 
Month 

Every 
Week 

Doing homework     
Attending school events together like science 
fairs or family nights     
Watching science television shows together     
Talking about current events in science     
Going places that have science or technology 
like science museums     
Talking about things you have read about 
science     
Trying to figure out how things work     
Asking questions about how things work     
Building or fixing things together     
Buying magazines about science or technology     
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10. What would help you to be better prepared to help with your child’s STEM+G 
questions? 
 Not at all                                                     Very helpful 
 1 2 3 4 
Family/Caregiver workshops on STEM+G.     
Family nights at school where you do things 
together.     
Fiction and nonfiction books you should buy.     
Access to computers.     
Information and ideas from school.     
Internet sites.     
Community-based activities.     
Other (please describe): 
 
 

    

 
11. Are you involved in school programs? __ Yes __ No 
 
If yes, how often? Not at all 3-6 times/yr Every Month Every Week  
Volunteer in my child’s classes     
Help out at special events     
Be a guest speaker     
Lead activities for students     
Help with after school activities     
Volunteer in other classes     
Make contact with other people who can help     
Collect materials for projects and 
experiments     

Lead activities for families     
If other, please describe: 
 
 
 
If no, what would you like to do? Not at all 3-6 times/yr Every Month Every Week  
Volunteer in my child’s classes     
Help out at special events     
Be a guest speaker     
Lead activities for students     
Help with after school activities     
Volunteer in other classes     
Make contact with other people who can help     
Collect materials for projects and 
experiments     

Lead activities for families     
If other, please describe: 
 
 
 
12. How often do you talk to your child about what he or she is doing in class?(circle 
one) 

 Not at All 1-2 times/month Every week Every day 
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13. How important do you think your child’s success in school will help 

      them to be successful in life?(circle one) 

 

Part 2: Your Child’s Involvement 
 

1. Do you expect the school to reach out to you with information 
and ideas to help your child with STEM+G? 

__ Yes __ No 

If so, how? 
 
 
 
 
2. What STEM+G content do you think the school should offer your child? 
 Not at all                                                Very Interested  
 1 2 3 4 
STEM+G Careers     
Science     
Technology     
How to test things     
Engineering     
How to build things     
Math     
How to figure things out     
Geography     
 
3. How interested is your child in STEM+G content? 
 Not at all                                                Very Interested 
 1 2 3 4 
STEM+G Careers     
Science     
Technology     
How to test things     
Engineering     
How to build things     
Math     
How to figure things out     
Geography     
 

Not at all                                                                             Very important 
1 2 3 4 
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4. How important is each of the following for your child to have a STEM+G career? 
 Not at all                                               Very Important                    
 1 2 3 4 
STEM+G Careers     
Science     
Technology     
How to test things     
Engineering     
How to build things     
Math     
How do figure things out     
Geography     
 
5. What NASA Explorer School family/caregiver information or workshops would  
you like to have in the future? (check all that apply) 
__ Improving your child’s problem-solving skills. 
__ Working with your child to learn more about STEM+G topics. 
__ Helping your child meet class expectations. 
__ Helping your child do well on assessments in STEM+G topics. 
__ Other (please describe): 
 
 
 
6. Do you think your child will go into a career that uses STEM+G?    __ yes   __ no 
 
7. How likely do you think it is that your child will have the following jobs? 
     Check the 5 box if you think it is very likely and 1 if you think it is not possible at all or somewhere in  
     between.  

 Not at all likely                                     Very likely 
 1 2 3 4 5 
Aerospace engineer      
Astronaut      
Astronomer      
Biologist      
Chemical engineer      
Computer Programmer      
Crime Scene Investigator      
Doctor (Physician)      
Electrical engineer      
Fire fighter      
Food scientist      
Geologist      
Lawyer      
Mechanical engineer      
Meteorologist      
Oceanographer      
Physicist      
Planetary scientist      
Police officer      
Professional Athlete      
Propulsion engineer      
Robotics engineer      
Secretary      
Teacher      
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Your Race Grades of your children in an Explorer School 
○ Asian  1 5 9 
○ American Indian or Alaska Native  2 6 10 
○ Black or African American  3 7 11 
○ Native Hawaiian or Other Pacific 

Islander 
 4 8 12 

○ White     
 

Your Gender  Your Ethnicity 
○ Male ○ Hispanic or Latino 
○ Female ○ Not Hispanic or Latino 

 
Please write your comments here. (Use the back of this paper if you need more 
space to write.) 
 

Thank you for your thoughts!  We want to learn from you! 



 

Ames Research Center (ARC) 5 
Glen Research Center (GRC) 3 
Goddard Space Flight Center (GSFC) 5 
Jet Propulsion Laboratory (JPL) 4 
Johnson Space Center (JSC)  3 
Kennedy Space Center (KSC) 1 
Langley Research Center (LRC) 3 
Marshall Space Flight Center (MSFC) 7 
Stennis Space Center (SSC) 3 
 

 
 Appendix I: NES Field Center Survey Report – Spring 2006 

Prepared by  
The Center for Educational Technologies, Wheeling Jesuit University  

August 2006 
 
The NASA Explorer Schools (NES) program field center survey, developed by the NES 
evaluation team at the Center for Educational Technologies, Wheeling Jesuit University, 
represents an updated version of the 2005 field center survey.  The spring 2006 
modifications were made based on analysis of field center staff responses to the previous 
survey and refinements to the NES program.  The goals for the field center survey are to 
collect information from the field center staff about their perceptions of the NES program 
at the center level and their involvement in the implementation of NES at the school 
level.   
 
This survey is composed of 84 questions and includes both open-ended and close-ended 
questions using Likert-scale to record field center staff ratings. A total of 33 field center 
staff completed the survey through early summer. This report presents the findings of the 
2006 Field Center Survey in the following five sections:  

(1) Time devoted to conduct NES activities,  
(2) Field center support,  
(3) Ratings of 2003, 2004, and 2005 schools,  
(4) Factors for success and problems in NES schools, and  
(5) NES program benefits and suggestions for improvement. 

 
The tables (Table 1 and 2) below display the number of field center staff who took the 
survey. 
 Table 1. Summary of Job Classification for those Completing the Survey 

  Frequency Percent 
Administrative assistant 5 15 

Aerospace education specialist 15 44 
DLN coordinator 4 12 
NES coordinator 7 20 

Pre-college officer 1 3 
Pre-college officer; Program Manager 1 3 

No response to this question 1 3 
Total 34 100.0 

 
 Table 2. Survey Responses by NASA Field Centers 
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Part I: Time Devoted to Conduct NES Activities 
 

Table 3 summarizes the percent of time devoted to NES by field center staff position. 
Accordingly, all of the NES coordinators, half of the DLN coordinators, and one fifth of 
AES specialists reported that they worked on NES activities more than 40 hours per 
week. 
 
Table 3. Summary of Time Devoted to NES Activities 

 11-20 hrs 
% 

21-30 hrs 
% 

31-40 hrs 
% 

> 40 hrs 
% 

Administrative assistant - 60 20 20 
Aerospace education specialist - 20 50 20 

DLN coordinator - 25 25 50 
NES coordinator - - - 100 

Pre-college officer  - 100 - 
Pre-college officer; Program manager - - 100 - 

 
In the follow-up question, those field center staff who reported to have worked over 40 
hours per week indicated how much more time would be enough to do their job. Tables 4 
and 5 summarize how much more time center staff perceives that they need to complete 
NES program activities.  
 
Table 4. Summary of Responses by Center 

 Yes No 
ARC 3 (75%) 1 (25%) 
GRC 3 (100%) - 
GSFC 5 (100%) - 
JPL 3 (75%) 1 (25%) 
JSC 3 (100%) - 
KSC 1 (100%) - 
LARC 3 (67%) 1 (33%) 
MSFC 6 (86%) 1 (14%) 
SSC 2 (67%) 1 (33%) 

 
Table 5. Summary of Additional Time Needed to Perform NES Support 

 Time is 
enough 

% 

Time is not 
enough 

% 

Needs 
more time 

Hours 
Administrative assistant 100 - - 

Aerospace education specialist 75 20 11 hrs + 
DLN coordinator 75 25 0-10 hrs 
NES coordinator 57 43 > 40 hrs 

Pre-college officer 100 - - 
Pre-college officer; Program manager 100 - - 

 
 

Table 4 summarizes the responses by center to 
the question regarding how many field center 
staff members were working more than 40 hours 
per week to fulfill their NES responsibilities.  The 
data in Table 5 is based on only a small number 
(7 out of 33) of field center staff responses to the 
question regarding whether they thought their 
center devoted enough staff time to NES program 
activities.  Thus, the data in Table 5 may be 
skewed by the limited number of field center staff 
responses. 
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Part II: Field Center Support in 2005-2006 
 
The types of support that field center staff provide and the frequency with which they 
deliver that support are displayed below in Table 6. Accordingly, responding to a request 
for support, communication via email, telephone, fax, and mail are the most frequent 
types of support that field centers delivered to schools in year 2006. 
 
Table 6. Nature of Support Provided by Field Center Staff with Estimate of Time Required 

 Not yet Weekly Every 
other 
week 

Monthly Every 
other 
month 

Responded to a request for support - 22 (67%) 4 (13%) 5 (15%) 2 (5%) 
Communicated via e-mail - 25 (76%) 4 (12%) 2 (6%) 2 (6%) 
Communicated via telephone, fax, mail 1 (3%) 19 (58%) 7 (23%) 3 (9%) 3 (10%) 
Given support via videoconference 10 (33%) 2 (6%) 2 (6%) 3 (9%) 14 (42%) 
Met at the school 3 (9%) 1 (3%) 5 (15%) 9 (27%) 11 (33%) 
Met with school staff at the field center 13 (39%) 1 (3%) 2 (6%) 2 (6%) 11 (33%) 
Suggested curriculum materials 3 (9%) 6 (18%) 7 (21%) 11 (33%) 1 (3%) 
Met school staff at a conference 9 (27%) - 1 (3%) 1 (3%) 17 (52%) 
Been involved in NES team meetings 3 (9%) 1 (3%) 3 (9%) 7 (21%) 16 (49%) 
Participated in a DLN event 9 (27%) 2 (6%) 3 (9%) - 17 (52%) 

 
 
Table 7. Field Center Staff Satisfaction with the Assistance Provided in 2005-2006 

 Not at all 
Satisfied 

Somewhat 
Satisfied 

Satisfied Very 
Satisfied 

Extremely 
Satisfied 

Implementation of action plans 1 (3%) 4 (12%) 15 (46%) 6 (18%) 2 (15%) 
Use of action plans 1 (3%) 5 (15%) 13 (40%) 8 (24%) 2 (6%) 
Help integrate NASA products 2 (6%) 2 (6%) 12 (37%) 10 (33%) 5 (15%) 
DLN assistance to schools 1 (3%) 10 (30%) 5 (15%) 10 (30%) 2 (6%) 
Inquiry modeling 1 (3%) 5 (15%) 9 (27%) 9 (27%) 4 (12%) 
Planning for sustainability 1 (3%) 6 (18%) 15 (46%) 4 (12%) 2 (16%) 
Organizing NASA events - 5 (15%) 8 (24%) 13 (40%) 4 (12%) 
Involving families 1 (3%) 4 (12%) 12 (37%) 10 (30%) 2 (6%) 
Delivering professional 
development - 4 (12%) 5 (15%) 14 (42%) 5 (15%) 

Orientation phase assistance 1 (3%) 1 (3%) 7 (21%) 14 (42%) 5 (15%) 
Startup phase assistance - 4 (12%) 8 (24%) 12 (37%) 4 (12%) 
Integration phase assistance - 6 (18%) 8 (24%) 13 (39%) 2 (6%) 
Sustainability phase assistance 10 (30%) 5 (15%) 12 (37%) 10 (30%) 1 (3%) 
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What would help you to work more effectively with NES schools? 
 
Factors related to schools 
• Teacher time: Finding time in teachers’ schedules to work with them is difficult. 

Teacher time is really demanding. It is tough to get into school’s professional 
development time. 

• Specific support: Teachers are unsure what they want. Teacher request of help specific 
to their curriculum needs is essential. 

• Stability within the NES team 
 
Factors related to the field center 
• Defining field center staff roles and more active involvement of program managers, 

pre-college officers, and NES coordinators  
Receipt of NES funding on time 

• Involvement of the center chief education officer with the superintendents of various 
school districts  

• A standardized contact protocol for school requests 
• Increasing the number of AES personnel for certain centers who serve a greater 

number of schools and schools in more distant locations 
• Select schools more carefully and try to pick those who would work more effectively 

[with the NES program]  
• Communication: Aim for more clear communication, clear direction from HQ on what 

is expected and when it is expected [so that field center staff can] plan better. 
• More site visits to schools leading toward spending more time in schools 
• Providing schools with information on a timely manner 
• Having more prep time to prepare for unique school needs 
• Identifying DLN needs quicker and assuring DLN use by all schools 
• Elimination of approved NASA curriculum list and helping schools align their 

curriculum with NASA curriculum-support materials and resources 
• Delivering school specific support based on school implementation plan 
 
 

Part III: Rating of 2003, 2004, and 2005 Schools  
 

 In a list of 17 questions regarding the components of the NES program, field centers 
reported how they viewed the schools from three cohort groups were doing.  Tables 8, 9, 
and 10 below display the responses of field center staff for schools from 2003, 2004, and 
2005 schools.  Field center staff rated the 2004 schools somewhat higher than the 2003 
and 2005 schools. In the elaborated responses obtained from open-ended questions, field 
center staff shared their perceptions of the NES program. One comment mentioned by 
several participants regarding the 2003 cohort was in regard to the abrupt start of the NES 
program in 2003. They explained that a program with this magnitude was difficult for the 
2003 teams to pick up and implement.   
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Table 8. Field Center Staff Rating of NASA Explorer Schools: 2003 Cohort 
 Poor Below 

average 
Average Above 

average 
Excellent 

Involving the entire school - 7 (21%) 14 (42%)  6 (18%) 1 (3%) 
Using school action plans - 4 (12%) 14 (42%)  9 (27%) 1 (3%) 
Stability of the NES team 2 (6%) 4 (12%) 14 (42%)  8 (24%) - 
Involving the administrator 1 (3%) 3 (9%) 18 (55%) 3 (9%) 2 (6%) 
Integration of NASA products into 
curriculum - 4 (12%) 14 (42%) 6 (18%) 3 (9%) 

Use of videoconferencing  2 (6%) 9 (27%) 11 (33%) 6 (18%) - 
Involving families  4 (12%) 13 (39%) 10 (30%) 1 (3%) 
Integration of NASA events  - 4 (12%) 14 (42%) 9 (27%) 1 (3%) 
NES team teachers’ use of technology - 4 (12%) 15 (46%) 5 (15%) 2 (6%) 
NES team teachers’ use of inquiry - 5 (12%) 13 (39%) 6 (18%) 2 (6%) 
Involving community - 2 (6%) 18 (55%) 4 (12%) 1 (3%) 
Alignment of NES with school's plans - 3 (9%) 16 (49%) 3 (9%) 3 (9%) 
School's use of DLN 4 (12%) 10(33%) 10 (33%) 4 (12%) - 
Planning for sustainability 1 (3%) 7 (21%) 12 (36%) 4 (12%) 2 (6%) 
Communication with NASA staff 2 (6%) 5 (15%) 13 (39%) 5 (15%) 3 (9%) 
Increasing student interest in STEM-G - 1 (3%) 11 (33%) 9 (27%) 4 (12%) 
Increasing student application of 
STEM-G - 1 (3%) 15 (46%) 5 (15%) 4 (12%) 

 
Table 9. Field Center Staff Rating of NASA Explorer Schools: 2004 Cohort 

 Poor Below 
average 

Average Above 
average 

Excellent 

Involving the entire school - 1 (3%) 16 (49%) 4 (12%) 5 (15%) 
Using school action plans - 1 (3%) 13 (40%) 5 (15%) 5 (15%) 
Stability of the NES team - 4 (12%) 15 (46%) 5 (15%) 3 (9%) 
Involving the administrator - 3 (9%) 11 (33%) 6 (18%) 5 (15%) 
Integration of NASA products - 1 (3%) 15 (46%) 6 (18%) 3 (9%) 
Use of videoconferencing  - 4 (12%) 12 (36%) 4 (12%) 2 (6%) 
Involving families - 1 (3%) 13 (40%) 6 (15%) 4 (12%) 
Integration of NASA events into the 
school activities - 1 (3%) 13 (40%) 7 (21%) 3 (9%) 

NES team teachers’ use of tech - 1 (3%) 12 (37%) 9 (27%) 2 (6%) 
NES team teachers’ use of inquiry - 1 (3%) 13 (40%) 7 (21%) 3 (9%) 
Involving community - 2 (6%) 13 (40%) 8 (24%) 3 (9%) 
Alignment of NES with school plans - 1 (3%) 10 (30%) 8 (24%) 3 (9%) 
School's use of DLN 3 (9%) 5 (15%) 14 (43%) 3 (9%) 2 (6%) 
Planning for sustainability - 2 (6%) 14 (43%) 5 (15%) 5 (15%) 
Communication with NASA staff - 2 (6%) 14 (43%) 6 (18%) 5 (15%) 
Increasing student interest in STEMG - 1 (3%) 10 (30%) 9 (27%) 4 (12%) 
Increasing student application of 
STEM-G - 1 (3%) 11 (33%) 9 (27%) 3 (9%) 
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Table 10. Field Center Staff Rating of NASA Explorer Schools: 2005 Cohort 
 Poor Below 

average 
Average Above 

average 
Excellent 

Involving the entire school - 1 (3%) 12 (37%) 8 (24%) 6 (18%) 
Using school action plans - - 15 (46%) 6 (18%) 3 (9%) 
Stability of the NES team - 1 (3%) 11 (33%) 12 (35%) 3 (9%) 
Involving the administrator - 2 (6%) 6 (12%) 14 (42%) 4 (12%) 
Integration of NASA products into 
curriculum - - 11 (33%) 13 (40%) 3 (9%) 

Use of videoconferencing  - 8 (24%) 6 (18%) 8 (24%) 1 (3%) 
Involving families - 1 (3%) 10 (30%) 10 (30%) 4 (12%) 
Integration of NASA events into the 
school activities - 2 (6%) 10 (30%) 10 (30%) 4 (12%) 

NES team teachers’ use of technology - 3 (9%) 11 (33%) 8 (24%) 4 (12%) 
NES team teachers’ use of inquiry - - 15 (46%) 8 (24%) 2 (6%) 
Involving community - 2 (6%) 13 (40%) 8 (24%) 4 (12%) 
Alignment of NES with the school's plans - - 15 (46%) 7 (21%) 3 (9%) 
School's use of DLN - 8 (24%) 9 (27%) 6 (18%) 1 (3%) 
Planning for sustainability - 5 (15%) 11 (33%) 5 (15%) 3 (9%) 
Communication with NASA staff - 1 (3%) 11 (33%) 11 (33%) 5 (15%) 
Increasing student interest in STEM-G - 1 (3%) 10 (30%) 9 (27%) 4 (12%) 
Increasing student application of STEM-
G - 1 (3%) 11 (33%) 8 (24%) 4 (12%) 

 
 

Part IV: Most Successful NES Schools and Factors for Their Success 
 
NES Schools that are doing a superior job in implementing the program.  In the last 
section of the survey, the field center staff was asked to name one or more schools that 
are doing a superior job in implementing the NES program.  They were asked to describe 
the factors that they think make these schools more successful.  A summary listing of the 
schools named and the factors perceived to be associated with their success are presented 
in the Table 11 below.  These results are summarized by center. 
 
Table 11. Field Center Staff Perceptions of Successful Schools and Factors of Success 
Field 

Center 
School Name Factors making the school successful 

D092 • NES team commitment 
• Administrative commitment 
• All school staff awareness of the program 
• Frequent AES visits 

B051 • Integration of DLN into school activities 

B016 • NES team works well 
• Took advantage of NES opportunities 

ARC 

B002 • Strong NES team 
• Utilization of NASA materials 
• Utilization of NES opportunities 
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Field 
Center 

School Name Factors making the school successful 

B037 • Strong NES team lead 
• Release time for taking care of NES activities 
• Supportive administrator 
• AES visits for extended time 

 

B103 • NES team involvement 
• Team Lead commitment 
• Regular AES visits 

C007 • School wide involvement in the program 
• Use of DLN 
• Excitement about the NES program 
• Student interest in science and math 

C014 • School wide involvement in the program 
• Use of DLN 
• Use of AES for professional development and students 
• Establishment of community partnership 
• Other grants in addition to NES 
• Regular communication with NES coordinator 

014 • School wide involvement 
• Student interest in science and math 

C149 • Involvement and networking with other NES schools 
• Establishment of community and state partnerships 
• Use of NASA resources 
• Use of AES services 
• Communication with NES coordinator 

GRC 

C093 • Use NASA resources 
• Statewide NES network 
• Established community partnerships 
• Use of AES 
• Regular communication with NES coordinator 

H099 • Non-NES team involvement 
• Administrator support 
• Community involvement 
• Local partnerships 
• Plans for implementing technology for wider applications 

H031 • Technology focus to draw student interest 
• Local partnerships 
• Risk-takers 
• Parental support for after school technology program 
• Strong administrator 

H042 • Administrator commitment 
• Local partnerships 
• Other grants 

GSFC 

H073 • Cohesive NES team 
• Integration of NASA curriculum 
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Field 
Center 

School Name Factors making the school successful 

H133 • Self-motivated NES team 
• Women in science/Girls in science group 
• STEM-G curriculum implementation 
• Planning for sustainability 
 

H045 • School wide involvement in the NES program 
• Administrator involvement 
• STEM-G curriculum implementation 
• Other grants 
• Creating partnership with local universities, museums, 

and businesses 
• Development of robotics 
• Development of Mars yard and mission control 
• Dedicated AES 
 

H091 • Partnership with local community 
• Planning for sustainability 
• Other grants 
• STEM-G community nights 
• Robotics competition 
• Civil air patrol 
 

H006 • Administrative support 
• Buy-in from educational staff 

 

F058 • Use of NASA resources 
 
 

D127 • Active NES team 
• Taking advantage of NES opportunities (DLN events, 

school events, LEGO Robotics, JPL tour) 
D040 
 

• Administrator involvement 
• Strong NES team 
• Enthusiastic staff 
• Involvement of non-NES teachers in the program 
• Taking advantage of NES professional development 

opportunities and student symposium 
• Good communication with the center 
• Selected thematic focus for each year 
• Spend time planning events 

JPL 

D143 • Motivated, diverse, innovative, academically strong NES 
team 

• Taking advantage of professional development 
opportunities 

• Invitation to AES for in-service training 
• Administrator support and involvement 
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Field 
Center 

School Name Factors making the school successful 

• Local partnerships 
• Use of local media 

D109 
 

• Administrator support 
• Enthusiastic, stable, experienced, communicative NES 

team 
• Taking advantage of center-based professional 

development opportunities 
• Effective parent involvement 
• Use of AES 

 

D121 • NES Team involvement 

F029 • Administrative support and involvement 
• Innovative, student-centered school 
• Use of NASA products 
• Use of AES 

F090 
 

• NES team involvement and enthusiasm 
• Recruiting other teachers at school to the NES team 
• Use of NASA products 

F059 
 

• Well-organized team 
• Request for support and professional development 
• Strong team lead 
• Use of AES 

JSC 

F018 
 

• Strong NES team  
• Strong Administrator 
• AES involvement 

KSC A043 • DLN 
• Family and community involvement 
• Staff involvement 

J126 
 

• Well-defined action plan 
• Use of NASA resources 
• Constant communication with the field center staff 
• Administrator support 
• Superintendent support 
• Partnership with local schools 
• Community involvement 

J107 
 

• Administrative support 
• School wide implementation/buy in 
• Use of NASA resources 
• Integration of NASA curriculum across curriculum 

LARC 

J071 
 

• Communication 
• Administrator’s support 
• Staff buy-in 
• Resource lab 
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Field 
Center 

School Name Factors making the school successful 

 J022 • Involvement of entire faculty and student body 
• Regular team meetings 
• Consistent communication with the field center 
• Purchased the DLN equipment early before receiving the 

NES funds 
I122 
 
 
 

• Strong administrator 
• Partnership with a local university 
• Dedicated, committed NES team 
• Taking NES opportunities 
• Use of DLN 
• Family and community night 

I082 • Administrator support 
• NES team  
• Working together to make the school a NES school 

MSFC 

I149 • Good, stable NES team 
• Good use of technology 
• Other grants 

SSC E025 • Good NES team 
• Entire school staff involvement 
• Integration of NASA curriculum 
• Family involvement 
• Taking advantage of NES opportunities 
• Involved entire school and community 

 
NES Schools that are having problems in implementing the program.  In a series of 
open-ended questions, field center staff was asked to name three schools that are having 
problems in implementing the NES program.  They were asked to describe these 
problems in the context of the specific schools. School names and their problems are 
presented in Table 12 below. 
 
Table 112. Field Center Staff Descriptions of NASA Explorer Schools with Problems  
Field 
Center 

School Name Types of Problems 

B123 
 

• Lack of administrative support 
• Lack of family involvement 
• Staff turnover  
• Irregular AES visits 

B027 
 

• Only one or two classrooms are involved with the NES 
program 

• Problems with communication 
• Remote location and inconsistent AES visits 

ARC 

B067 • Remote location and infrequent AES visits 
• District administration  
• Over committed team lead  
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Field 
Center 

School Name Types of Problems 

 • Inflexible district curriculum  
• District administration discouragement of engaging with 

NASA personal and integrating NASA materials 
C091 • No timely response from the team 

 
GRC 

C044 • Yearly NES team turn over 
• Relocation of the school 
• NES program re-starts every year. School is unable to 

move beyond start-up phase 
H087 
 

• Administrator turnover (3 different administrators in two 
years) 

• Isolation and lack of support from the district  
• Problems with communication  
• Team lead’s single effort to integrate the NES program 
• Lack of teacher involvement 
• Do not take advantage of opportunities 
• Imposed changes by the district 

GSFC 

H016 • Team turnover 
• Administrator turnover 
• High school staff turnover 
• GSFC staff turnover 
• School environment 

D106 • Videoconferencing equipment is broken and can’t be 
fixed 

• No participation in DLN events 

JPL 

D092 • Team lead and administrator disagreement 
• Staff turnover (administrators and teachers) 
• New NES team is unable to adopt the program 
• Communication breakdown: won’t return messages 

D073 • Administrator misappropriated NES funds 
• Lack of communication from teachers 
• Lack of administrator support 
• Team lacks NES funds to use the money for their 

planned needs 
• Toxic school environment 
• Dysfunctional school district 
• Staff turnover 

 

D046 • Two different sites 
• Team administrator is off-site 
• Team unable to take advantage of NES opportunities 
• Rift between administrator and NES team  
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Field 
Center 

School Name Types of Problems 

F023 • Low academic performance school in danger of being 
closed 

• Lack of administrator support 
• Team lead and members left the school and not replaced 
• Inactive school 
• Communication problems 

F002 • New school administration 
• Team discord 

JSC 

F047 • Lack of funding 
• Lack of district support for technology 
• Communication problems 

KSC A122 • Team lead left 
• Inactive school 

J047 • Administrator turnover 
• Lack of cohesive team  
• Lack of team commitment 
• Only one teacher is implementing the program 
• School environment: dismal morale  

J126 • Location makes it difficult to schedule frequent visits 
• Communication 
• Distribution of funds 
• Size and set up of the schools 

LARC 

J088 • Lack of administrator support 
• Conflict within team 
• Communication 

I016 • Team lead having health problems 
 

MSFC 
 
 I038 • Late arrival of funding to buy DLN equipment 

I144 
 
 
 
 
 
 

• Lack of interest of teachers for AES visits 
• Lack of administrator support 
• Team turnover 
• No activity at school 
• Staff turnover 
• Lack of district administrator support 
• Low morale at school 
 

I120 
 

• No parental involvement 
• No school leadership 
• No team empowerment 

MSFC 
 

I087 • Lack of decision making power 

SSC E082 
 

• Frequent team member changes 
• No direction from the team lead or school staff 
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Field 
Center 

School Name Types of Problems 

• Disinterest in the NASA opportunities 
• Disinterest in NES mission 
• Lack of interest in the NES program 
• Incoherent NES team 
• Inactive school (no involvement) 

E098 • Disadvantaged, low SES, low achieving school 
• Communication with the team (no response from them) 
• Lack of family interest  
• Lack of student interest 

 
Summary of factors that contribute to the success of the NES implementation.  
Below is a summary of field center staff perceptions of factors that contributed to the 
success of the NES program implementation.  These factors are organized thematically 
around seven themes: (1) NES team, (2) School administration, (3) Curriculum 
integration, (4) School-wide changes, (5) Family and community involvement, (6) 
Technology, and (7) Field center support.  
 
NES Team 
• Team commitment to the program 
• Working team 
• Strong team 
• Strong team lead 
• Risk-takers 
• Cohesive team 
• Self-motivated NES team 
• Active NES team 
• Academically strong NES team 
• Enthusiastic team 
• Well-organized team 
• Recruiting other non-NES teachers to the team 
• Well-defined action plan 
• Good, stable team 
• Regular communication with the Field center staff 
• Regular team meetings 
 
School Administration 
• Administrator commitment 
• Release time for taking care of NES activities 
• Administrator’s support 
• Strong administrator 
• Supportive administrator 
 
Curriculum Integration 
• Utilization of NASA materials/curriculum 
• STEM-G curriculum implementation 
• Integration of NASA curriculum  
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School wide Implementation 
• All school staff awareness 
• Buy in from school staff 
• Taking advantage of NES opportunities (professional development, DLN events, 

competitions etc). 
• School wide involvement in the program 
• Excitement about the program 
• Receipt of other grants 
• Development of robotics clubs/competitions 
• Development of women in science 
• Involvement of non-NES teachers in the program 
• Selected thematic focus for each year 
• Resource lab 
• Entire school involvement 
• Excitement about the NES program 
• Student interest in the NES program 
• Involving and networking with other NES schools 
• Statewide NES network 
• Use of local media 
 
Family and Community Involvement 
• Establishment of community partnerships 
• Community involvement 
• Family involvement/ parental support 
• Local partnerships with universities and businesses 
• Family and community nights 
 
Technology 
• Integration of DLN into curriculum 
• Use of DLN 
• Plans for implementing technology for wider applications 
• Technology focus to draw student interest 
 
Field Center Support 
• Frequent AES visits 
• AES visits for extended time 
• Regular NES visits 
• Use of AES services 
 
Summary of factors that result in problems with NES implementation. Below is a 
summary of factors that field center staff identified as contributing to problems in the 
NES program implementation.  These factors are organized thematically around these 
seven themes: (1) NES team, (2) School/district administration, (3) Curriculum 
integration, (4) School-wide challenges, (5) Technology, and (6) NES/field center 
support.  
 
NES Team 



Appendix I: Field Center Staff Survey Report 
 

Center for Educational Technologies® 157 

• Staff turnover (administrative and teacher) 
• Team member turnover 
• Team lead’s single effort  
• Communication problems, no timely response or no response at all 
• Team discord 
• Lack of cohesive team 
 
School/district administration 
• Lack of administrative support 
• Conflict between the team and administration 
• Lack of decision making power 
• Lack of district support 
 
Curriculum integration,  
• Inability to take advantage of NES opportunities 
• Pockets of involvement (one or two classes are involved in the program) 
 
School-wide challenges 
• Inactive schools 
• School environment 
• Remote location 
• Size and set up of the school sites 
 
Technology 
• No participation of DLN 
• Technology problems 
 
NES /field center support 
• Irregular AES visits 
• Late arrival of funding 
 
 

Part V: Benefits and Suggestions for Improvement 
 
What do you see as the greatest benefits of the NES program to the schools? 
NASA Affiliation: Being associated with NASA has: 
• Increased local and distant partnership opportunities for schools 
• Increased future opportunities for schools 
• Increased family and community involvement 
• Increased student interest in STEM-G topics 
• Enabled access to NASA and STEM-G experts 
• Led to partnerships with other agencies or businesses in the STEM fields. 
 
NES Program Opportunities: Being associated with NES has 
• increased teachers’ exposure to STEM-G resources to augment their curriculum 
• provided professional development opportunities that have enhanced teachers’ STEM-

G content knowledge 
• Opened students’ eyes to careers and subjects they may not have considered before 
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• brought the larger world into school, exposing students to STEM-G content 
• motivated students to pursue STEM-G careers. 
• provided curriculum support for inquiry-based activities  
• given schools positive media coverage and community attention 
• increased self-esteem as well as motivation of teachers and students 
 
What do you see as the greatest benefits to NASA of the NES program? 
• Use of NASA curriculum/enhancing NASA education efforts 
• NASA mission and NASA’s good will 
• NASA presence in each state 
• Increased public awareness and enthusiasm for space exploration and NASA vision 
• The potential for workforce pipeline both within and outside of the STEM-G fields 
• Inspiring the next generation of explorers 
• Bringing NASA to the masses 
• Increasing scientific literacy in the general public 
 
What suggestions would you make to improve the NES program? 
NES Program Direction: In the future NES should: 
• “Keep developing the target goals so that schools have a clearer idea of program 

directions. This has improved greatly over the last three years. The 2003 schools were 
unfortunately swimming in having an idea of direction or target.”  

• “Revisit the entire selection process.” 
• “Do not select schools that include multiple locations. Make suggestions that they 

involve other schools in sustainability plans, provide access to schools contact 
information so that schools can collaborate and learn from other NES.  This can be 
provided via password access to the NES homepage.” 

• “Better screening of programs, material for intended NES teachers and students.” 
• “Screen external professional development and special opportunity providers before 

exposing teachers to their methods/products.” 
 
Funding: In the next round of funding, NES should: 
• “Increase or at least stabilize the funding.”  
• “[Strive for] timely distribution of NES funds.” 
• “Forward technology funds so schools can get their money sooner.” 
• “Get the grant money to them in a timely fashion so that they can implement plans, not 

wait for a year.” 
• “Give videoconferencing equipment up front.” 
• “Allow schools to get the technology money much sooner and give them more focused 

guidance on their implementation plan.” 
 
Too Many Expectations from Schools:  
• “Realize that they are schools and they have expectation already. We need to enhance 

what they are doing and not just expect more.” 
• “The 2003 and 2004 schools complained about the paperwork that seemed to spring 

out of the walls that were not mentioned up front.”  
• “Streamline the paperwork required for schools.” 
• “We overburden schools with too much paperwork, assessments etc.” 
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Accountability and NES Program Standards: 
• “Increase accountability for NES team members and NES sites. Implement a method 

of regularly reporting status of NES Program at their site and removing non-functional 
NES sites from the program.” 

• “A broader standard from center to center to homogenize the effort nationwide. The 
amount of service offered various tremendously between centers.” 

• “Establish deadlines and communicate them well in advance. Establish procedures for 
everything we do on a regular basis so there are clear consistent instructions.” 

• “Eliminate the center standardized scheduling procedure.” 
• “Stick to deadlines... don’t bring up false hopes.” 
• “The program will continue to improve as communication becomes more efficient and 

realistic expectations are set by both the program and the customer. Having centralized 
sources of information (the NES website and the NSTA helpdesk) will help 
tremendously in insuring that we all have uniform answers to standard questions. 
Having written guidelines, references, publications, such as those being developed will 
help the transition.” 

 
Field Center Support 
• “Allow some of the centers to have fewer schools in order to concentrate more with 

them.” 
• “We need to pay close attention to all lessons learned and keep moving forward and 

tweaking.” 
• “Have more AES specialists work with NES schools out of their region.” 
• “Include AES more throughout selection and planning process. Greater 

communication between NES coordinators and AES.” 
 
Other Comments: 
• “It is difficult to rate the schools since each one is different. To make generalizations 

for all 05 or 03 is hard.” 
• “With its faults, NES is one of the better educational programs developed by NASA in 

recent years. The tireless efforts of OSU, NSTA, and NASA staff deliver a program 
that is truly as “only NASA can” in its ability to motivate and inspire children and 
their teachers.” 

• “We need to advertise the program better so we get a better pool of applicants.” 
• “I’d like to see what happens to the graduating cohort. The true test is the success of 

sustainability efforts.” 
• “I believe the program has evolved into a better one and will keep improving if 

allowed to do so. I am proud to be working with this group to help these schools. I 
believe we are doing a great deal of good.” 

 
Summary and Conclusions 

 
This report is a summary of the 2006 Field Center survey findings.  The first section of 
the report presents the amount of time field center staff devoted to conducting NES 
activities. NES coordinators reported to work the longest hours compared to other center 
staff.  The second section presents the types of support field center staff provided to NES 
schools in the academic year of 2005 and 2006. Field center staff reported that they 
delivered support to NES schools in varying frequencies depending on the types of 



Appendix I: Field Center Staff Survey Report 
 

Center for Educational Technologies® 160 

assistance schools needed. Responding to requests via email, telephone, fax, and mail are 
the most frequently delivered types of support. 
 
The third section presents the field center staff ratings of the 2003, 2004, and 2005 
schools.  As suggested by some field center staff in their open-ended comments, rating of 
all 2003, 2004, and 2005 schools was difficult since schools regardless of the year in 
which they involved with NES presented themselves with unique challenges and factors 
for success. We recommend this section be revised in the next revision of the survey.  
Rating of group of schools in three cohorts overlooks at the fact that individual school 
performance varies within a single cohort.  Some schools in each cohort excel while 
others in the same cohort do not. 
 
The fourth section provides the factors related to success and problems of the NES 
program implementation in specific schools named by field center staff.  These factors 
pertaining to schools are aggregated by field centers and are presented in tables.  In 
addition these factors are presented thematically by removing the school names.  Factors 
related to success and problems are presented in two different ways (1) to contextualize 
specific factors for the pertaining schools and (2) to summarize the factors thematically 
such as NES team and school-wide implementation for generalization. We recommend 
the triangulation of the summary factors that contribute to the success and problems in 
the NES implementation with the checklist of critical factors. 
 
The fifth and the final section of the survey report provided a summary of program 
benefits and suggestions for improvement. The benefits of the NES program to the 
schools are summarized as benefits resulting from being associated with the NASA name 
and NES opportunities provided to teachers, students, and families. NASA field center 
staff suggestions for the NES program improvement include:   
(1) Articulate target goals so that schools have a clear idea of program directions,  
(2) Provide a schedule for funding that is realistic so that schools can plan around this 
funding timeline,  
(3) Review the expectations for participating schools to make sure these are realistic,   
(4) Increase the accountability process and standards for NES awardees and communicate 
these early on and repeatedly to participating schools, and  
(5) Identify ways to strengthen field center support and coordination so that all schools 
have access to the field center staff expertise. 
 



 

Instument – Field Center Staff Survey – Spring 2006 
 
This questionnaire is designed to understand your perspective on the activities of the NASA Explorer 
Schools partnership. Your view as a field center staff member is important to us. Data will be presented 
in aggregate form, and it will be used only to improve our understanding of the impact of the program. 
Your individual responses will remain confidential. 

 
Name:       Date:       
 
1. Your primary role with the Explorer Schools program: 
 Aerospace Education Specialist  Pre-College Officer  DLN Coordinator 
 NES Coordinator  Program Manager  Administrative Assistant 

 
2. How much of your time per week is devoted to NES activities? 

 0-10 hours  11-20 hours  21-30 hours  31-40 hours  >40 hours 
Is this enough?   Yes   No 

If no, what would be enough of your time to do the job?   
 0-10 hours  11-20 hours  21-30 hours  31-40 hours  >40 hours 

 
3. Do you think your center has devoted enough staff time to NES program activities?  

 Yes      No If no, what would be enough?   
 

Rate each of the following: Poor 
 

Below   
average 

 
Average 

 

Above  
average 

 
Excellent 

 
4. How would rate your overall satisfaction 

working with the NES program?      

5. How would you rate overall teacher 
engagement in the program activities?      

6. How effective is your center in carrying out the 
NES program activities?      

7. How effective are the schools in carrying out 
the NES program activities?      

8. How would you rate your preparation for 
helping the schools sustain the NES program?      

 
In regard to your support for the NES program in the last year, how often have you: 
1 = weekly, 2 = every other week, 3 = once a 
month, 4 = every other month, 5 = once a semester, 
NA = not applicable or not yet 

Orientation/ 
Startup 
(2005) 

Integration 
(2004) 

 

Sustain-
ability 
(2003) 

9. Responded to a request for support?    
10. Communicated via e-mail?    
11. Communicated via telephone, fax, or mail?    
12. Given support via videoconference?    
13. Met at the school?    
14. Met with school staff at the field center?    
15. Suggested curriculum specific materials?    
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1 = weekly, 2 = every other week, 3 = once a 
month, 4 = every other month, 5 = once a semester, 
NA = not applicable or not yet 

Orientation/ 
Startup 
(2005) 

Integration 
(2004) 

 

Sustain-
ability 
(2003) 

16. Met school staff at a conference?    
17. Been involved in an NES team meeting?    
18. Participated in a DLN event?    

 
19. What would help you to work more effectively with NES schools? 
 
 
20. What do you see as the greatest benefits of the NES program to schools? 
 
 
21. What do you see as the greatest benefits to NASA of the NES program? 
 
 
22. What suggestions would you make to improve the NES program? 

 
 

Rate the NES program components according to the phases of implementation and rating 
scheme listed below. 
1 = poor, 2 = below average, 3 = average, 4 = above 
average, 5 = excellent, 6 = NA 

Orientation/ 
Startup 
(2005) 

Integration 
(2004) 

 

Sustain-
ability 
(2003) 

23. Whole school participation    
24. The school’s use of their implementation plan    
25. Your assistance in the use of the action plans    
26. The stability of the NES team    
27. Involvement of the administrator    
28. Use of NASA products     
29. Use of videoconferencing    
30. Impact on family involvement    
31. Integration of NASA into the school activities    
32. Your assistance for integration of NASA    
33. NES team teachers’ use of technology    
34. NES team teachers’ use of inquiry    
35. Your assistance for using inquiry    
36. Sustainability plans by the schools    
37. Your assistance in planning for sustainability    
38. Community partnerships developed by the schools    
39. Alignment of NES with the school's plan    
40. School's use of DLN    
41. Your use of DLN    
42. Effect on student interest in STEM-G    
43. Effect on student application of STEM-G    
44. Communication with NASA staff    
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How much effect do you think the NES program has had on: 
1 = well below average, 2 = below average, 3 = 
average, 4 = above average, 5 = well above average, 6 = 
NA 

Orientation/ 
Startup 
(2005) 

Integration 
(2004) 

 

Sustain- 
ability 
(2003) 

45. Student application of STEM-G content 
knowledge?    

46. Teaching and learning through inquiry?    
47. Knowledge of STEM-G careers?    
48. Teacher knowledge and use of NASA resources?    
49. Family involvement?    
50. Student interest in STEM-G topics?    
51. Student interest in STEM-G careers?    

 
Other comments? 

  
 



 

Appendix J: Participant Workshop Feedback Report 
2006 NES Sustainability Workshop 

Center for Educational Technologies - Wheeling Jesuit University 
 
Introduction 
 
The NASA Explorer School Sustainability Conference was held July 5-7, 2006, in 
Huntsville, Alabama at the Marshall Space Flight Center educator resource center.  The 
workshop also included activities for participants at the Huntsville Space and Rocket 
Center. 
 
The goals for the workshop were to help the 2004 cohort of NASA Explorer Schools 
(NES) with the following sustainability activities:  

 Set goals and plan upcoming events with the support of NES personnel and 
regionally-based science, technology, engineering, and mathematics education 
partners; 

 Network with team members from other NES schools across the country to share 
ideas;  

 Develop clearly defined goals for year three (the final year) of NES program 
funding; and  

 Identify future partnerships and potential support (financial and in areas of 
professional development) to continue inspiring students, teachers, and families in 
STEM-related educational activities. 

 
To address these four goals, the sustainability workshop provided training in grant 
writing so that NES teams could see ways that they could obtain future support for 
continuing the work and opportunities begun by the NES program.  To help schools 
discuss, articulate, and share their goals for the third year of their NES program, 
participants were shown how to use the newly created web-based efolio database.  This 
resource will help schools document the activities they do and resources they use in a 
digital format that can be readily shared with other schools. 
 
NES teams were also able to experience first-hand simulation exercises available through 
the U.S. Space and Rocket Center. These opportunities included, for example, training as 
a fighter pilot through the use of simulators, rescue missions, and experiential activities 
such as the centrifuge simulator. 
 
This report provides a summary of participants feedback on the sustainability workshop 
activities based on their completion of the end of workshop survey. The summary also 
notes additional comments, suggestions, and recommendations made by the participants 
in their responses to the open-ended questions.  Appendix A provides a copy of the 
sustainability workshop agenda (the agenda provided is not the final version, but the 
latest disseminated prior to the conference.  Appendix A provides a copy of the workshop 
feedback form. 
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Sample Group 
 
As Table 1 shows, representatives of all 2004 NES cohort teams (49 out of 49) completed 
the workshop survey.  In addition, nine sustainability partners completed the end of 
workshop feedback form.  Nine of the ten NASA field centers were involved in 
coordinating and implementing the NES program, Dryden being the only center not 
coordinating a 2004 NES team. 
 
Table 1. Description of Survey Sample  
Center Affiliation ARC (17); GRC (24); GSFC (27);  

JPL (19); JSC (25); KSC (17);   
LARC (22); MSFC (19); SSC (3) 

Number of NES teams 
represented 

49 

Number of NES team 
administrators 

43 

Number of NES team 
teachers 

122 

Number of sustainability 
partners 

13 

Total number of surveys 178 
 
Survey Data Summaries by Sections 
 
The sustainability workshop feedback form is composed of eight sections.  Of the eight, 
six sections had close-ended and 2 sections were composed of open-ended questions.  
Descriptive statistics (numbers, mean scores, and standard deviations) of the close-ended 
sections are provided in the table below.  On a 5-point scale (with 1 being strongly 
disagree and 5 being strongly agree), teacher feedback responses averaged beyond 4 in all 
the sections.  These scores indicate participant overall satisfaction with the activities they 
engaged in during the sustainability workshop. 
 
Table 2. Summary of Participant Ratings for the Five Close-Ended Sections 

  N Mean Std. Dev 
 

How effective was the workshop?  
(Section 1) 

177 4.31 .48 
 

In what ways did the workshop help you?  
(Section 2) 

178 4.15 .52 
 

What effect do you think this workshop will have in regard 
to sustainability? (Section 3) 

176 4.55 .48 

How much you agree or disagree with the statements 
regarding this event? (Section 4) 

177 4.51 .48 

Please rate the following  
(Section 6) 

177 4.37 .53 
 

 
The percentage of teacher agreements with each statement in the section 1 of the 
workshop feedback form is presented below in Table 3. As seen in the percent of teacher 
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agreement with the statements in Table 3, between 90 to 99 of all teachers agreed that the 
sustainability workshop was effective, relevant, provided skills could be used in teachers’ 
work, and they acquired awareness, skills, knowledge, and ability to use NASA resources 
and STEM-G topics. The lowest teacher agreement of 87 percent was in regard to the 
statement indicating that teachers have a better understanding of NASA’s mission based 
on the workshop activities. 
 
Table 3. Section 1: How effective was the workshop? 

 
% 

Agreed 
% 

Neutral 
% 

Disagreed 
The information provided in the event is relevant to 
my role in education. 99 0 1 

The concepts and skills taught in the event can be 
used in my work.  97 2 1 

My personal learning objectives were met. 
 97 2 1 

I have a better understanding of NASA's mission.  
 87 12 1 

I acquired the skills and/or knowledge offered to 
participants. 98 1 1 

I have a better understanding of NASA's support 
for education. 93 6 1 

I am very aware of NASA resources now. 
 91 8 1 

Before this workshop, I was very aware of NASA 
resources. 90 9 1 

I am confident in my ability to use NASA as a 
context for teaching STEM-G topics now. 94 5 1 

Before this workshop I was confident in my ability 
to use NASA as a context for teaching STEM-G. 94 5 1 

 
The section 2 summary shows that teachers responded to questions regarding what ways 
the workshop was helpful to them in regard to the list of statements provided in Table 4. 
Teachers agreed (with 92 to 82 percent agreement) that the workshop was helpful in 
terms of identifying new partners, learning to use the efolio for planning as well as to 
showcase their school activities, continuing professional development, and identifying or 
sustaining community partners. In two areas—learning how to write grants and working 
with their NASA field center—fewer teachers (70 to 73 percent) agreed that this 
workshop helped them.  
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Table 4. Section 2:In what ways did the workshop help you? 

 Agreed Neutral Disagreed 

Identify new partners for your school  
 91 7 2 

Identify or sustain local community partners 
 87 11 2 

Learn how to write grants 
 70 20 10 

Work with your NASA field center 
 73 21 6 

Use the efolio to showcase our NASA activities 
 82 6 2 

Use the efolio for continued planning and 
reflection 92 5 3 

Continue STEM-G professional development 
activities 89 10 1 

 
Responses from survey section 3 show (See Table 5) that between 99 to 93 percent of the 
teachers agreed that the workshop impacted their confidence and ability to implement and 
sustain their relationships with the state and NASA representatives.  
 
Table 5. Section 3: What effect do you think this workshop will have in regard to … 

 
Some to 

great impact Neutral Minimal to 
no impact 

Your confidence in sustaining the program? 98 2 0 

Your ability to implement your 
sustainability plan? 96 4 0 

Your ability to sustain your relationships 
with state and NASA representatives? 93 6 1 

 
Table 6 shows that a high percentage of participants found this sustainability workshop to 
be a valuable experience, inspiring, and that they expected to apply what they learned 
from this event.  Fewer, but still a clear majority of the participants agreed that the 
workshop provided NASA-related materials that they could integrate into their 
curriculum (87%). These responses point to the breadth of the sustainability workshop-- 
NASA resources were discussed, but with the focus on partnerships, additional resources, 
such as those available through non-NASA STEM-related partners, were also given 
emphasis. 
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Table 6. Section 4:How much do you agree or disagree with each of the following? 

 Agreed Neutral Disagreed 

This event was a valuable experience. 
 98 2 0 

NASA related materials provided could be 
integrated into my curriculum. 87 12 1 

I expect to apply what I learned in this event. 
 98 2 0 

This event was inspiring. 92 8 0 

 
 
Section 5 of the survey consisted of open-ended questions.  These questions were 
specifically:  

 If you considered this event as inspiring tell us more.  
 What about the event made it inspirational?  
 How will being inspired affect you in the future? 

 
Below is a summary of the major themes that emerged from teacher open-ended 
responses. 
• Networking/sharing:  

This was the most frequently emerged theme. Teachers expressed that the 
sustainability conference was inspiring as it gave them to opportunity to connect, 
network, and share ideas with each other, other schools, organizations who they share 
similar vision and mission.  Teachers noted the connections they made with other 
schools, teachers, administrators, and community leaders. Overall, most teachers 
acknowledged having received information or had contacts to sustain the NES 
program at their schools. 

• Time: 
Several teachers commented that the sustainability workshop gave them to time talk 
with each other, share their success stories, and lessons learned from their experience 
as being an NES school.  

• Grant writing experience: 
Teachers extremely valued the grant writing experience they had in the workshop. 
They also valued the input of other professionals who are successful grant writers. 

• Space camp: 
The location of the conference, the space camp, was mentioned several teachers as 
being inspirational. After having visited the camp, several teachers indicated coming 
back to the camps with their students next year. Several others mentioned what they 
learned and seen in the camp would be useful in increasing student career awareness.  

• NASA materials: 
Discovery simulation, mathematics curriculum teaching materials, and Shuttle Shuffle 
were some of the NASA materials teachers expressed satisfaction.   

• Guest speakers: the grant writing lecture and the opening were two of the most 
frequently stated speeches teachers expressed to enjoy and learn most.  
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Section 6 of the workshop feedback form showed the greatest variability between 
responses by teachers, administrators and sustainability partners.  Table 7 shows, 
participant responses reflect highest ratings (98 percent) for the NASA staff.  Participants 
gave the lowest rating (79 percent) to the content of the workshop.  Table 8 compares the 
ratings across the three groups—teachers, administrators, and partners.  The partner 
group ratings of the workshop overall and content were lower than the teacher and 
administrator ratings.  This suggests that the partners may have had different expectations 
for the workshop than the NES team members.  This is an area that calls for more follow 
up with representatives from all three groups to understand their expectations for the 
content and overall workshop agenda. 
 
Table 7. (All participants) Section 6:Please rate each of the following. 
 Excellent Average Poor 

The workshop overall. 84 15 1 
The content of the workshop. 79 20 1 
The NASA facilities. 91 7 2 
The NASA staff. 98 2 0 

 
Table 8. Mean of ratings (from 1 to 5) by group. 

 Teachers Admini-
strators Partners 

The workshop overall. 4.15 4.37 3.85 
The content of the workshop. 4.067 4.19 3.46 
The NASA facilities. 4.40 4.23 4.23 
The NASA staff. 4.67 4.79 4.46 

 
Section 7 of the survey gives participants a chance to follow up on the ratings in section 6 
with open-ended responses to the question: What would you say to someone who asks 
you about this event?  Teachers responded to this question by using words like “great 
opportunity,” “useful,” “helpful,” “don’t miss it,” “enjoy,” “outstanding,” and 
“necessary.”   
 
Overall, teachers expressed satisfaction with the directions and guidelines they received 
from this workshop to sustain the NES program at their schools. Several participants 
reported that “the concept of sustainability is important and to gather with other teams to 
share ideas and efforts was very important.”  Another commented that, “It was a great 
experience which provided needed sustainability ideas and concepts. It was time well 
spent.”  
 
The major themes that emerged from the comments to the open-ended questions in 
section 5, continued here. Comments related to the opportunities for networking, space 
camp being a great location for this workshop, workshop giving teachers the opportunity 
and the time to share and collaborate, grant writing experience, NASA resources, and 
working with NASA people were highlighted as well.  
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Here are some quotes from teachers: 
• "You should go." 
• “Well organized, staff had a common focus and knew their stuff!” 
• “Sorry you weren't able to be here!” 
• “I would recommend that they attend an event like this. This has been very helpful and 

informative.” 
• “It was a rewarding & worthwhile event, and a great opportunity to network with a 

variety of professional educators.” 
• “It is an event that can not be missed. Everyone comes away with renewed energy 

about going back to work.” 
• “Lots and lots of wonderful information. Great grant writing sessions and great 

networking with other schools.” 
• I learned how to continue my NASA experience and carry that experience to my 

students & other educators. I was provided the resources to make this happen for 
myself. Nice bridge to making me & my team more "self-directed" in the future of our 
math & science program. 

• The event was extremely valuable and generated excitement in me as an administrator 
to promote and expand the NASA mission in our schools. I plan to expand the 
programs use NASA resources to support and enhance existing programs 

 
Finally, the last question allowed participants to share any of their additional comments 
about the workshop.  Here is a summary of these additional comments: 
• More hands-on activities 
• Referring to budget cuts, some wished to have more than 3 days for the workshop 
• More time to look at space camp materials and resources. 
• More break out time with mixed regions for teams to share stories 
• More time to talk and work with each other to exchange ideas rather than being talked 

at them or working on e-portfolios. 
• More examples (good and bad) on grant proposals and more time devoted for grant 

writing and peer reviewing each other’s writing sample 
• More time to work and connect as a team 
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AGENDA - 2006 NES SUSTAINABILITY CONFERENCE 
Agenda Overview  (last updated 1/19/2007) 
July 5-9, 2006 • Huntsville, AL 
 
 
WEDNESDAY, JULY 5 (do not include Wed on copied agenda for teachers.) 
 

3pm Arrival and Check-in at Holiday Inn Select 
Registration 

6pm Meeting with state representatives 

7pm Dessert reception and Welcome in Ballroom  
 
 
THURSDAY, JULY 6 
 
6:30am – 7:15am Breakfast available 

7:30am Shuttle to USSRC 

8am Welcome and Introductions - Auditorium 
Leah Bug Townsend, NES HQ Coordinator, NASA 

8:15am A Critical Path Towards Sustainability - Auditorium 
Jim McMurtray, Executive Director, NASSMC 

9am Sustainability Success Stories - Auditorium 
Joan Duea, Iowa Mathematics and Science Coalition 
Sacra Nicholas, Coalition for the Advancement of Science and 
Mathematics Education in Oklahoma 
Kareen Borders, Team Lead for Key Peninsula Middle School, 
Washington   

 

9:45am eFolio and Sustainability Checklist Overview - Auditorium 
Hilarie Davis, NASA Explorer School Evaluator   

10:15am  Break in lobby of ETF – Divide into teams for Museum Activities 

10:30am USSRC Museum  Activities   

11:30am Lunch Astrotrek Building   

12:30pm Concurrent Panel Discussions and reflection (Silver & Auditorium) 
Group A: Building Partnerships 

Orbry Holden, Texas Business and Education Coalition 
J. Patrick White, Idaho Science, Mathematics and Technology 
Coalition 
Brett Pawlowski, DeHavilland and Associates 
 

Group B: Building Leadership at the NES 
Arlene Elrod and Judi Backman, National Science Resources 
Center 
Wil Parker, National Board for Professional Teaching Standards 
Deborah Tucker, Associate Member, Council of State Science 
Supervisor 
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1:30pm Break in Lobby of ETF  

2pm – 3pm Crew Launch Vehicle Presentation - Auditorium 

3:15pm Sustainability Planning with State and NASA Representatives   
Evaluators / Exit interviews (All rooms have internet and laptop sign out at welcome 
table. One per state. Must turn in driver’s license to take one. Must turn in that night 
before boarding bus.)  
           Auditorium  -  ME 7, NH 4, NJ 5, NY 6 
           Silver  - TX 13,  KS & OK 10, KY& WV 11, NC 11, SC 7 
           Science Lab  - FL 11, GA 11  
           Educator Resource Center – CA 28  
           Upstairs Room 1 King – MS 5, ND 3  
           Upstairs Room 2 Window – AK & WA 8, ID & UT 9 
           Upstairs Room 3 Interior  - DE MD & VA 11, PA 10 
           Upstairs Room 4 Medium – IL & IN 11, MI 11, WI 6, MN & SD 6 
 In Main Building – USSRC staff will walk group to room at 3:10pm           
           Corporate Room 1 – AL 6, AR 4, MO 3,  
           Corporate Room 3-  TN 10, LA 8 

5:30pm Shuttle to hotel from ETF 
FRIDAY, JULY 7 
 
6:30am – 7:15am Breakfast available 

7:30am Shuttle to USSRC 

8am Concurrent Panel Discussions and reflection (Silver & Auditorium) 
Group A: Building Partnerships 

Orbry Holden, Texas Business and Education Coalition 
J. Patrick White, Idaho Science, Mathematics and Technology 
Coalition 
Brett Pawlowski, DeHavilland and Associates 
 

Group B: Building Leadership at the NES 
Arlene Elrod and Judi Backman, National Science Resources 
Center 
Wil Parker, National Board for Professional Teaching Standards 
Deborah Tucker, Associate Member, Council of State Science 
Supervisors 
 

9:00am  Break in Lobby of ETF   

9:30am Sustainability Planning with State and NASA Representatives  
Evaluators / Exit interviews 
             Auditorium  -  ME 7, NH 4, NJ 5, NY 6 
             Silver  - TX 13,  KS &OK 10, KY& WV 11, NC 11, SC 7 
             Science Lab  - FL 11, GA 11  
             Educator Resource Center – CA 28  
             Upstairs Room 1 King – MS 5, ND 3  
             Upstairs Room 2 Window – AK& WA 8, ID &UT 9 
             Upstairs Room 3 Interior  - DE MD & VA 11, PA 10 
             Upstairs Room 4 Medium – IL& ID 11, MI 11, WI 6, MN & SD 6 
     Main Building  USSRC staff will walk group over at 9:20am 
             Corporate Room 1 – AL 6, AR 4, MO 3  
             Corporate Room 3-  TN 10, LA 8 
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11:30am Lunch 

12:30pm Hands-on Activities.  
  Space Activities – Meet in Auditorium at ETF 
 Aviation Activities – Meet under Pathfinder 

TBA Shuttle to hotel 
 
SATURDAY, JULY 8 
 
6:30am – 7:45am Breakfast available 

8am Shuttle to USSRC 

8:30am Future NASA Opportunities for the NES – Large Auditorium  

9:30am Grantwriting Success Stories and Reflection  
 

10:00am  Break in Lobby of ETF   

10:30am Grantwriting Workshops  
Introductory: Deborah Tucker, Associate Member, Council of State Science 
Supervisors 
 62 for Intro  
Intermediate Group will meet separately NEED THE LIST 49 people  

11:45am Lunch 

1:00-2:00 pm 
 
 
 

2:00-5:00 pm 

Success and Challenges Session        
          NES Teachers : Auditorium – Leah Bug – Townsend  
          NES Administrators –  Silver - Trena Ferrell  
          NES Tribal School Teachers – ERC  - Sonya Lawrence  
 
Complete Sustainability Plans on own with partner support. All rooms will be open. 
 
Complete NEEIS evaluations in Science Lab –  
        1:00pm – MSFC 24 & SSC  3 participants 
        1:30pm – GSFC 34 participants 
        2:00pm – LARC 30 participants 
        2:30pm – JSC 31 participants  
        3:00pm – JPL 22  & ARC  20 participants  
        3:30pm – KSC 20 & GRC 22 participants    

5pm Shuttle to hotel 

6:15pm Shuttle to USSRC 
Dinner and party under the Shuttle 

8:00pm-10pm Round robin shuttle to hotel 
 
SUNDAY, JULY 9 
 

6:30am Breakfast available 

All day Shuttles to airport from Hotel  
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Teacher Survey - Participant Workshop Feedback Form 
 
Workshop: 2006 NASA Explorer School Sustainability Workshop - July 5-8, 2006 
Your Name _____________________________ Your position ________________________   
Your school _____________________________ 
 
1. How effective was the workshop? (Check one for each statement) 

 
Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree 
The information provided in the event is relevant 
to my role in education.      
The concepts and skills taught in the event can be 
used in my work.       
My personal learning objectives were met.      
I have a better understanding of NASA's mission.       
I acquired the skills and/or knowledge offered to 
participants.      
I have a better understanding of NASA's support 
for education.      
I am very aware of NASA resources now.      
Before this workshop, I was very aware of NASA 
resources.      
I am confident in my ability to use NASA as a 
context for teaching science, technology, 
engineering, mathematics, and geography 
(STEM-G) topics now.      
Before this workshop I was confident in my 
ability to use NASA as a context for teaching 
STEM-G.     

 
 

 
2. In what ways did the workshop help you? (Check one for each statement) 

 
Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree 

Identify new partners for your school       
Identify or sustain local community partners      
Learn how to write grants      
Work with your NASA field center      
Use the eFolio to showcase our NASA activities      
Use the eFolio for continued planning and 
reflection      
Continue STEM-G professional development 
activities      
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3.  What effect do you think this workshop will have in regard to… (Check one for each) 

 
Negative 
Impact 

Minimal 
Impact Neutral Some 

Impact 
Great 

Impact 
Your confidence in sustaining the program?      
Your ability to implement your sustainability 
plan?      
Your ability to sustain your relationships with 
state and NASA representatives?      

 
4. How much do you agree or disagree with each of the following? (Check one for each) 

 
Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree 
This event was a valuable experience.      
NASA related materials provided could be 
integrated into my curriculum.      
I expect to apply what I learned in this event.      
This event was inspiring.      

 
5. If you considered this event as inspiring tell us more.  What about the event made it 

inspirational?  How will being inspired affect you in the future?  
 
 
 
 
6. Please rate each of the following. (Check one for each) 

 Poor Below 
average Average Above 

average Excellent 

The workshop overall.      
The content of the workshop.      
The NASA facilities.      
The NASA staff.      

 
7. What would you say to someone who asks you about this event? 
 
 
 
8. Additional comments about this event: 
  
 

Thank you for completing this survey! 
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Appendix K: Recommendations for Changes to the DLN Microgravity Assessment 
based on Teacher/Student Field Test Data Item Analysis 

By Hilarie Davis 
 
 
Background 
Key concepts in microgravity addressed in the DLN module were identified by the team 
who delivers the module in conjunction with the evaluator.  Sample items were 
developed and reviewed by the team and outside science educators and scientists. Ten 
items were field tested as pre/post tests with 69 teachers and 77 students in the spring of 
2006.  The results of those field tests showed significant increases in knowledge of 
teachers on all 10 items and in students in 9/10 items as a result of participation in the 
microgravity DLN event. 
 
Teacher and Student Results 
Comparing the responses of teachers and students from pre and post testing reveals some 
interesting patterns.  A high percentage of teachers and students answered pretest 
question #1 correctly (67.6% and 80.5%).  It would appear the “floating” is associated 
with outer space and therefore an easy choice.  A majority of teachers and students 
answered question #2 incorrectly (72.1% and 67.5%) indicating that successfully 
challenges the reader.  On the post test, both groups answered the question correctly with 
an over whelming majority (89.7% and 87.0%).  Teachers successfully answered 
question # 4 64.7% of the time while students answered the same question successfully 
45.5% of the time.  It seems that “porous” is a more unfamiliar word for the student 
population tested.  Both teachers and students were able to answer question #9 on the 
pretest with a high level of success (70.6% and 75.3%). 
 
Teacher Results 
Pre test Item Scores 

Question Item Response % Question # A B C D 
1 67.6 19.1 11.8 2.9 
2 0.0 0.0 72.1 26.5 
3 29.4 36.8 33.8 4.4 
4 19.1 7.4 64.7 8.8 
5 47.1 16.2 29.4 8.8 
6 19.1 26.5 35.3 19.1 
7 72.1 4.4 2.9 20.6 
8 26.5 0.0 47.1 25.0 
9 7.4 7.4 13.2 70.6 

10 51.5 7.4 25.0 11.8 
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Post test Item Scores 
Question Item Response % Question # A B C D 

1 0.0 101.5 0.0 0.0 
2 2.9 2.9 5.9 89.7 
3 100.0 0.0 1.5 0.0 
4 4.4 1.5 95.6 0.0 
5 2.9 98.5 0.0 0.0 
6 5.9 58.8 27.9 5.9 
7 4.4 2.9 1.5 92.6 
8 2.9 1.5 86.8 10.3 
9 1.5 0.0 0.0 100.0 

10 1.5 91.2 5.9 1.5 
 
Student Results 
Pretest Item Scores 
 A B C D 

1 80.5 9.1 6.5 3.9 
2 2.6 3.9 67.5 26.0 
3 42.9 10.4 33.8 13.0 
4 19.5 22.1 45.5 13.0 
5 46.8 2.6 20.8 29.9 
6 11.7 15.6 64.9 6.5 
7 48.1 11.7 9.1 31.2 
8 29.9 16.9 15.6 37.7 
9 5.2 13.0 5.2 75.3 

10 46.8 11.7 32.5 9.1 
 
Posttest Item Scores 
 A B C D 

1 2.6 97.4 0.0 0.0 
2 9.1 0.0 3.9 87.0 
3 88.3 0.0 6.5 3.9 
4 7.8 14.3 77.9 0.0 
5 3.9 89.6 5.2 1.3 
6 20.8 18.2 45.5 15.6 
7 37.7 2.6 2.6 57.1 
8 23.4 2.6 58.4 13.0 
9 1.3 0.0 3.9 94.8 

10 5.2 89.6 5.2 1.3 
 
 
 
Recommendations 
Pretest questions 1, 2, 4, 7, 8, and 9 do not have strong enough distractors for teachers or 
are not difficult enough questions for this audience.  Pretest questions 3, 4, 9 do not have 
strong enough distractors or are not hard enough questions for students. Low scores by 
students on questions 6, 7, 8 post test indicate the need for more attention to the concepts  
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of the effect of microgravity on the heart, and the training environment for astronauts is 
needed in the module. Individual analysis of these questions is presented below: 
 
Question 1 
 The condition that is known as microgravity occurs when objects are: 

a. Floating 
b. Freefalling 
c. Balancing 
d. Sinking  

Response “D,” “sinking” does not seem as reasonable a possibility as the others.  A more 
difficult option should be suggested.  Ex: “expanding,” “flying,” “submerged.” 
 
Question 2 
 To simulate working in the environment of space for long periods of time, 
 astronauts train in: 

a. Drop towers 
b. Sounding rockets 
c. Antigravity room 
d. Neutral buoyancy lab 

Response “C” received over 72% on the pretest and it is the incorrect answer.  This is a 
great distractor. A and B were not chosen at all, suggesting they are not good distractors. 
They could be changed to "speed of light planes" and "undersea labs." 
 
Question 3 

When astronauts begin living in space, their body fluids: 
a. Shift from their legs and arms towards the body's core and head 
b. Retains the same relative distribution as on Earth 
c. Shift from the center of their bodies out to their hands and feet 
d. Shift towards their head and down into their legs 

Students chose “B” least often so it should be changed to be more plausible.  Ex: “Is 
effected by reduced gravity only after living in space more than 3 months” 
 
Question 4 

What happens to the skeletal system of astronauts, who live in space for long periods 
of time? 

a. Their bone mass increases 
b. Their bones become shorter 
c. Their bones become more porous 
d. Their bones become stronger 

64% of teachers chose "C" on the pretest. B and D were chosen by under 10%. Students 
chose “D” least often indicating that it is a week distractor. Suggestions for changing B 
and D. "Their tendons contract making them seem shorter" or "Their bones stay the same, 
it's the muscles that get weak" or “Their bone density increases” 
 
Question 7 

The closest training experience that astronaut's have to actually being in space is: 
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a. SCUBA diving in the Neutral Buoyancy Laboratory 
b. Parachuting from high altitude aircraft 
c. Bungee cord experiments with drop towers 
d. Flying parabolas in the Weightless Wonder 

Response “A” was chosen more than 72% of the time indicating that either the teachers 
had a large amount of prior knowledge or the other choices were not distracting enough. 
 
Question 8 

Exercise, taking medications, pre-flight training, and proper nutrition are examples of 
a. Counterbalancing 
b. Atrophy 
c. Countermeasures 
d. Space Adaptation Syndrome 

Teachers did not choose “B” at all on the pre test.  “B” should be changed from 
“Atrophy” to a more plausible choice.  Ex: “conditioning” or “training” 
 
Question 9 

Because astronauts work in the weightless environment of space for extended periods 
of time, their: 

a. Total muscle mass increases due to weight loaded exercises 
b. Muscles remain strong because only little muscular support is needed 
c. Muscles maintain the same total amount of mass as on Earth. 
d. Muscles weaken and deteriorate through a process called atrophy 

Teachers chose “D” 70.6% of the time. 75.3% of students chose “D” on the pretest.   “A” 
and “B” were only chosen by teachers 7.4% each.  Choices “A” and “B” should be 
changed to be more challenging.  Ex: “muscle mass decreases because of the change in 
atmospheric pressure” or “muscle mass remains relatively unchanged unless they spend 
more than two months in space.” 
 
Low correct answers on the posttest by students indicating need for more attention 
to these concepts. 
 
Question 6 
In time, living in space means that a person's heart will: (18% correct) 

a.  Keep its original size and shape (21% chose) 
b.  Shrink from its original size (18% chose) 
c.  Work harder to push the blood towards the head (45% chose) 
d.  Work less because there is more blood (16% chose) 

 
Question 7 
The closest training experience that astronaut's have to actually being in space is: (57% 
correct) 

a.  SCUBA diving in the Neutral Buoyancy Laboratory (38% chose) 
b.  Parachuting from high altitude aircraft (2.6% chose) 
c.  Bungee cord experiments with drop towers 2.6% chose) 
d.  Flying parabolas in the Weightless Wonder (57% chose) 
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Question 8 
Exercise, taking medications, pre-flight training, and proper nutrition are examples of: 
(58.4% correct) 

a. Counterbalancing (23.4% chose) 
b. Atrophy (2.6% chose) 
c. Countermeasures (58.4% chose) 
d. Space Adaptation Syndrome (13% chose) 
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Appendix L: Mission: Fuel Your Imagination!  Challenge Evaluation 
By Hilarie B. Davis, Ed.D. for CET/NES Evaluation 

 
Students and teachers in grades 3-8 were invited to participate in a Challenge event by 
writing their own short stories incorporating at least three science facts after participating 
in a Digital Learning Network event with Chris van Allsburg or viewing a webcast of the 
event.  The focus question for the event was:  
 

How can science facts and creative writing be combined  
to inspire students to write stories about space exploration? 

 
A distance learning event provided an opportunity for language arts and 
science teachers to work together to challenge their students to combine 
science and imagination to create stories of their own. Through three 60-
minute webcasts, two for students and one for teachers, participants saw and 
heard author/Artist Chris Van Allsburg and NASA Scientist Jennifer Keyes share 
their thoughts about imagination in art and exploration. In response students 
wrote their own stories and sent them into NASA as part of a NES Challenge. 
http://nasadln.nmsu.edu/dln/content/catalog/details/?cid=441 
 
Teachers guided students to analyze how Allsburg used science ideas in 
Zathura using a lesson plan at 
http://son.nasa.gov/challenges/fyi/author_meets_scientist_lesson.pdf, 
Students developed stories of 1500 words or less. Stories were to be judged 
by each class using a rubric provided 
(http://son.nasa.gov/challenges/fyi/fyistudentguide.pdf), with the best one 
submitted online to the Challenge. 
 
One student author was selected as a national winner in each grade category 
(3-4, 5-6, 7-8) and have his/her story published on-line, and attend Space 
Camp. 
 
To assess the effect of the event on students and teachers, surveys for 
students and teachers were administered in 15 schools. 162 student surveys and 
11 teacher surveys were returned and analyzed. 
 
Student Results 
All the students (100%) reported learning how to use science in their stories.  
 

Question None % Some % A lot % 
How much did you learn about how to 
use science in your stories? 0 0.0 94 58.0 68 42.0 

 
Most students reported being better at writing a story with science in it (95.1%). The 
majority of students (95%) felt that it was either “some” or “a lot” helpful to hear from 
the author of Zathura.  
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Question None % Some 

what % A lot % 

How much better are you at writing a 
story with science in it now? 7 4.3 84 51.9 70 43.2 

How helpful was it to hear from the 
author of Zathura? 12 7.4 37 22.8 109 67.3 

 
 
46% of the students report liking stories with science in them. 
 

Question I don’t % Sort of % A lot % 
How much do you like stories with 
science in them? 9 5.6 78 48.1 74 45.7 

 
25% of students reported they will use science in their stories in the future. 15% reported 
they plan a career that uses science.  
 

Question I won’t % I might % I will % 
How likely is it that you will use 
science in your stories in the future? 3 1.9 118 72.8 41 25.3 

How likely is it that you will have a 
career that uses science? 25 15.4 112 69.1 24 14.8 

 
64.2% of the students reported being “a lot” more interested in space science after 
reading Zathura.  
 

Question No % Some % A lot % 
Are you more interested in space 
science after reading Zathura? 18 11.1 38 23.5 104 64.2 

 
Students reported a statistically significant increase in their ability to write after this 
experience (t-test p<0.01).  Before having this experience, 27% of students rated 
themselves as “poor” writers, while after the experience those who rated themselves in 
this category had fallen to 2%.  12% of the students reported being “excellent” writers 
before this experience, while 42% reported being excellent writers after the experience.  
Nearly half of the students reported believing that their story was “excellent.” 
 

Question Poor % Fair % Excellent % 
How would you rate yourself as a 
writer before this experience? 43 26.5 100 61.7 19 11.7 

How would you rate yourself as a 
writer after this experience with 
Zathura? 

3 1.9 90 55.6 68 42.0 

How good do you think your story is? 11 6.8 72 44.4 79 48.8 
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T-test Results 
Question N Mean P Value 

How would you rate yourself as a writer before this experience? 156 1.98 
How would you rate yourself as a writer after this experience with 
Zathura? 156 2.34 <0.01 

 



Appendix L – Challenge Evaluation 

Center for Educational Technologies® 184 

Teacher Results 
11 teachers participated in the study and returned surveys. All the teachers reported that 
their students improved because of this experience.  
 
How much did student your students' writing improve? 
45.5% of the teachers reported that their students' science writing improved a lot. 45.5% 
of the teachers also reported that their students' general writing improved a lot.  

Questions 
No 

impact % A little % A lot % 
How much did your students improve 
in writing stories with science in 
them? 0 0.0 5 45.5 5 45.5 
How much did they improve in 
writing stories in general through this 
experience? 1 9.1 4 36.4 5 45.5 

 
How would you rate your winning writer's work? 
Before having this experience, 18% of teachers rated their winning writer’s work as 
“excellent” while after the experience, that had risen to 73%, a statistically significant 
increase (t-test p<0.01).  
 
 Poor  Fair  Excellent  
How would you rate your winning 
writer’s work before this experience 
with Zathura? 1 9.1 8 72.7 2 18.2 
How would you rate your winning 
writer’s work as a result of this 
experience? 0 0.0 3 27.3 8 72.7 

 
Question N Mean P value 

How would you rate your winning writer’s work before this experience with 
Zathura? 11 2.09 

How would you rate your winning writer’s work as a result of this experience? 11 2.45 
<0.01 

 
How often do your students do science writing? 
27% of teachers reported using science writing in their class “often” before this 
experience. After the event, 64% say they will use science writing in their class “often," a 
statistically significant increase (t-test p<0.01).  
 
 Never % A little % Often % 
How often have you asked students to 
use science in their stories in the past? 3 27.3 5 45.5 3 27.3 
How likely is it that you will ask 
students to use science in their stories 
in the future? 0 0.0 4 36.4 7 63.6 

 
Question N Mean P value 

How often have you asked students to use science in their stories in the past? 11 2.00 
How likely is it that you will ask students to use science in their stories in the 
future? 11 2.36 <0.01 
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How often do you integrate science and language arts? 
The number of teachers that integrated science and language arts rose from 32% before 
this experience to 91% after, a statistically significant increase (t-test p<0.02).  
 Never % A little % Often % 

How often did you integrate science 
and language arts in the past? 0 0.0 6 54.5 4 36.4 
How likely are you to participate in a 
science and language arts activity in 
the future? 0 0.0 1 9.1 10 90.9 

 
Question N Mean P value 

How often did you integrate science and language arts in the past? 11 2.45 
How likely are you to participate in a science and language arts activity in the 
future? 11 2.64 <0.02 

 
How often do you use videoconferencing? 
None of the teachers reported that they used videoconferencing or websites “often” in 
their classrooms before this experience compared with the 73% reported who they would 
after, a statistically significant increase (t-test p<0.01).  
 
 Never % A little % Often % 
How often did you use 
videoconferencing or webcasts in the 
past? 4 36.4 7 63.6 0 0.0 
How likely are you to use 
videoconferencing or webcasts in the 
future? 0 0.0 3 27.3 8 72.7 

 
Question N Mean P value 

How often did you use videoconferencing or webcasts in the past? 11 1.60 
How likely are you to use videoconferencing or webcasts in the future? 11 2.55 <0.01 

 
How often do you incorporate NASA science ideas into your class? 
91% of teachers reported that they were likely to incorporate NASA science ideas and 
activities in their classroom after experiencing this event, a statistically significant 
increase from the 54.5% who reported they incorporated NASA into their classes before 
the event (t-test p<0.04). 
 
 Never % A little % Often % 
How often did you incorporate NASA 
science ideas and activities in your 
class in the past? 0 0.0 5 45.5 6 54.5 
How likely are you to incorporate 
NASA science ideas and activities in 
your class in the future? 0 0.0 1 9.1 10 90.9 
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Conclusions 
Students and teachers responded positively to the challenge and reported positive effects 
on their writing, integration of science into language arts, and use of NASA materials.  
 

• 100% of the students said they learned something about using science in their 
stories. 42% said they learned a lot about science writing. 

• 95.1% of the students said they were better at writing a story with science after 
the Challenge. 43.2% said they were a lot better. 

• 95% of the students felt it was useful to hear from the writer of Zathura. 
• 45.7% of the students report liking stories with science in them a lot. Only 5.6% 

said they did not like stories with science. 48.1% said they "sort of" like stories 
with science in them. 

• 98.1% of the students report they will use science ideas in their stories in the 
future. 

• 83.9% of the students report considering or planning a career that uses science. 
• 64.2% of the students reported being “a lot” more interested in space science after 

reading Zathura. 
• Students reported a statistically significant increase in their ability to write after 

this experience (t-test p<0.01). 
• 48.8% of the students report thinking their stories were excellent. 

 
Teachers report significant effects of the experience on their students and their own 
teaching practice. 

• 45.5% of the teachers reported that their students' science writing improved a lot 
• 45.5% of the teachers also reported that their students' general writing improved a 

lot. 
• Teachers' ratings of their winning writer's work changed significantly, from 18% 

rating it as excellent before the Challenge to 73% rating their winning student's 
writing as excellent after the event. 

• 64% of teachers say they will asks students to use science in their writing as a 
result of participating in the Challenge, a statistically significant increase from 
27% of the teachers saying they asked students to use science in writing before 
the event. 

• 91% of the teachers say they will integrate science and language arts often after 
the Challenge, a statistically significant increase from 32% before the Challenge. 

• 72.7% of the teachers say they will use videoconferencing or webcasts after the 
Challenge, a statically significant increase over the 0% who reported using them 
before. 

• 90.9% of the teachers say they will incorporate NASA science ideas often into 
their classes after the Challenge, a statistically significant increase from the 54.5% 
before. 

Question N Mean P value 
How often did you incorporate NASA science ideas and activities in your class 
in the past? 11 2.55 

How likely are you to incorporate NASA science ideas and activities in your 
class in the future? 11 2.64 

<0.04 
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Recommendations 
Based on these results, it is recommended that: 

• This event and other language arts connected events be offered to teachers and 
students.  

• Other events be offered using the combination of NASA resources, the DLN and 
current writers and thinkers using this same format. 

• The evaluation materials continue to be submitted with the contest entry to ensure 
completion.  

• The evaluation surveys be revised to ask students more pre/post questions and to 
ask them to write a reflection about what they learned about incorporating science 
into writing to be submitted with their short story.  

• Teachers also be asked reflect on what they learned about integrating science and 
language arts, videoconferencing and incorporating NASA materials. 
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Executive Summary 
The NASA Explorer Schools-Handheld Using Community was established to provide 
support for NES classrooms that were adopting handheld computers for student use. At 
the outset, there were three goals/deliverables: 

• Provide NES-HUC teachers with professional development and ongoing support 
to better enable them to integrate the handhelds into the fabric of their classroom 
activities.  

• Develop educational software for the handhelds in use in NES-HUC classrooms 
that addressed the needs of the classrooms. 

• Support the NES-HUC in assessing the impact of the handhelds on curriculum 
and on student achievement.  

 
We have supported over 400 students in grades four though eight and nine teachers who 
integrated the handheld technology in their classes.  Our team’s professional development 
efforts helped the teachers both understand the technology per se and, most importantly, 
how to integrate the technology into their everyday curriculum. We collected 97 students’ 
pre- and posttests and 146 students’ attitude survey.  The results of pre- and posttest 
demonstrated that the handheld technology facilitates student learning on sciences, 
mathematics and language arts regardless of gender, ethnicity, ability-level and grades.  
On the attitude survey, the handheld-using students responded that their handheld was an 
effective learning and writing tool.  Their attitude and motivation toward the handheld 
was very high in the positive direction. 
From this project, we found two key factors that were essential for successfully 
integrating handheld technology into the classroom’s curriculum:  
• It is critically important that teachers be provided with a broad range of supports – 

from responding to broken technology in the classroom to helping teachers rethink 
their curriculum to effectively use handhelds.  

• It is critically important that each student have his or her own handheld device to use 
during classroom activities. 

While we feel that the project did achieve its goals and enable the NES teachers ands 
students to use handheld technology effectively, new challenges await: (1) the handhelds 
are aging; how will they be replaced/repaired? (2) Who will provide the teachers will 
support now that the NES-HUC project is over? Perhaps the NES program can help in 
this latter situation and provide some resources – and in particular, encourage the 
handheld-using teachers to communicate amongst themselves. Now that we are no longer 
in the picture, maybe now the teachers will realize that in working together, they will all 
benefit.  
In this report, we describe (1) our efforts in pursuing the project goals, and (2) our 
findings and reflections from that pursuit.  
Introduction to the Study 
We have formed the Handheld-Using Community for the NES schools that are actively 
using handheld computers in pursuit of NES goals on November 2004.  In the NES-HUC, 
we have supported participating schools to take science and mathematics content from 
NASA in planning and implementing their curriculum from January 2005 to June 2006.  
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Goal: Provide Professional Development and Ongoing Support 
The literature is replete with studies that show that when teachers are not provided with 
adequate professional development and ongoing support, the innovations being attempted 
fail. The use of handheld computers in the classroom is most definitely an innovation that 
required teachers to learn new instructional practices and develop new technology-
oriented expertises. The HI-CE team provides the NES-HUC teachers with a variety of 
professional development opportunities and continued to support the teachers throughout 
the life of the project.  
Given the lack of support for the teachers within the schools over the two years of the 
project, HI-CE became the primary support organization for the teachers. Frankly, the 
fact that only two schools dropped out of the program – due to lack of school support – is 
a testimonial to the effectiveness and dedication of the HI-CE team.  
During the first year of the project, the goal was to provide teachers with training in how 
to use the technology and how to rework their lessons to include the use of the handhelds. 
The goal was to set up essential technologies in classrooms for creating a handheld 
integrated learning environment.  In order to accomplish the goal, we had a regular 
communication with the teachers to answer the questions and to offer technical supports 
by email and phone conference 
During the second year of the project, our professional development goals were (1) to 
help the teachers develop lessons that used the handhelds and (1) to train the teachers to 
become “action researchers” so they could, themselves, design, collect, and analyze data 
on the impact of the handheld computers on their classroom. While the teachers were 
integrating handheld technology into their lessons, we had weekly meetings with the 
teachers by video and phone conferences.  During the conferences, we focused on 
pedagogical supports for teachers.  We helped the teachers to take existing curriculum 
materials and embed them into the class in order to leverage students using handheld 
computers. Additionally, we assisted teachers to identify classroom measures for their 
learning objectives as well as develop pre- and post-test to assess student learning in their 
lessons.  
We provided identical professional development for both on-site and on-line schools 
except for on-site visit workshops. The on-site workshops were conducted only for the 
teachers from the on-site partner schools at various times in the school year to help them 
learn the ins/outs of using handhelds. We provided the workshops not only for the NASA 
teachers but also those who are in their school districts and interested in handheld 
technology. 
We built a web portal that was meant to provide a community work space where the 
NES-HUC teachers could come together and share observations, pose problems, etc. 
While we launched the website three different times, we found that the NES-HUC 
teachers simply would not use the website. It is our sense that the teachers tended to 
focus on their own school and their own classroom and they didn’t have the time or 
energy to contribute to a community. A deeper issue is the lack of a community culture in 
K-12. Unless a school leader guides teachers into being collaborative, supportive 
partners, teachers tend to not be particularly collaborative. We failed to build a real 
community amongst the NES-HUC teachers.  
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Goal: Develop Educational Software 
We had intended to develop educational applications for the NES-HUC teachers’ 
classrooms. However, as we came to see, the teachers were more than occupied with 
trying to integrate the tools in GoKnow’s Handheld Learning Environment into their 
classroom and curriculum. We felt that it would be a better use of our limited resources to 
support more NES schools than create software that more likely wouldn’t be used. While 
we had proposed to support five schools, we decided to support 11 schools. We provided 
all 11 schools with professional development, ongoing support. (Two schools eventually 
dropped out, leaving us to support nine schools). 
GoKnow provided software and technical assistance at now charge to the project. There 
was no expectation that the NES schools would provide anything to GoKnow for this 
contribution.  
The teachers used the GoKnow handheld applications which are basically office 
productivity tools including FreeWrite™, PiCoMap™  and Sketchy™ in their classes.  
FreeWrite™ is a  word processing program.  In addition to the basic word processor 
features, advanced features such as auto-capitalization, spell checking, and revision help 
make writing easier for the user.  PiCoMap™ allows students to create, share, and 
explore concept maps on their handheld computer.  This program enables users to create 
multiple nodes and relationships, leading to elaborate concept maps for brainstorming, or 
visual outlining purposes.  Sketchy™ is a drawing and animation tool featuring many pen 
options, geometric objects, up to 999 frames, and an easy-to-use interface.  Helpful 
features such as duplicate, insert and delete allow the students to do quick and clean 
animation creation.  In Sketchy, students can create and animate/simulate their knowledge 
representations to articulate the details of their understanding of the domain.  FreeWrite, 
Sketchy and PiCoMap can also be beamed to other students and the teacher. 

Goal: Assess Impact of Handhelds on Student Achievement and Motivation. 
Our evaluation sought to understand the impact the NES-HUC has had on promoting the 
NES program objectives. Towards this end, there are two specific research questions that 
we have pursued:  

1. What are the factors involved in creating and sustaining a NES-based, handheld-
integrated learning environment? 

2. To what extent have participants in the NES-HUC accomplished the NES 
program objectives? 

Review of Preliminary Research 
Low-cost, handheld computing devices may well enable K-12 to reach its Holy Grail – 
provide each and every child with his or her own personal, powerful computer for use 
24/7.  Some educators argue that 1:1 computing will finally enable education to realize 
the full potential of technology to positively impact teaching and learning.  While small 
in stature, handheld computers are general purpose computing devices, capable of 
supporting a broad range of activities. Below, we describe the major types of activities in 
which students use handheld computers.  
Researching, Organizing, and Expressing.  The multiple and various functions of the 
handheld can be applied for creative teaching and learning practices. Handhelds assist 
students in writing, editing, and revising stories, papers, and journals (Vincent, 2003). 
Students also use handheld to take class notes or store research information (Norris & 
Soloway, 2004). In addition, using handhelds allows students to represent their 
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understanding by creating animations, developing concept maps, and drawing pictures. 
Handhelds are effective organizational tools in K-12 classrooms as well. Using handhelds 
as a self-management tool allows students to organize their work and schedule their 
studies more efficiently (Ray, 2003). Moreover, teachers have more flexibility through 
the handhelds in managing classroom assignments (Norris & Soloway, 2003; Ray, 2003). 
For instance, students are able to beam (using infrared or Bluetooth) their class notes and 
long-term assignments to their classmates, and beam completed work to the instructor’s 
handheld. 
Capturing and Analyzing Scientific Data.  Educators have advocated that the true 
strength of handhelds is their ability to collect and analyze data (Aleahmad & Slotta 
2002; Tinker, Staudt, & Walton, 2002; Topp, n.d.). Students can download a database 
and use the information as the source of original research and analysis (Aleahmad & 
Slotta 2002; Tinker et al., 2002; Topp, n.d.). Students can merge their collected data into 
a larger database by simply beaming or syncing their databases (Tinker et al., 2002). 
Students with handhelds are able to collect and analyze data in real time and then display 
results. 
Communicating and Collaborating.  The wireless communication capabilities of 
handheld computers enhance information sharing and collaborative work among students 
(Savill-Smith & Kent, 2003; Staudt, 2002). Teachers and students can easily share 
information by beaming files (Pusic, n.d.; Joyner, 2002). In addition, handhelds can 
facilitate parent-teacher communication (Strom & Strom, 2002). For example, students 
can store their work on individual handhelds to demonstrate to their parents what they 
have been doing in school (Bauer & Ulrich, 2002; Greaves, 2000). Student work on 
handheld computers can be stored as electronic portfolios in a web based database (e.g., 
PAAM, made by GoKnow, Inc.), which can also be an important part of showing parents 
the learning activities that occur in the classroom (Tatar, Roschelle, Vahey, & Penuel, 
2003). 
In fact, Norris & Soloway (2003) suggest that a handheld computer can be used for 80% 
of the tasks for which a desktop or laptop is used, at about 20% of the cost of a laptop or 
desktop. They argue that handhelds, suitably equipped with educationally-oriented 
software, are task-appropriate for K-12 learning environments, i.e. they enable children to 
carry out the kinds of activities that are appropriate for them (e.g., write a report about an 
inventor, graphically describe the water cycle, write a play collaboratively, peer edit a 
story).  

Findings from Empirical Research: Students 
In this section, we present the findings from the empirical research on handhelds 
organized both by subject matter. 
Science. Research in science education has revealed that students have the most valuable 
learning opportunities when they raise questions while they are actually working with 
scientific data (Novak & Gleason, 2001). Handhelds can facilitate inquiry activities by 
effectively supporting students in data collection and interpretation (Graham, 1997). 
Innovative applications for science subjects have been introduced to students and 
teachers. For example, Cooties is a virus simulation game, designed to explore the spread 
of communicable disease through the ‘infection’ of students’ handhelds (Shields & 
Poftak, 2002). GeneyTM is a collaborative problem-solving application to help students 
explore genetic concepts (Danesh et al., 2001). Teachers who’ve used these programs 
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have noted that they teach subtle concepts in a fun, engaging way, and also provide a 
powerful venue to discuss real-life issues (Shields & Poftak, 2002). They have also 
claimed that handhelds fit well in a constructive model, which encourages student 
learning and motivation (Shields & Poftak, 2002).  
Many educators have employed handheld computers for improving student performance 
in science. Tinker et al. (2002) used handhelds in science fieldwork for 4th–12th grade 
students. They described various ways of using handhelds in science, including data 
transfer into a database or spreadsheet, keeping track of frequencies over time, and 
sketching images and saving them in a database. They advocated that using handhelds 
allowed students to process more of their work in the field, and closer to their immediate 
observations, and assemble a rich set of data (Savill-Smith & Kent, 2003). Aleahmad & 
Slotta (2002) integrated handhelds into an existing web-based educational platform in 
middle and high school. They proposed that handhelds provide the mobility necessary to 
collect real-world data and observations, and to offer dynamic content outside the 
classroom. Topp (No Date) used handheld computers as data collection tools in a science 
project on water quality.  
Research findings have shown that the use of handhelds allows students to focus on the 
task, improve the productivity of research projects, and enhance students’ learning in the 
sciences (Graham, 1997; Norris & Soloway, 2003). Graham (1997) described students 
who used handhelds to prepare for a visit to a garden, conduct observations and 
environmental measurements during the visit, analyze the collected data, and write a 
report. The results of these activities illustrated that handhelds helped raise students’ 
performance by allowing them to focus on the task. Pusic (n.d.) reported that students 
beaming data to each other helped improve their research projects, make field trips with 
handhelds more productive, and make long-term projects easier to manage. Norris & 
Soloway (2003) related that students typically create more than 100 documents on their 
handhelds in a year.  
Language Arts. A number of research projects on handhelds have investigated the 
development of literacy skills (Hennessy, 2000; Tinker & Vahey, 2002; Vincent, 2003). 
This research generally suggests that handhelds facilitate students’ written work. 
Findings indicate that students showed improvement in writing skills, both qualitatively 
and quantitatively (Greaves, 2000; Joyner, 2002; Tinker & Vahey, 2002). Greaves 
reported that middle school students increased their scores from 87% to 92% in writing 
on the state achievement test. High school students increased 30% in their writing 
proficiency (2000). Joyner’s study with 5th grade students revealed that students 
increased quality and quantity in writing (2002). Tinker and Vahey (2002) used 
handhelds with 130 9th grade students in English class. The results indicated that student 
productivity increased.   
Writing became easy and fun (Norris & Soloway, 2004), and as a result, students did 
more writing and performed analytical tasks more frequently (Crane, 2003). Teachers 
also observed that the handhelds were a useful tool for students in revising their writing. 
Vincent (2003), for example, conducted informal interviews with a teacher who used the 
handhelds as a writing tool in a 5th grade classroom. His findings indicate that handhelds 
are useful tools to the students in revising their writing because it is easier than using 
paper and pencil. In addition, the writing done with handhelds can become an instant 
portfolio for the entire school year.  
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Mathematics. Handhelds allow teachers to make mathematics more interesting for 
students (Horton, Wiegert, & Niess, 2002). Creative programs have been developed to 
teach students mathematical concepts such as geometry, graphing skills, and algebra 
(Hennessy, 2000; Horton et al., 2002; Staudt, 2002). Horton et al. designed a billiards 
game for handhelds to teach geometry to secondary school students (2002). Students set 
up the table and balls and play the game. Staudt (2002) used handhelds to teach algebra 
to 6th – 8th grade students. The students used handhelds to write equations that were 
translated into visual graphs on the screen. They beamed their group work to the teacher 
who then shared it with the entire class. This communication was effective because 
students received immediate feedback from their teachers and peers. It identified the 
concepts the students understood, and also quickly revealed students’ misperceptions that 
could be corrected. Additionally, handhelds have been employed to promote students’ 
graphing and data manipulation skills (Hennessy, 2000; Tatar et al., 2003; Topp, n.d.). 
For example, Match-My-Graph was developed to promote thinking skills for middle 
school students about the meaning of the relationship between animated simulations and 
graphical representations of mathematical functions (Tatar et al., 2003; see also Chapter 
10). 
Researchers have also reported that handhelds increase student performance and 
motivation in mathematics (Pusic, n.d., Staudt, 2002). Pusic (n.d.) reported, following a 
comparison study with 20,000 7th and 8th grade students, that students with handhelds 
enhanced their performance and enthusiasm about learning, and improved their creative 
thinking skills and decision-making. Students with handhelds showed much more interest 
in the problem, and tended to focus on it more. It was also found that handhelds increased 
student-teacher interaction, resulting in fewer behavioral problems, better attendance, and 
enhanced student commitment to classroom activities and school in general. However, 
Pusic’s evaluation study did not present any scientific research methods, nor did it offer 
data analysis and results in a quantitative way. 
Educators have employed handhelds in various school subjects other than science, 
language arts, and mathematics. For instance, handhelds are increasingly used in social 
studies education, for activities ranging from Internet research and historical journals to 
simulations and surveys (van ‘t Hooft & Kelly, 2004; van ‘t Hooft & McClain, 2005). In 
physical education, handhelds have been used for creating student profiles (Brown, 2001; 
Mohnsen & Schiemer, 1997). Brown (2001) used handhelds with students to record and 
analyze their individual physical performance, and beam their reports to their teacher. 
Cognition. Many studies provide evidence that the use of handhelds promotes students’ 
learning and achievement. Several research studies have shown that most students 
perceived handhelds as useful tools that positively impact learning (Rudy, 2003; van ’t 
Hooft, Diaz, & Swan, 2004). Teachers have remarked that handhelds have a positive 
influence on teaching and learning; they increase students’ engagement in the classroom 
activities; and they improve the quality of the learning activities (Rudy, 2003; Tatar et al., 
2003). van ‘t Hooft et al. (2004) collected data from student and teacher surveys to 
examine how handhelds can improve teaching and learning. Eleven teachers (grades 1-
12) and more than 300 students reported their experience with the handhelds in a variety 
of subject areas. The result of their preliminary investigation shows that most students, 
especially female students, found the handhelds fun and a useful tool for learning.  
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Rudy (2003) conducted an evaluation study of the “Learning with Handhelds” program in 
Michigan. Qualitative and quantitative data were collected using surveys and interviews 
to assess the impact of handheld activities on intended program goals. Over 3,000 7th 

grade students at 14 different sites used handheld computers in all of their curricula for 
six months. The results were favorable. Teachers, students, and school administrators 
commented that the use of handhelds positively impacted teaching, learning, and 
curriculum. In the participating middle schools, 97% of the students viewed the project as 
improving student learning. More than 93% of the teachers responded that handhelds 
were a positive influence in teaching and learning. All school districts involved in the 
project expressed interest in continuing and expanding the handheld program.  
Tatar et al. (2003) conducted a systematic large-scale evaluation to examine how teachers 
used handhelds in the classroom. They collected survey responses from 100 teachers who 
have used handheld computers in their classes during one school year. Many teachers 
reported using the handhelds as productivity tools, especially word processors. The 
handhelds were also employed in various ways for collecting real-time data and creating 
visualizations in the science classroom. The teachers further responded that handhelds 
increased student engagement and promoted more effective collaboration. More than 
90% of the teachers responded that the use of handhelds contributed positively to student 
learning and improved the quality of learning activities. They also reported that students 
participated in classroom activities more effectively.  
Cooperative Learning. Numerous findings in the area of handheld research have 
observed that handhelds enable more effective collaboration in classroom activities 
(Joyner, 2002; Pusic, n.d.; Savill-Smith & Kent, 2003; Tatar et al., 2003; Zurita & 
Nussbaum, 2004). Researchers have pointed out that mobility, flexibility, and instant 
accessibility of handhelds allow students to get involved in highly collaborative activities 
anywhere and anytime (Jipping & Dieter, 2001; Soloway, 2001; Tinker & Vahey, 2002). 
The wireless communication capabilities of handhelds also promotes information sharing 
and collaborative work among students (Savill-Smith & Kent, 2003; Staudt, 2002). 
Staudt (2002) has noted that one of the most exciting advances with handhelds is the 
students’ ability to share their work with each other and the teacher through beaming. 
The handhelds extend individual activities into learning opportunities involving 
substantive discussion and face-to-face learning (Luchini, Quintana, & Soloway, 2002). 
Teachers and students can easily exchange information by “beaming” files with the 
handhelds (Joyner, 2002; Pusic, n.d.). This facilitates sharing knowledge among group 
members, consequently promoting collaborative work (Stanton & Neale, 2002).  
Zurita & Nussbaum (2004) investigated and analyzed the collaborative activities of 6- 
and 7-year-old children in a math and language class with and without handheld support. 
They conducted scientific research studies based on a theoretical conceptual framework 
in cooperative learning. Quantitative and qualitative data were gathered from video, field 
notes, interviews, and pre- and post-tests. According to the results of the study, handhelds 
supported interactivity among group members and encouraged face-to-face interactions. 
In fact, comparison t-test revealed that students with handhelds outperformed those 
without them. The authors concluded that handhelds can overcome the weaknesses 
detected in cooperative learning activities without handhelds, because mobile and 
wireless devices support collaborative work by enhancing coordination, communication, 
and interactivity among group members. 
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School Behaviors. Various educators have identified self-management and organization 
as the “ultimate goals” of education (Carter, 1993), and as a key to academic success 
(Bakunas & Holley, 2001; Powell & Taylor, 1994). Handhelds are effective 
organizational tools in K-12 classrooms and as such can support student learning (Ray, 
2003). Research has proven that handhelds help develop organizational skills and 
encourage a sense of responsibility (Bauer & Ulrich, 2002; Crane, 2003; Pfeifer & Robb, 
2001; Savill-Smith & Kent, 2003; Strom & Strom, 2002; van ’t Hooft et al., 2004). The 
use of handhelds has also resulted in better attendance, increased time-on-task, fewer 
behavior problems, and enhanced student commitment to classroom activities and school 
(Joyner, 2002; Pusic, n.d.; Swan, van ‘t Hooft, Kratcoski, & Unger, 2005).  
Pfeifer and Robb (2001) reported that 130 9th-grade students’ basic organizational skills 
were reinforced with the use of handhelds. In the Strom and Strom (2002) study, the 
handhelds provided better learning conditions for students by improving their peer 
relationships, the amount of time spent on-task, and their organizational skills.  Teachers 
in one high school used handheld computers to record students’ conduct. They paged 
parents quickly to correct inappropriate behavior or reinforce good behavior. The 
handhelds facilitated accurate record keeping, and the paging was very useful in 
contacting parents. 
Crane (2003) conducted survey research on the use of handhelds with 400 8th – 12th grade 
students and their teachers. Students reported that they were motivated to come to school 
and engaged in assignments more efficiently. They had better attendance records, a 
higher rate of assignments turned in, and a general improvement in the quality of their 
work. Greaves (2000) reported that school attendance was increased by 97% for middle 
school students and 40% for high school students. Bauer & Ulrich (2002) investigated the 
use of handhelds with 28 6th grade students, finding that students remembered their 
homework, and that 50% of the parents felt that handheld use increased their children’s 
interest and motivation. However, they also reported that their children’s achievement 
was about the same. The study by van’t Hooft et al. (2004) indicated that many students 
recognized the handhelds as an aid to organize their schoolwork and store class 
information.  
Non-cognitive variables and meta-cognition research findings have revealed that 
handhelds increase students’ interests and motivation in learning (Crawford, Vahey, 
Lewis, & Toyama, 2002; Joyner, 2002; Pusic, n.d.; Savill-Smith & Kent, 2003; Tinker & 
Vahey, 2002). Crawford, et al. (2002), conducted a survey study of 170 7th – 12th grade 
students to explore their use of handhelds and their attitude toward the use of handhelds; 
88% of the students agreed or strongly agreed that using a handheld made learning more 
fun. In addition, 4-, 5- and 6-year-old children used handhelds to examine the age-
appropriateness of the devices in a kindergarten classroom (Chang, Mullen, & Stuve, 
2005). The results of qualitative observations and interviews found that the handhelds 
captured the children’s interests and motivated children in learning and maintaining 
focus. The children were able to control and use Note Pad in an autonomous way. It 
allowed them to be involved actively in handheld learning. 
Finally, an interesting use of handhelds is “reflective logging.” Handhelds can be a self-
monitoring tool for students because they can record their grades and academic progress. 
Students can record their performance on the handhelds (e.g., test scores, quizzes, and 
long-term assignments) throughout a semester. This information is an important source 
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for students to reflect on their learning progress themselves. This is especially important 
given the fact that students revise their work based on the feedback received from their 
teacher and peers, resulting in an evolving understanding (Norris and Soloway, 2003). As 
the use of handhelds allows for more frequent feedback, many studies have shown that 
handhelds encourage students to revisit their written work more often. (Norris & 
Soloway, 2003; Penuel & Yarnall, 2005; Savill-Smith & Kent, 2003). 

Findings from Empirical Research: Contextual Issues 
In addition to studies on the impact of handheld computer use on learners, there have 
been studies on other topics that we have collected under the heading of “contextual 
issues.” Those studies are reviewed in this section. 
Professional development.  Research findings suggest that professional development 
plays a crucial role in the introduction of educational technologies (Finn &Vandenham, 
2004; Spratt, Palmer, & Coldwee, 2000). Almost every study in the area of handheld 
computing strongly recommends that well-designed professional development of 
classroom teachers must be conducted on a regular basis. Without significant support for 
teacher training, the potential of handhelds cannot be recognized and their use would 
susceptible to failure in maximizing student learning (Pownell & Bailey, 2002; Rudy, 
2003; van ‘t Hooft et al., 2004).  
Substantive technical and instructional support of teachers helps them to build the skills 
and confidence needed to use technology in their classrooms (Jackson, 2004). Therefore, 
professional development must include not only technical training with basic skills but 
also integration of student learning to curriculum specific applications (van’t Hooft et al., 
2004). At first, proficiency in technology skills is necessary for students to receive the 
most beneficial instruction. Teachers also have to familiarize themselves with the 
handhelds in order to be highly proficient in their use. Secondly, teachers require 
pedagogical training with regard to appropriate and successful integration of handhelds 
into their curriculum. Teachers need sufficient planning time for activities, such as 
developing lesson plans and management guidelines to change the classroom culture for 
the successful implementation of handhelds in their classes (Pfeifer & Robb, 2001; van ‘t 
Hooft et al., 2004). For example, once teachers learn how to use a specific learning tool, 
they need to develop lesson plans on how the tool can be implemented in their classes 
with the support of various examples of teaching and learning experiences and adequate 
resources. Finally, strong technical support within the institution is essential for effective 
professional development. Technical support staff should be employed to maintain 
equipment. Problems need to be fixed in a timely manner (Pownell & Bailey, 2002; see 
also Chapter 5) 
Assessment.  Handhelds offer new opportunities to facilitate embedded, ongoing 
assessment in the classroom (Penuel & Yarnall, 2005; Vincent, 2003; see also Chapter 6). 
Handheld portability enables assessment to be more easily integrated into the classroom 
or the field (Savill-Smith & Kent, 2003). The beaming capability enables teachers to 
make a rapid assessment of each student’s understanding of the concepts, diagnose 
students’ misconceptions, and adjust their teaching during the lesson (Penuel & Yarnall, 
2005; Staudt, 2002). The team of Project WHIRL (Wireless Handhelds in Reflection on 
Learning) has investigated the potential use of handheld assessement in K-12 science 
classrooms (Penuel & Yarnall, 2005; see also Chapter 6). They developed software and 
activities that could be used in a variety of areas, including science, to improve 
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assessment. The preliminary results indicate that current handheld assessment 
technologies have tremendous potential to make it easier for teachers to assess students 
more frequently and to manage the collected data efficiently and effectively. 
Leadership.  Research indicates that the leadership of the principal is one of the most 
important factors to determine successful technology implementation in classrooms (Finn 
& Vandenham, 2004; Kincaid & Feldner, 2002), and that administrative commitment and 
vision are necessary for handhelds to succeed as well. Leaders should be empowered to 
change school and classroom culture to enable the successful implementation of 
handhelds. They must also have the full obligation and responsibility to provide both 
financial and long-term commitments to handheld use for teaching and learning. 
Additional research findings have demonstrated that peer mentoring has a great effect on 
the timeframe in which new technology is accepted. Many projects propose that this type 
of peer-to-peer training is a successful way to disseminate handhelds into the teachers’ 
community (Finn & Vandenham, 2004).  
Technology Issues.  Many educators have expressed concerns about potentially frequent 
occurrences of equipment damage or loss of handhelds in a classroom (Jackson, 2004; 
Perry, 2003). However, research findings from actual trials have indicated that there are 
no significant problems related to the damage or loss of handheld devices (Crane, 2003; 
Savill-Smith & Kent, 2003; Vahey & Crawford, 2002). In fact, one study with high 
school students reported that the loss rate of handhelds (3.7%) was lower than that of 
traditional school materials (5%) e.g., books, graphic calculators, (Crane, 2003). The 
students took good care of their handhelds without any strict rules to avoid damage or 
loss. Many other studies on handheld computer use in K-12 learning environments have 
reported similar results. 
In contrast, previous research on classroom use of handhelds has exposed a major 
problem associated with their usability for input of long pieces of text. Handhelds have 
an on-screen keyboard and a handwriting recognition program for entering text into the 
device. However, research findings point out that a significant amount of training is 
required for students to enter text effectively. This may impede successful use of 
handheld devices in some cases. For example, the Palm Education Pioneer program 
reported that 40% of participants experienced some difficulties in learning the device’s 
text input functions (Finn & Vandenham, 2004; Tartaret al., 2003). In the study of van ’t 
Hooft et al. (2004), older students commented that it was difficult to take notes because 
the on-screen keyboard was too small and inconvenient to input letters, and the 
handwriting recognition software would not allow them to take notes fast enough, 
necessitating the use of an external keyboard. Younger students often had issues with text 
input due to their –as of yet- limited development of fine motor skills. In addition, early 
elementary teachers expressed the concern that the use of a handwriting recognition 
program might interfere with students’ learning to write in general . The authors of most 
of these studies proposed that external keyboards or an advanced software program for 
recognizing personal handwriting are necessary to overcome the limitations of the use of 
handhelds in current educational settings. 
In sum, the literature reviewed here has found improvements in a number of dimensions 
when students use handheld computing devices in the classroom. These dimensions 
include motivation, writing skills, collaborative learning skills, and school behaviors. 
However, as we pointed out in the first part of the chapter, many of the research methods 
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used in the studies reported on here do not permit us to draw compelling conclusions that 
support the use of handhelds in education. However, based on the available body of 
research, scholars in the field should feel confident that investing in more rigorous and 
more costly research methods in order to provide more conclusive evidence is definitely 
warranted.  
Indeed, considering the preliminary findings presented here, there is good reason to 
believe that technology’s promise of positively impacting teaching and learning in K-12 
can be realized in the near future. The problem of access (Norris, Sullivan, Poirot, & 
Soloway, 2003) can now be solved: as we move forward, the cost of handheld computers 
and other digital tools will continue to drop, and thus one can truly envision a world – 
yes, a world – where each and every child has his or her own powerful, mobile 
computing device. Interestingly enough, all around the world schools are moving ahead 
with 1:1 implementations without waiting for further empirical evidence (see e.g. 
http://www.g1to1.org). The need to reach our children in schools is great enough that 
educators are willing to risk investing in handhelds, even if they may turn out to be a 
false Messiah; may the experiences and evidence reward educators’ risk taking. 
Method of Research 

Participants (Sample Selection) 
Eleven schools applied for the NES-HUC program to have our support in the use of 
handheld technology for their schools.  We sent them the survey to obtain information on 
school’s technology accessibility.  We selected six on-site and five on-line partner 
schools based on the survey.   
The six on-site schools have received intensive professional development.  One of our 
staff members visited each school to train the NASA teachers.  The other five on-line 
partners have received our professional development through on-line communication 
tools such as email and phone conference.  Two schools from the on-line partners 
withdrew from our program because of the shortcoming technology and limited support 
from teachers.  In sum, we supported 9 NES sites that are committed to work with 
handheld computers in order to “support the use of NASA content and programs” in their 
Action, Partnership, and Sustainability Plans.  The following table shows the 
participating schools in detail. 
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Table 1.  Participating schools and teachers 
NES School Teacher Name Location 
On-Site Partner   

1. Sandhills Middle Robin D. Salonich (Technical coach) 
Brian Marcum  South Carolina 

2.  Mitchell Elementary John Francis Michigan 

3.  Martinsville Middle 
Martha M. Sherwood (Technical 
coach) 
Sara Byrd  

Virginia 

4.  The Academy at Bridger Kathy Litz Nevada 
5.  Solen-Cannon Ball Joe Two Bear North Dakota 

6.  Radcliff Middle Melissa Mills (Main contact teacher) 
Vicky Wright  Kentucky 

On-Line Partner   
7.  Battle Academy Debbie Rosenow Tennessee 
8.  Cumberland Middle Anna Mika Wisconsin 
9.  Sterling Elementary Allan Miller Alaska 
 

Data Collection (Survey Procedure) 
We collected school, teacher and student data in order to investigate our research 
questions.  This information will be of great value in the design of effective classroom 
environments for the next-generation NES programs as well as in showing the impact of 
NES-HUC program on the NES program objectives.  
School-Level Information: We collected data on schools’ technology accessibility such 
as the ratio of computers and handhelds to students and Internet accessibility.  School 
background information was collected as well, e.g., socio economic status, ethnic 
compositions and academic performance in their students’ population. This information 
provides us with how the schools support students and teachers in integrating handheld 
technology into the classes. 
Teacher-Level Information: In collecting teacher-level information, our emphasis was 
on the teacher’s opinion of how well the implementation went.  The information shows 
how teachers utilize the GoKnow-supported handheld tools in their teaching for 
facilitating students’ learning activities.  In addition, we collected general teacher 
information, such as education background, teaching experience, perspective on learning 
and technology and knowledge of technology. We conducted individual interviews with 
the teachers to get the information during phone conferences. 
STUDENT-LEVEL INFORMATION: WE COLLECTED DATA THAT FOCUSED ON 
TECHNOLOGY ACCESSIBILITY FROM SCHOOLS AND HOMES, SUCH AS NUMBER OF HOURS 
STUDENT ACCESS GOKNOW-SUPPORTED HANDHELD TOOLS IN AND OUTSIDE OF CLASS.  
THIS INFORMATION TELLS US HOW STUDENTS USE THE GOKNOW-SUPPORTED 
HANDHELD TOOLS FOR ENHANCING THEIR LEARNING.  WE ADDITIONALLY COLLECTED 
GENERAL STUDENT INFORMATION INCLUDING GENDER, ETHNICITY, ACADEMIC 
PERFORMANCE AND PRIOR-EXPERIENCE WITH HANDHELD TECHNOLOGY.  WE USED 
THE SURVEY THAT UM’S HI-CE DEVELOPED FOR UNDERSTANDING STUDENTS’ 
PERCEPTIONS ABOUT HANDHELD TECHNOLOGY.  STUDENTS TOOK THE SURVEY AFTER 
THEIR PARTICIPATION IN THE NES-HUC PROGRAM.  
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Teachers and our team collaborated to develop test items for measuring student learning 
in their lesson topics.  The test integrated curriculum oriented, and state and national 
standardized items.  The teachers took the lead in developing curriculum-oriented test 
items based on their lessons.  We collected appropriate items from released state and 
national standardized items to measure whether students improve their academic 
performance. Students took the test before and after their lessons with the handheld 
technology.   
We also collected students’ artifacts from the PAAM website.  PAAM enables teachers to 
effectively manage and assess students' documents created on their handheld computers. 
When students sync their handheld computer, PAAM retrieves their documents from the 
handhelds and stores them on GoKnow’s secure website. We collected students’ 
handheld products in the beginning and at the end of their lessons.     
In the data collection process, three teachers could not provide us with their students’ 
data because of their overloaded school work.  Two teachers could not conduct pre- and 
posttest or a survey because of tight their class schedules.  We are in the process of 
receiving students’ data from the teachers.  We received student data from five schools at 
this moment.  The summary of data collection is listed in the below table.  
Table 2.  Data collection information 

NES School  # of 
Students Grade Lesson Topic Pre/Post 

Test 
Palm 

Survey 

1. Sandhills Middle 21 7th  Chemistry YES YES 

2. Sterling Elementary 25 6th  Writing YES YES 

3. Mitchell Elementary 28 4th & 5th  Writing YES YES 

4. Battle Academy 23 5th  Earth Science YES NO 

5. Cumberland Middle 72 7th  Math & Science NO YES 

6. Martinsville Middle 31 7th  Mathematics NO NO 

7. Radcliff Middle 190 7th & 8th   Language Arts NO NO 

8. Solen-Cannon Ball 33 7th & 8th  Biology/Earth Science NO NO 

9. The Academy at   Bridger  NA NA NA NO NO 
Data Analysis 

We administered the tests at the beginning and at the end of the instruction period to 
assess student learning.  The data analysis on the student performance carried out as a 
paired sample t-test to examine gains from pretest to posttest and whether the students 
are meeting learning goals.   Our measure of learning gains is effect size, defined as the 
ratio of posttest to pretest differences over the pretest standard deviation (only the 
students who take both tests will be included). The effect size measured the magnitude of 
a treatment impact. Since these indices are independent of the sample size, the value of 
the effect size can be used to compare and summarize the findings from the schools.  We 
examine learning gains for males and females and for students’ ability levels (low vs. 
high performers) to find the outcome of the handheld technology with respect to gender 
and performance levels.  The results will show whether the participants have changed 
their performances over the course of time.   
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The survey was analyzed to obtain the descriptive results of students’ perceptions about 
the handheld technology and experiences with it.  Finally, the information on teachers 
and schools is analyzed qualitatively to interpret and support the results of quantitative 
pretest and posttest data and survey. In addition, we selected students who gained the 
most and least scores from pretest to posttest in order to collect their handheld products.  
The quality difference of the products was analyzed between the students to investigate 
the handheld activity on student learning.  
Research Findings 
The result in Table 3 (Appendix A provides the details for each of the schools.)  shows 
that all students improved their scores significantly after the instruction with the handheld 
technology except for Sterling Elementary School.  Sandhills Middle School had the 
highest effective size among the schools.  This was because the teacher had more 
technical support from the school district and school, and also received high motivation 
for implementing the handheld technology into his class.  Although that specific teacher 
did not have past experience with the handheld technology and therefore had low 
technology skills, he adapted to the handheld technology successfully in his class with 
sufficient assistance from the technical coach.  This indicates that the technical coach in a 
school district is an essential factor for teachers, especially those who have low 
technology skills. 
The teacher in Sterling Elementary School had high technical skills and school support 
when adapting to handheld technology.  However, his students did not improve their 
writing skills during the four week instruction.  On the other hand, students in Mitchell 
Elementary School did improve their writing skills significantly during the three month 
instruction.  The results indicated that the instruction duration with the handheld 
technology plays a key role in improving students’ writing skills.   
With the attitude results, all the students reported that their handhelds are an effective 
learning and writing tool except the students from the Cumberland Middle School.  The 
motivation from the students towards the handheld technology was very high and was 
based on over 90 % response level for the “Agree and Strongly Agree” scales from the 
motivation survey items.  However, the students responded around 70 % on the “User 
Friendly” category for the survey because most of the students answered that the 
handheld is not easier than paper and pencil when taking notes.   

 The Cumberland students who shared handhelds amongst each other, showed the 
lowest attitude toward handheld technology among the schools.  It reveals that the 
students should own their personal handheld in order to maximize the effects of it 
on student learning and enhancing students’ attitudes.   

 The students of the Sterling Elementary School and Mitchell Elementary School 
thought highly of the handhelds when looking at their writing skills compared to 
other school.  The schools used the handheld to focus on writing tools.  The 
results can be interpreted that the handheld technology should be used in various 
ways for the students to explore a range of functions that the handheld offers.   

As shown on the table, we had many difficulties when communicating with the teachers 
who had low motivation and low technology skills. As a result, we were not able to 
collect any data from their classes.  A technical coach in the Martinsville School district 
found it difficult to encourage teachers to use the handheld technology in their 
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classrooms.  In the case of Mitchell Elementary School, we were able to collect data from 
the class because HI-CE technical coaches and researchers could directly contact the 
students during the instruction without teacher’s cooperation.  The following table 
presents the results of each school in detail.   
Table 3.  Test and survey results 

School Sterling Sandhills Mitchell Battle Cumber. Martin. Solen. Radcliff Acad. 
Handheld  

Type of 
Handhelds Pock PC Palm Palm Palm Palm Palm Palm Danas Palm 

Accessibility 1:1 at 
school 

& Home 
1:1 at 
school 

1:1 at 
school 

1:1 at 
school Share 

1:1 at 
school Share  Share 

Support  
School 

District High High High High High High High Low High 
School  High High High High Medium High High High High 

Technical 
coach No Yes Yes No No Yes No No No 

Teacher 
Motivation High High Low High High Low Low Low Low 

Technology 
Skills High Low Low High High Low Low Low Low 

Handheld 
Experience 1st year 1st year 1st year 2nd year 1st year 1st year 

1st 
year NA 

1st 
year 

Student  
Handheld 

Experience 1st year 1st year 
1st & 2nd 

year 1st year 1st year 1st year 
1st 

year NA 
1st 

year 
Class 

 Lesson 
Subject Writing  Chemistry 

Daily 
activity/ 
Writing 

Earth 
Science 

Science & 
Math. Math 

Biology 
& Earth 
Science 

Language 
Arts NA 

Instruction 
Period 

Four 
week 

Three 
week 

Three 
month 

Four 
week 

Three 
month 

Two 
week NA NA NA 

Gain Effect 
Size 0.00 1.9*** 0.5*** 0.68*** NA NA NA NA NA 

Handheld 
Attitude 

Motivation 100 % 91 % 97 % NA 75 % NA NA NA NA 
Learning 100 % 86 % 98 % NA 65 % NA NA NA NA 
Writing 100 % 54 % 96 % NA 27 % NA NA NA NA 

User friendly 70 % 77 % 72 % NA 58 % NA NA NA NA 
***  p < .001.  **  p < .01.  * p < .05.   Mean % of students’ responses on “Agree  (some) and Strongly 
Agree (a lot)” scales in the survey.   
Conclusion: Reflections on the NES-HUC Experience 
Stepping back from the three goals, the table below identifies the challenges and their 
resolutions that we experienced during this project. In what follows, then, we address 
each row of the table in turn.  

Challenges Resolutions 
Hardware Battery/Info Loss Practice 
Software Syncing Practice 
Logistical Teacher turnover Patience 

Tech Support What’s That? Patience 
District Policy Internet Patience 

Prof. Development Priorities Patience 
Pedagogy Time Practice & Patience 
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 Hardware – Battery/Information Loss – Practice. The first challenge that every 

classroom faces is keeping the batteries of the handhelds charged up. When the 
handheld battery loses its charge, the memory loses power, and all the information 
stored on the handheld’s memory is lost. Every single classroom has experienced this 
problem. It can be devastating if there are no backups. Fortunately, the latest 
generation of handhelds has non-volatile memory so that a loss of battery power does 
not lead to a loss of that which was in memory. It has taken far too long for this 
hardware development, frankly. That said, schools with existing handhelds will 
continue to struggle with the battery charging problem. I label the resolution strategy 
as “Practice” since the only way to really address this issue is to figure out a daily 
routine that the teachers and students must engage in so that power lost does not 
occur. It is our experience that this problem can take weeks before a teacher can 
develop a practice that works.  

 Software – Syncing – Practice. GoKnow provides a method for teachers and 
students to backup student handhelds to a server. Syncing to PAAM, as that 
procedure is called, requires an Internet-connected computer. In many schools today 
– even in the NES schools – a reliable, speedy Internet connection is not available. 
The probability that an Internet connection is available when a teacher needs it is 
50%.  Teachers find the syncing to PAAM procedure extremely troublesome since 
the networking infrastructure is so unreliable. However, syncing to PAAM is critical 
since without a backup, there is no way to restore a child’s work when that child’s 
handheld loses power – which it inevitably does. Again, the way to address this issue 
is through developing a routine practice.  

 Logistical – Teacher turnover – Patience. During the course of the NES-HUC 
project several teachers were removed from the classrooms for various reasons and 
new teachers were brought in. For the teachers and the students this is a(nother) 
nightmare situation. Our strategy was to work closely with the new teachers and try to 
bring them up to speed as quickly as possible. In several schools, we found that this 
was a daunting process, one fraught with setbacks. Patience is the way to deal with 
this problem. 

 Technical Support – What’s That? – Patience. In the commercial world, there is 
approximately 1 technical support staff person for every 50 computer users. In K-12 
schools, that ration is 1: 500 – at best. The lack of technical support is a major reason 
why the schools’ networks are so unreliable. Keeping networks – especially wireless 
networks – running reliably takes dedicated technical support – something that is in 
very short supply in K-12 classrooms. While developing routines helped cope with 
inevitable ups and downs of the networks, this challenge truly called for Patience, 
Patience, Patience. Additionally, when a handheld failed, oftentimes a soft reset 
would fix the problem. However, on occasion, the problem was more serious and 
typically that meant that the handheld was out of commission for literally the rest of 
the school year. Tech support in K-12 very rarely was equipped to deal with 
supporting handhelds.  

 District Policy – Internet – Patience. There were several districts in the NES-HUC 
project that did not allow schools to use the Internet for any reason. Thus, these 
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schools were not able to “sync to PAAM” and back up the students’ work. Eventually 
these schools stopped using the handhelds, out of total frustration. While technically, 
there are ways to allow narrow access to the Internet, e.g., for syncing to PAAM, such 
strategies require competent and vigilant technical support staff. Again, something 
that is short supply in K-12. Administrators, looking at the “bigger picture” clearly 
felt that supporting a few classrooms of handhelds was not worth the effort and made 
no exceptions to the Internet ban. The Patience of Job is needed to address this policy 
challenge. 

 Professional Development – Priorities – Patience. The truth is we never developed 
a real community out of the NES handheld using classrooms. The teachers did not use 
the website that we created. We relaunched the website several times during the 
project, but the NES teachers simply didn’t find interacting through a web portal a 
valuable enough experience and thus the NES-HUC website never really was used. 
Nor did the teachers from different schools provide support, insights, help to their 
colleagues. Our professional development and support practices devolved into one-
on-one activities, where we would use video-conferencing, audio-conferencing, and 
email to communicate one-one-one – our technical team communicating with a 
teacher or teachers in a particular school. Cross-school communication was simply 
not in the cards. All this is not surprising, given the current climate in schools. 
Teachers are in no way encouraged or supported to collaborate with others outside 
their building. Each school is an island. There is no reward for teachers to 
communicate and collaborate across school boundaries – thus, there is no priority for 
teachers to do so. Creating a community of teachers, in such a climate is just about 
impossible.  

 Pedagogy – Time – Practice and Patience. The universal lament from teachers is: 
we don’t have enough time. (1) The demands on classroom time for student testing 
have increased exponentially since NCLB. We saw classroom after classroom 
expending considerable time preparing the students to take standardized tests and 
then taking those tests. Teachers needed to focus on “teaching to the test” since 
teachers are being evaluated on how well their students do on those tests.  For 
responsible teachers who feel that such standardized tests are only a small part of 
what needs to be done – and what needs to be learned – the challenge then is how to 
balance preparing students for the standardized tests and still provide time for 
students to engage in curricular activities. (2) Teachers need time to integrate 
handhelds into their curriculum. Apple Classroom of Tomorrow studies show that it 
takes between 3-5 years for teachers to integrate technology into their curriculum. 
What we are seeing, however, is that it takes half that amount of time to integrate 
handhelds into the curriculum. Handhelds are less complicated to learn how to use 
and teachers seem to be able to introduce them easily into their existing lesson plans. 
Over the two year period of the NES-HUC project we have seen NES-HUC teachers 
become very comfortable in using the handhelds with their students.  

Bottom line: As always, the buck stops at a teacher’s classroom door: it is the teacher 
who must make do with whatever the system provides. If you are given lemons, make 
lemonade. Teachers become adept at fixing the technology – or they stop using the 
technology. In the NES-HUC we saw both situations. And we saw teachers develop 
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routines, patterns of behavior, in order to manage the numerous challenges that they face. 
In the end, the teachers in the NES-HUC did indicate that they felt that using handhelds 
was worth the effort and that they will continue to use handhelds with their classes. We 
feel we made a positive contribution and have gotten the handheld-using teachers 
established so that they can move ahead using handhelds in the following school years.  
Now, there will be new challenges that the teachers will face: (1) the handhelds are aging; 
how will they be replaced/repaired? (2) Who will provide the teachers will support now 
that the NES-HUC project is over? Perhaps the NES program can help in this latter 
situation and provide some resources – and in particular, encourage the handheld-using 
teachers to communicate amongst themselves. Now that we are no longer in the picture, 
maybe now the teachers will realize that in working together, they will all benefit.  
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NES – HUC: Appendix A School Results 
 
1.  Sandhills Middle School 

School Information 
The Sandhills Middle School is located in South Carolina. The details of the school are 
shown below. 

Overall SES Rural Community/ Low 
Ethnicity 

Caucasian  
  

74 % 
# of Students (Ss) 556 African-American  22 % 

Asian 0.3 % % of Free and Reduced 
Lunch 

58 % Hispanic 3 % 
    Others 0.7 % 

Teacher Information 
One teacher currently has 2 years teaching experience in science. He has a bachelor 
degree in business and a master degree in education.  His teaching philosophy is to 
enhance students’ motivation using student-centered, project-based learning strategies.  
He does not have previous experience with technology and handheld technology. 
However, the teacher had a high motivation in using technology in his classes.    

Student Information 
This specific class has 21 students in 7th grade including 12 female and 9 male students.  
The ethnic composition consisted of 7 African Americans, 13 Caucasians, and one 
Hispanic student.  The class had 9 high, 9 medium, and 3 low academic performers which 
was based on the teacher’s academic performance level judgment.  Students did not have 
previous experience with the handheld technology (Palm). 

Handheld Technology Accessibility 
The school has a technical support team to assist the class.  A technical coach from the 
school district helps the teacher with PAAM sync, training students with Palm handhelds, 
and trouble shooting.  The class had 30 Palms that were enough for all of the students, 
but they were not allowed to take them home.  

Instruction with Handheld Technology 
The lesson topic was about “Chemistry (States of Matter)” and the students used their 
own Palm to learn chemistry concepts during a three-week instruction.  The students 
created a Sketchy animation to represent their understanding in the topic of the “states of 
matter”.   
During the instruction, the students used their Palm 3 to 4 times a week at school. The 
software programs that the students had used were organizational tools (e.g., Memo pad, 
PicoMap) Sketchy, Infrared beaming, and games programs.  The detailed information 
about how much the students had used the software programs during the class is shown 
on the following table: 
 Not at all % A little % A lot % 
a. Beam notes with friends 16 58 26 
b. Schedule school assignments and activities 74 16 10 
c. Take notes in class 10 58 32 
d. Write down stuff you want to remember 26 58 16 
e. Do math/use the calculator on the Palm 58 37 5 
f. Play games on the Palm 37 53 11 
g. Download games from the Internet 89 11  



Appendix M – NASA Explorer Schools – Handheld User Community 

 210     

h. Use graphing software 53 42 5 
i. Reading on the Palm (e-books) 84 11 5 
j. Learn vocabulary or a foreign language 84 11 5 
k. Draw pictures on the Palm computer 42 58 85 
l. Use probes or sensors attached to the Palm 79 11 10 

State Standards 
The student will demonstrate an understanding of the classifications and properties of 
matter and the changes that matter undergoes. (Physical Science Standard 7-5)  
7-5.2 Classify matter as element, compound, or mixture on the basis of its composition. 
7-5.3 Translate chemical symbols and the chemical formulas of common substances to 

show the component parts of the substances (including NaCl [table salt], H2O 
[water], C6H12O6 [simple sugar], O2 [oxygen gas], CO2 [carbon dioxide], and N2 
[nitrogen gas]).  

7-5.4 Identify the reactants and products in chemical equations. 
7-5.5 Explain how a balanced chemical equation supports the law of conservation of 

matter.  
7-5.6 Compare physical properties of matter (including melting or boiling point, 

density, and color) to the chemical property of reactivity with a certain substance 
(including the ability to burn or to rust). 

7-5.7 Compare physical changes (including changes in size, shape, and state) to 
chemical changes that are the result of chemical reactions (including changes in 
color or temperature and formation of a precipitate or gas).  

Assessment 
A total of 16 multiple-choice items were developed with items from national and state-
standardized tests, as well as items that the teacher had developed (see Appendix A).  The 
teacher administrated pretests and posttests in order to measured student learning in 
chemistry. After taking pretests, the students worked with the individual Palm for their 
learning activities during the three week instruction.  After the instruction with the 
handheld technology, the students took posttests using the same set of items as in the 
pretest.  We collected students’ experiences with handheld technology using the GoKnow 
survey after their lesson (see Appendix B).   

Results 

Pretest and posttest results 
We used Paired Samples test including pretest and posttest scores with 21 students.  The 
results indicate that the students gained significantly their scores from the pretest (M = 
6.73, SD = 2.03) to the posttest (M=10.52, SD=2.82) at p < 0.001.  The effect size of 
24% gains is 1.9, which is a large value.  There were no differences in gender, ethnicity, 
and ability levels on gain scores.  
Gain Scores by Ability, Gender and Ethnicity 

Ability Gender Ethnic (N) Gain (SD) 
High Female Caucasian (4) 4.08 (0.85) 

      
 Male African American (1) 5.12 . 
   Caucasian (3) 4.37 (3.16) 
   Hispanic (1) 4.32 . 
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Medium Female African American (2) 2.00 (0.11) 
   Caucasian (4) 4.00 (1.47) 
       
 Male African American (2) 2.48 (0.57) 
   Caucasian (1) 8.00 . 

Low Female African American (1) 2.88 . 
   Caucasian (1) 2.88 . 
      
 Male African American (1) 2.08 . 

Attitude toward learning with technology results 
The survey results shows that the students like to use handheld technology in their class 
work.   
Attitude toward handheld technology 

 1Strongly 
/Disagree % 

2Agree 
% 

3Strongly 
Agree % 

Attitude    
1. How much do you enjoy using a Palm computer?  5.3 94.7 
2. How much would you like to use handheld 

computers again in the future? 
 89 11 

3. I liked using a Palm computer at school.  30 70 
4. Using a Palm computer is a waste of time. 95 5  
5. Palm computers are cool because they are kind 

of like an electronic toy. 20 65 15 

6. Using a Palm computer makes me a better 
student. 

37 47 16 

7. Every student should have a Palm computer. 15 25 60 
8. I wish I could have my own handheld computer.  25 75 
9. I am proud of the work I do on my Palm 

computer. 
5 48 47 

Learning    
1. How much does using the Palm computer help 

you learn? 
5 48 47 

2. How much did a Palm computer help you be 
more organized at school? 

11 26 63 

3. Using a Palm made learning more fun. 5 40 55 
4. Creating a Sketchy aids me in learning. 11 58 32 
5. Creating a PicoMap aids me in learning. 22 50 28 
6. Creating a FreeWrite document aids me in 

learning. 
32 53 16 

7. Using PicoMap helps me to organize my ideas. 16 68 16 
Writing    

1. I write longer reports when I use a Palm 
computer. 

63 37  

2. I write better reports when I use a Palm 
computer. 

32 47 21 

3. I like to show what I write on my Palm computer 
to other students in my class. 

42 32 26 

User Friendly    
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1. For taking notes, it is easier to use paper and 
pencil than to use a Palm computer. 70 20 10 

2. How easy is the Palm computer to use?  16 84 
3. Is a Palm computer better than a desktop 

computer? 
13 25 63 

4. A desktop computer is better than a Palm 
computer. 90 10  

1.  Not at all or only a little.  2.  Some.  3  A lot.   
They believe their handheld technology and HI-CE educational software programs 
influence positively on their learning and writing activities.  However, the students 
responded that a Palm computer was not much more beneficial than desktop computers 
and paper and pencil for taking notes.  They do not believe the palm technology is an 
effective tool for their writing.  Since the students used only Sketchy during their classes, 
they did rate less for the FreeWrite and PicoMap than the Sketchy as a learning tool.  The 
detail results are shown in the table. 

Discussion 
The results from the surveys and tests proved that handheld technology improve student 
learning in Chemistry for middle school students.  The students have a positive attitude 
toward learning with handheld technology.  Their open-ended survey revealed that they 
were excited and wanted to use their handheld technology continuously.  The teacher 
responded well and will use handheld technology in his future classes and integrate it in 
depth for different school subjects.  
Least gained scores (high-ability male student)  

  
  

  
  

Most gained scores (medium-ability male student)   
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Most gained scores (high-ability female student)  

  
   

     

 
The students’ examples of Sketchy animations indicated that the students who gained the 
most scores created Sketchy animation with more frames and detailed illustration of the 
chemical reaction than those who had gained the least scores.  Even further, the most 
gained student inserted their scientific explanation of the chemical reaction at each frame.  
It shows that the degree of engagement learning activities with handheld technology 
influenced student learning,  
 
2.  Sterling Elementary School 

School Information 
Sterling Elementary School is located in Alaska and the details of the school are shown 
below. 

  
Overal SES Low 

Ethnicity 
Caucasian  82 % 

# of Students (Ss) 176 African-American  5 % 
% of Free Lunch 42 % Asian 2 % 
% of Reduced Lunch 26 % Hispanic 2 % 
    Others 9 % 

Teacher Information 
The teacher at the school has 19 years of teaching experience. He has a bachelor degree 
in Adolescence Psychology and a master degree in the Exercise Physiology.  His teaching 
philosophy is to provide the students rich learning experiences to enhancing thinking 
skills and decision-making.  It is believed that the technology in class is supposed to 
serve as a tool to help student learning on a daily basis. 
He has many years of experience with technology.  His experience with handheld 
technology includes 2 years with Pocket PC and 6 years with Palm.  The teacher was 
highly motivated to use the technology and advanced technology skills in his classes.  
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Student Information 
The class has 25 students in 6th grade including 13 female and 12 male.  The ethnic 
composition consisted of 2 Alaska Natives and 23 Caucasians.  The class had 9 high, 13 
medium, and 3 low academic performers based on teacher’s academic performance level 
judgment.  The students did not have previous experience with the handheld technology 
(Pocket PC). 

Handheld Technology Accessibility 
The school offers sufficient support to adopt this technology into the classes.  Initially, 
there were some problems with internet accessibility within the school district.  It was 
solved immediately through communication among the teacher, a HI-CE staff member, 
and a technical staff in the school district.  The class has 30 Pocket PCs that were enough 
for all of the students and they were able to take them to their home.  However, the 
school still frequently has technical difficulties when using the handheld technology in 
class. 

Instruction with Handheld Technology 
The lesson topic was about “science fiction writing with NASA content.”  The students 
used their own Pocket PC to write their science fiction story during a four week 
instruction. The students created a PiCoMap to outline their characters and its 
relationship in their story.  Using the Sketchy program, they drew their story theme as an 
introduction and made an animation movie.   
During the instruction, the students used their Pocket PCs more than 4 times a week and 
and could use them when they wanted to whether it is at school, at home, in the car, or on 
a bus. The software programs that the students used were organizational tools (e.g., 
Memo pad, Date book, To Do List, Address Book, Alarm/Time), Words, Sketchy, 
Infrared beaming, and games.  The detail information about how much the students have 
used the software programs during the class and is shown in the following table: 
 Not at all % A little % A lot % 
a. Beam notes with friends  45 55 
b. Schedule school assignments and activities  40 60 
c. Take notes in class  35 65 
d. Write down stuff you want to remember  35 65 
e. Do math/use the calculator on the Palm   100 
f. Play games on the Palm  10 90 
g. Download games from the Internet 75 20 5 
h. Use graphing software 25 60 15 
i. Reading on the Palm (e-books) 5 50 45 
j. Learn vocabulary or a foreign language 5 40 55 
k. Draw pictures on the Palm computer  15 85 
l. Use probes or sensors attached to the Palm  10 90 

State Standards 
The student writes about a topic by: 
• Writing a story or composition of at least two paragraphs with a topic sentence 

(which may include a lead or hook), maintaining a focused idea, and including 
supporting details ([6] 2.1.1) 
• Using paragraph form: indents or uses paragraph breaks, and places paragraph breaks 

appropriately ([6] 2.1.2 (L)) 
• Organizing and sequencing ideas logically to establish clear relationships within and 
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between paragraphs (e.g., using transition words or phrases that reveal order or 
chronology, comparison/contrast) ([6] 2.1.3 (L)) 
• Writing a concluding statement ([6] 2.1.4) 
 

The student writes for a variety of purposes and audiences by 
• Writing an understandable story that incorporates story elements and literary devices 

(e.g., dialogue, descriptive details) ([6] 2.2.1) 
• Writing in a variety of nonfiction forms using appropriate information and structure 

(i.e., step-by-step directions, descriptions, observations, or report writing) ([6] 2.2.2)  
• Using expressive language when responding to literature or producing text 
• (e.g., writer’s notebook, memoirs, poetry, plays, or lyrics) (L) ([6] 2.2.3) 
• Using diagrams, charts or illustrations with captions or labels in research projects or 

extended reports (L) ([6] 2.2.4) 
Assessment 

The teacher administrated pretests and posttests for measuring students’ improvements in 
writing skills.  The students wrote their science fiction using a paper and pencil in the 
pretest.  They worked with the individual Pocket PC for writing their story during the 
four week instruction.  With the Pocket PC instruction, the students submitted their 
writing in an electronic version as a final product.  The teacher used state-standardized 
rubric systems of his school district for assessing students’ writing skills as shown in 
table below.  The rubric contains 6 contents with 5 points in each category.  The possible 
maximum score of the rubric is 30 points.   

Possible Points  
1 2 3 4 5 

1. Ideas and Content 
• Clear central idea/purpose 
• Details support central idea 
• Sticks to subject (prompt) 

     

2. Organization 
• Helps develop central idea 
• Well-developed paragraphs 
• Flows smoothly 
• Clear beginning and ending 

     

3. Sentence Structure 
• Complete sentences 
• Avoids fragments and run-ons 
• Varied sentence structure 
• Natural and fluent 

     

4. Writing Conventions 
• Correct usage/agreement 
• Correct punctuation and capitalization 
• Correct spelling 
• Indention of paragraphs 

     

5. Effective Word Choice 
• Strong action verbs 
• Lively vocabulary 
• Uses descriptive language 
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6. Voice, Tone, Flavor 
• Writer’s enthusiasm apparent 
• Interest feels honest 
• Writer’s personality apparent 

     

 
We collected students’ experiences with handheld technology using the GoKnow survey 
after their lesson (see Appendix).   

Results 

Pretest and posttest results 
We used Paired Sample tests with pretest and posttest scores.  Fourteen out of 25 total 
students completed the pretests and posttests.  The results indicate that the students did 
not gain scores from the pretest (M = 22.64, SD = 3.46) to the posttest (M=22.29, 
SD=3.36).  With additional analysis, high Caucasian females and males decreased their 
scores from pretest to posttest.  Medium Caucasian males decreased their gains in the 
tests as well.  However, low and medium male students, and a high Alaska Native student 
increased their scores between the tests. 
Gain Scores by Ability, Gender and Ethnicity 

Ability Gender Ethnic (N) Gain (SD) 
High Female Caucasian (3) -3.00 (3.46) 

  Ak Native (1) 2.00  
      
 Male Caucasian (3) -2.00 (1.73) 
      

Medium       Female Caucasian (3) -1.00 (2.65) 
 Male Caucasian (3) 2.67 (3.06) 
      
      

Low Male Caucasian (1) 3.00  
      

Attitude toward learning with technology results 
The survey shows that the students like to use handheld technology for their class work.  
They believe their handheld technology and HI-CE educational software programs have a 
positive impact on their learning and writing activities.  However, the students responded 
that a Palm computer was not as beneficial as the desktop computer and paper and pencil 
were in taking a note.  The detail results are shown in the following table. 
Attitude toward handheld technology 

 1Strongly 
Disagree/ 

Disagree % 
2Agree % 

3Strongly 
Agree % 

Attitude    
10. How much do you enjoy using a 
Palm  computer? 

 5 95 

11. How much would you like to 
use handheld computers again in 
the future? 

 
5 95 

12. I liked using a Palm computer at  10 90 
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school. 
13. Using a Palm computer is a 
waste of time. 

100   

14. Palm computers are cool 
because they are kind of like an 
electronic toy. 

5 85 10 

15. Using a Palm computer makes 
me a better student. 

 60 40 

16. Every student should have a 
Palm computer. 

 30 70 

17. I wish I could have my own 
handheld computer. 

 20 80 

18. I am proud of the work I do on 
my Palm computer. 

  100 

Learning    
1. How much does using the Palm 

computer help you learn? 
 5 95 

2. How much did a Palm computer 
help you be more organized at 
school? 

 
10 90 

3. Using a Palm made learning 
more fun. 

 15 85 

4. Creating a Sketchy aids me in 
learning. 

 10 90 

5. Creating a PicoMap aids me in 
learning. 

 10 90 

6. Creating a FreeWrite document 
aids me in learning. 

 20 80 

7. Using PicoMap helps me to 
organize my ideas. 

 15 85 

Writing    
1. I write longer reports when I use 

a Palm computer. 
 15 85 

2. I write better reports when I use 
a Palm computer. 

 10 90 

3. I like to show what I write on 
my Palm computer to other 
students in my class. 

 
 100 

User Friendly    
1. For taking notes, it is easier to 

use paper and pencil than to use 
a Palm computer. 

70 20 10 

2. How easy is the Palm computer 
to use? 

  100 

3. Is a Palm computer better than a 
desktop computer? 

 5 95 

4. A desktop computer is better 
than a Palm computer. 50 50  
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1.  Not at all or only a little.  2.  Some.  3  A lot.   
Discussion 

It can be concluded that the students have positive attitudes toward learning and writing 
with the handheld technology.  Their open-ended surveys revealed that they were exited 
and wanted to use the handheld technology continuously.  Parents have good comments 
on the use of handheld technology with writing and learning activities.  Additionally, the 
teacher will use handhelds in his future classes and integrate it into more various school 
subjects.  However, we could not find any improvement on students’ writing skills during 
the instruction with handheld technology.   
The teachers commented that the results would have been more significant if the students 
had written the same assignments twice in pretest and posttest.  Since the students already 
did critical writing processes with teachers for submitting their pretest assignments, no 
improvements were noticed in the writing ability simply by repeating it.  It is speculated 
that there is not enough motivation to write science fiction stories with the same topic 
twice.  In addition, we collected the examples that had the least and most gained scores 
on the tests in order to diagnose possible limitations of the handheld technology in 
writing skills.  The students’ example of the PiCoMap and Sketchy indicated that the 
students gained most scores when creating on the PiCoMap with more nodes and the 
Sketchy animation with more frames related to his science fiction topic than those who 
gained the least scores did.  Even further, the least gained student did not create PiCoMap 
relevant to her story.  Based on the examples, we can summarize the degree of learning 
activities with handheld technologies and the influence on the student learning,  
Least gained scores (high-ability female student)  

  
 
Most gained scores (medium-ability male student)   
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3.  Mitchell Elementary School 

School Information 
The Mitchell Elementary School is located in Michigan and the details of the school are 
shown below. 
 

  
Overal SES Low 

Ethnicity 
Caucasian  42 % 

# of Students (Ss) 268 African-American  21 % 
% of Free Lunch 33 % Asian 10 % 
% of Reduced Lunch 15 % Hispanic 12 % 
    Others 15 % 

Teacher Information 
He does not have previous experience with the technology tools and neither with 
handheld technology.  The teacher was not motivated to use the technology in his classes 
and has poor technology skills.  

Student Information 
The class has 15 students in 4th grade and 13 students in 5th grade including 16 females 
and 12 males.  The ethnic composition consisted of 16 Caucasians, 6 African Americans, 
4 Asians, one Hispanic, and one other.  The class had 9 high, 12 medium, and 7 low 
academic performers based on teacher’s academic performance level judgment.  Some of 
5th grade students have past experience with the handheld technology (Palm). 

Handheld Technology Accessibility 
The school offers sufficient support to adopt the technology into the classes.  A technical 
coach from HI-CE helps the teacher on PAAM sync, training the students with Palm and 
also trouble shooting.  The class has 29 Palms that were enough for all of the students but 
they were not allowed to take them home.   

Instruction with Handheld Technology 
The students used their own palm in class activities on a daily basis, especially in writing. 
During the instruction, the students used their Palm 3 to 4 times a week in school. The 
software programs that the students have used were organizational tools (e.g., Memo pad, 
Date book, To do list, Address book, Calculator, Hot/Sync, Alarm/Time), Downloading 
Applications, Words, Sketchy, Infrared beaming, and games.  The detail information 
about how much the students have used these software programs during the class is 
shown in the following table: 
 Not at all % A little % A lot % 
a. Beam notes with friends  39.1 60.9 
b. Schedule school assignments and activities 78.3 21.7  
c. Take notes in class  4.3 95.7 
d. Write down stuff you want to remember 8.7 60.9 30.4 
e. Do math/use the calculator on the Palm 4.3 95.7  
f. Play games on the Palm  4.3 95.7 
g. Download games from the Internet 100   
h. Use graphing software 100   
i. Reading on the Palm (e-books) 100   
j. Learn vocabulary or a foreign language 100   
k. Draw pictures on the Palm computer   100 
l. Use probes or sensors attached to the Palm 100   
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State Standards 
Writing Process 
• Grade 4: Proofread and edit writing using appropriate resources (e.g., dictionary, spell 

check, grammar check, grammar references, writing references) and grade-level 
checklists both individually and in groups (W.PR.04.05). 
• Grade 5: Proofread and edit writing using grade-level checklists and other appropriate 

resources both individually and in groups (W.PR.05.05). 
 
Personal Style 
• Grade 4:  Exhibit personal style and voice to enhance the written message in both 

narrative (e.g., strong verbs, figurative language, sensory images) and informational 
writing (e.g., precision, established importance, transitions). (W.PS.04.01). 
• Grade 5:  Exhibit personal style and voice to enhance the written message in both 

narrative (e.g., personification, humor, element of surprise) and informational writing 
(e.g., emotional appeal, strong (W.PS.05.01). 

 
Grammar & Usage 
• Grade 4:  In the context of writing, correctly use simple and compound sentences; 

direct and indirect objects; prepositional phrases; adjectives; common and proper 
nouns as subjects and objects; pronouns as antecedents; regular and irregular verbs; 
hyphens between syllables; apostrophes in contractions; and commas in salutations to 
set off words; phrases and dialogue; quotation marks or italics to identify titles or 
names (W.GR.04.01). 
• Grade 5:  In the context of writing, correctly use compound subjects and predicates; 

proper nouns and pronouns; articles; conjunctions; hyphens in compound and number 
words; commas between two independent clauses to set off direct address, long 
phrases, clauses; colons to separate hours and minutes and to introduce a list. 
(W.GR.05.01) 
Assessment 

The HI-CE staff member administrated pretests and posttests to measure students’ 
improvements in writing skills.  The writing topic was about “build a better handheld.”  
Since the test focuses on writing skills and not learning a specific topic, we chose the 
handheld as a domain independently for measuring student’s writing skills and irrelevant 
to the student’s level of understanding on the topic. 
Before starting instruction with the handheld technology, the students wrote their story as 
the pretest.  They worked with the individual handheld for various class activities during 
the four week instruction. They submitted their writing on the same topic after the 
instruction.  The HI-CE staff member used state-standardized rubric systems of his 
school district for assessing students’ writing skills.  The possible maximum score of the 
rubric was 25 points.  We collected students’ experiences with handheld technology 
using the GoKnow survey after their lesson (see Appendix B).   

Results 

Pre- and posttest results 
We used the Paired Samples t-test for pretest and posttest scores. A total of 26 students 
completed the pretest and posttest.  
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Gain Scores by Ability, Gender and Ethnicity  
Ability Gender Ethnic (N) Gain (SD) 
High Female Asian 1 .00 . 

  Caucasian 6 5.00 (0.00) 
      
 Male Caucasian 1 5.00 . 
      

Medium Female Asian 2 .00 (0.00) 
  African American 1 .00 . 
  Caucasian 1 .00 . 
  Hispanic 1 .00 . 
      
 Male Caucasian 6 1.67 (2.58) 
  Others 1 .00 . 
      

Low Female Asian 1 5.00 . 
  African American 2 .00 (0.00) 
  Caucasian 1 .00 . 
      
 Male African American 2 .00 (0.00) 

The results indicate that the students gained significant scores from pretest (M = 16.73, 
SD = 3.99) to posttest (M=18.65, SD=5.21), at p < 0.001. The effect size of 8% gains is 
0.5, which is a moderate value.  In the additional analysis, there is a significant difference 
among the different ability levels on gain scores (F (2, 23)  = 9.47, p < 0.001).   High 
students (M = 4.38, SD = 1.77) gained significantly more than the middle (M = 0.83, SD 
= 1.95) and low students (M = 0.83, SD = 2.04) from pretest to posttest.  There were no 
differences noticed based on gender, ethnicity, and grade levels on the gain scores.  
No gain scores (middle-ability 4th grade Caucasian male student)  

Pre Writing Post Writing 
Handhelds are interesting machines. You can 
take them everywhere with you and they are 
easy to use.  
 
I know that Palms automatically save the work 
you just did when you exit that program. 
 
 
You also have to have direct contact with other 
Palms to beam a message or program. It's 
important to know what your doing when 
you're using a handheld. 
 
This machine is a pretty good one, but I think 
that it needs to have a better way of sending 
messages to people, like email. 
 

Handhelds are interesting machines. You can 
take them everywhere with you and they are 
easy to use. 
 
I know that Palms automatically save the work 
you just did when you exit that program. Not 
like laptops when you have to save a lot. 
 
You also have to have direct contact with other 
Palms to beam a message or program. 
 
This machine is a pretty good one, but I think 
that it needs to have a better way of sending 
messages to people, like email. 
It's important to know what you are doing or 
what you want to do when you're using a 
handheld. 

 

Most gained scores (high-ability 5th grade Caucasian male student)   
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Pre Writing Post Writing 
I've been using a Palm for two years. I love the 
Palms especially how I learned a lot of things 
on the Palm a lot of technological knowledge.  
 
I love the Palm games, colors, alarms and a lot 
more! I have good memories of Palm teachers. 
I hope they get a good vacation. 
 
If I could make a type of Palm it wuld have 
everything and more than a PSP! It would be a 
money maker. The Ralm would have the 
entertainment os a PSP and the work database 
of the Palm. It would be better than a labtop.  
The Palm would be the next best thing in 
technology, even better than the X-box 360. 
I hope, if this is used for an idea for a Palm, I 
get some benefit of it. If I do, I want 50% of 
the money. I hope this will happen. 
 
I thank you for this year. Thanks, all of you, for 
all the good times this year. 
 

Since I first started using the Palms two years 
ago, I've learned so many valuable new 
features and programs. I think my knowledge 
about technology has doubled and I want to 
learn more! 
 
Once I reset everything, but not any more. I 
learned that it made things harder to read if the 
color themes were changed all the time. I 
learned that if I set an alarm I didn't need and 
didn't turn it off that would drain the battery 
down to nothing. But setting an alarm to 
remind me when class changed or when it was 
lunch was the better way to use the Palm and 
very cool. 
 
If I could design a new model of Palm it would 
have everything and more than a Play Station 
Portable (PSP). The Palm would have all the 
entertainment features of a PSP and work files 
and databases of the Palm. It could be better 
than a laptop because of the size. This Palm 
would be the next best thing in technology, 
even better than the X-Box 360.  
 
It would be interesting to learn how to design a 
better Palm. I like working on projects with 
other students if they use my ideas. I think my 
ideas will be valuable one day. I have good 
memories of the Palm teachers and all those 
funny stories. Now I hope they get a good 
vacation. I than you for this year. My thanks to 
all of you, for all the good times this year. 
 

Attitude toward learning with technology results 
The survey shows that the students like to use handheld technology in their class and 
writing lessons.  They believe their handheld technology and HI-CE educational software 
programs have a positive impact on their learning and writing activities.  They responded 
that the palm computer is easy to use and better than a desktop computer.  However, the 
students responded that a palm computer was not beneficial as much as paper and pencil 
were in taking notes.  The detail results are shown in the following table. 
Attitude toward handheld technology 

 1Strongly 
Disagree/ 

Disagree % 
2Agree % 

3Strongly 
Agree % 

Attitude    
1. How much do you enjoy using a  21.7 78.3 
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Palm computer? 
2. How much would you like to 

use handheld computers again 
in the future? 

 
 100 

3. I liked using a Palm computer at 
school. 

4.3 4.3 91.3 

4. Using a Palm computer is a 
waste of time. 73.9 26.1  

5. Palm computers are cool 
because they are kind of like an 
electronic toy. 

 69.6 30.4 

6. Using a Palm computer makes 
me a better student. 

 82.6 17.4 

7. Every student should have a 
Palm computer. 

 39.1 60.9 

8. I wish I could have my own 
handheld computer. 

 34.8 65.2 

9. I am proud of the work I do on 
my Palm computer. 

 13 87 

Learning    
1. How much does using the Palm 

computer help you learn? 
  100 

2. How much did a Palm computer 
help you be more organized at 
school? 

4.3 60.9 34.8 

3. Using a Palm made learning 
more fun. 

4.3 34.8 60.9 

4. Creating a Sketchy aids me in 
learning. 

4.3 30.4 65.2 

5. Creating a PicoMap aids me in 
learning. 

4.3 65.2 30.4 

6. Creating a FreeWrite document 
aids me in learning. 

 39.1 60.9 

7. Using PicoMap helps me to 
organize my ideas. 

 34.8 65.2 

Writing    
1. I write longer reports when I 

use a Palm computer. 
8.7 73.9 17.4 

2. I write better reports when I use 
a Palm computer. 

 100  

3. I like to show what I write on 
my Palm computer to other 
students in my class. 

4.3 
43.5 52.2 

User Friendly    
1. How easy is the Palm computer 

to use? 
 9.1 90.9 

2. For taking notes, it is easier to 
use paper and pencil than to use 
a Palm computer. 

34.8 65.2  

3. Is a Palm computer better than a 4.3 52.2 43.5 
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desktop computer? 
4. A desktop computer is better 

than a Palm computer. 73.9 26.1  
1.  Not at all or only a little.  2.  Some.  3  A lot.   
Discussion 

It can be concluded that the students have positive attitude toward learning and writing 
with the handheld technology.  Even though the teacher has low technology skills and 
low motivation to use the handheld technology in his class, the students improved their 
writing skills.   
 
4.  Battle Academy School 

School Information 
Sterling Elementary School is located in Alaska.  The details of the school are shown 
below. 

  
Overall SES Low 

Ethnicity 
Caucasian  25% 

# of Students (Ss) 435 African-American  72% 
% of Free Lunch 58% Asian 1% 
% of Reduced Lunch 18% Hispanic 1% 
   Others 1% 

Teacher Information 
The teacher has 15 years teaching experience. She has a bachelor degree in science and 
an elementary education.  Her teaching philosophy is that each student has different 
learning pattern.  She feels that a teacher’s role is to motivate students.  She has 4 and 2 
years of experience with the technology and the handheld technology, respectively.  The 
teacher was highly motivated to use the technology in her classes and has advanced 
technology skills.  

Student Information 
The class includes 23 5th grade students which is filled with 12 females and 11 males.  
The ethnic composition consisted of 20 African Americans and 3 Caucasians.  The class 
had 6 high, 9 medium, and 8 low academic performers based on teacher’s academic 
performance level judgment.  The students did not have previous experience with the 
handheld technology (Palm). 

Handheld Technology Accessibility 
The school offers sufficient support to adopt the technology into the classes.  However, 
since a technical staff has left the school this semester, the teacher did not have 
appropriate support for implementing the handheld technology in her class, for example, 
syncing students’ works into the PAAM.  The class had 30 palms and was enough for all 
of the students.  They were not allowed to take the handhelds home.   

Instruction with Handheld Technology 
The lesson topic was about “Earth Science.”  The students used their own palm to create 
PiCoMap and Sketchy to represent their understanding during a four week instruction. 
The students created a PiCoMap to describe the “Earth Change”.  Using the Sketchy 
program, they created animations for explaining “Movement”. Finally, they created 
documents to describe the important factors of the Earth Change.  During the instruction, 
the students used their palm technology more than 4 times a week.  Since her students did 
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not fill out our survey about how the students have used the palm during the instruction, 
no further detailed information is available.  

State Standards 
8.0 Atmospheric Cycles:  The student will investigate the relationships among 
atmospheric conditions, weather, and climate. 
• Identify and use the proper tools to measure atmospheric conditions (i.e., barometer, 

thermometer, anemometer, and rain gauge) (D, 48 Field, Forest, and Stream p. 203). 
• Choose the appropriate instrument for measuring a given atmospheric condition (A 

SC, 48 Field, Forest, and Stream p. 203). 
• Identify the basic features of the water cycle (A SC, 44 Water Wonders p. 188). 

 
9.0 Earth Features:  The student will understand that the earth has many geological 
features that are constantly changing. 
• Observe and describe how wind and water change the earth’s geological features (I, 

N/A). 
• Recognize specific geological features (A ER, N/A). 
• Determine how wind and water change the earth’s geological features (A ER, N/A). 
• Identify the earth’s layers (I, N/A). 
• Identify the layers of the earth (A ER, N /A). 

Assessment 
A researcher developed the test by selecting 10 multiple-choice and one open-ended item 
from national and state-standardized tests (See Appendix A). The teacher administrated 
pretests and posttests for measuring students’ learning in Earth Science. After the pretest, 
the students used the individual Palm for their learning activities during the four week 
instruction.  Then, the students took posttests using the same set of items as in the pretest. 
The possible maximum score is 100 points.   

Results 
We used the Paired Samples test with pretest and posttest scores.  The 23 total students 
completed the pretest and posttest.  The results indicate that the gain in the scores was 
significant  from pretest (M = 73.26, SD = 11.14) to the posttest (M=80.87, SD=9.49) at 
p < 0.001. The effect size of the gain scores is 0.68, which is a moderate value. In gender 
analysis, male students (M = 10.45, SD = 9.34) gained the scores twice more than female 
students did (M = 5.00, SD = 7.69) from pretest to posttest.  However, the gain difference 
was not statistically significant.  There were no differences in ethnicity and ability levels 
with the gain scores.  
Gain Scores by Ability, Gender and Ethnicity 

Ability Gender Ethnicity (N) Gain (SD) 
High Female African American 4 6.25 (10.31) 

  Caucasian 2 7.50 (3.54) 
      

Medium Female African American 5 3.00 (8.37) 
      
 Male African American 3 8.33 (7.64) 
  Caucasian 1 20.00 . 
      

Low Female African American 1 5.00 . 
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 Male African American 7 10.00 (10.41) 

Discussion 
The results proved that the handheld technology improves student learning in 5th grade in 
Earth science.  Although our sample size is too small to find significance, the substantial 
improvement in scores from male students is promising because the African American 
male students from the poor school district generally begin to fall behind on the science 
achievement at this age (Geier et al., in press).  The students’ examples indicated that the 
students who gained higher scores have created the document with more detailed 
illustration than those who gained lower scores. It shows that the degree of engagement 
learning activities with handheld technologies influence student learning,  
 
Most gained scores (middle-ability African-American 
female student)  

Least gained scores (low-ability 
African-American male student) 
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5.  Cumberland Middle School 

School Information 
The Cumberland Middle School is located in Wisconsin.  The details of the school are 
shown below. 
 

  
Overall SES Low 

Ethnicity 
Caucasian  91.3 % 

# of Students (Ss) 378 African-American  0.8 % 
Asian 0.5 % % of Free Lunch and % 

of Reduced Lunch 30.7 % Hispanic 4.0 % 
    American Indian/Alaska Native 3.4 % 

Teacher Information 
The teacher has 7 years teaching experience. She has a bachelor degree in elementary 
education and mathematics and a master degree in the science education.  Her teaching 
philosophy is to create a learning environment with hands-on activities for students to 
explore within their own learning.  She has many years of experience with the technology 
and was highly motivated to use the advanced technology skills in his classes.  However, 
she does not have previous experience with the handheld technology.  

Student Information 
The class has 72 students in 7th grade including 31 females and 41 males. The students 
did not have past experience with the handheld technology. 

Handheld Technology Accessibility 
The school offers sufficient support to adopt the technology into the classes.  The class 
has 25 Palms that students had to share with other students although they worked 
individually with the palm in their class.  The class had some technical difficulties in 
syncing student’s work into the PAAM. 

Instruction with Handheld Technology 
The students used their own Palm to learn the science and mathematic concepts during a 
three month instruction in the fall semester of 2006. The students created PiCoMaps and 
Sketchy animations to represent their understanding in the topic of the science and 
mathematics.   
During the instruction, the students used their handheld technology frequently as shown 
in the following table: 
 1 to 5 times total 1 to 2 times a week 3 to 4 times a week Everyday 
# of Students 23 15 26 8 
% of Students 31.9 20.8 36.1 11.1 

The students used their handheld technology in various ways such as organizational and 
communication tools as shown in table below.  They used mostly a calculator and 
Infrared beaming while the email and address book functions were used least during their 
class. 

Program % of Used Program % of Used 
Memo pad 55.1 Downloading application 40.0 
Date book 28.6 Infrared beaming 83.3 
To do list 27.1 Alarm/Time 50.0 
Address book 18.6 Email 4.4 
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Calculator 93.0 Games 77.5 
Desktop/Hot Sync 62.5   

The detail information about how much the students have used these software programs 
during class and is shown in the following table: 
 Not at all % A little % A lot % 
a. Beam notes with friends 33.3 48.6 18.1 
b. Schedule school assignments and activities 75.0 23.6 1.4 
c. Take notes in class 33.3 43.1 23.6 
d. Write down stuff you want to remember 50.0 37.5 12.5 
e. Do math/use the calculator on the Palm 11.1 43.1 45.8 
f. Play games on the Palm 18.1 44.4 37.5 
g. Download games from the Internet 94.4 5.6  
h. Use graphing software 50.0 45.8 4.2 
i. Reading on the Palm (e-books) 93.1 5.6 1.4 
j. Learn vocabulary or a foreign language 93.1 4.2 2.8 
k. Draw pictures on the Palm computer 4.2 45.1 50.7 
l. Use probes or sensors attached to the Palm 75.7 17.1 7.1 

Assessment 
The teacher could not conduct pretests and posttests because of her busy schedule.  We 
developed the test items to collect pretest and posttest data on one of her lesson topics “ 
Lives of Stars” during two week instruction.  However, she could not start the lesson 
because she needed to take a personal leave for family problems.  The following figures 
are examples of some student’s work from her class.  
Examples of student’s works  
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Results: Attitude toward learning with technology  
The survey shows that the students like to use handheld technology in their class works. 
They believe their handheld technology and HI-CE educational software programs have 
positive impact on their learning but not on organizing their works and ideas.  The 
students responded that the handheld technology does not help with improving their 
writing skills.  In addition, the students responded that a palm computer was not as 
beneficial as a desktop computer or paper and pencil when taking notes.  The detailed 
results are shown in the table. 
Attitude toward handheld technology 

 1Strongly 
Disagree/ 

Disagree % 
2Agree % 

3Strongly 
Agree % 

Attitude    
1. How much do you enjoy using a 

Palm computer?* 
4.2 43.1 47.2 
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2. How much would you like to use 
handheld computers again in the 
future?* 

8.3 
23.6 52.8 

3. I liked using a Palm computer at 
school. 

12.7 67.6 19.7 

4. Using a Palm computer is a waste 
of time. 

87.5 7.1 2.9 

5. Palm computers are cool because 
they are kind of like an 
electronic toy. 

29.6 59.2 11.3 

6. Using a Palm computer makes 
me a better student. 

40.9 49.3 9.9 

7. Every student should have a 
Palm computer. 

38.0 28.2 33.8 

8. I wish I could have my own 
handheld computer. 

30.0 30.0 40.0 

9. I am proud of the work I do on 
my Palm computer. 

24.6 58.0 17.4 

Learning    
1. How much does using the Palm 

computer help you learn?* 
12.5 54.2 19.4 

2. How much did a Palm computer 
help you be more organized at 
school?* 

43.1 
33.3 15.3 

3. Using a Palm made learning 
more fun. 

22.5 59.2 18.3 

4. Creating a Sketchy aids me in 
learning. 

27.9 51.5 20.6 

5. Creating a PicoMap aids me in 
learning. 

37.6 59.4 2.9 

6. Creating a FreeWrite document 
aids me in learning. 

30.4 56.5 13.0 

7. Using PicoMap helps me to 
organize my ideas. 

46.3 47.8 5.8 

Writing    
1. I write longer reports when I use 

a Palm computer. 
82.6 15.9 1.4 

2. I write better reports when I use 
a Palm computer. 

70.6 27.9 1.5 

3. I like to show what I write on my 
Palm computer to other students 
in my class. 

67.1 
29.9 3.0 

User Friendly    
1. How easy is the Palm computer 

to use?* 
4.2 30.6 58.3 

2. For taking notes, it is easier to 
use paper and pencil than to use 
a Palm computer. 

47.0 30.9 22.1 

3. Is a Palm computer better than a 
desktop computer?* 

52.8 23.6 6.9 
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4. A desktop computer is better 
than a Palm computer. 39.1 30.4 30.4 

* The rest of the students out of 100 % responded “I don’t know.” 1.  Not at all or only a little.  2.  
Some.  3  A lot.   
Discussion 

The students enjoyed using the handheld technology for their school work.  However, 
their perception on the handheld ranked lower than other schools in learning and writing.  
We speculated that the frequency of using handheld in the classroom activities as a 
learning tool influences on students’ attitudes with respect to learning and writing skills.  
The students in this school used the handheld much less than those of the other schools.  
They had to share their palms with other students.  Over 50 % of the students used the 
handheld less than once or twice per week.  In sum, the students had less opportunity to 
work with the handheld technology in their classroom compared to the students who had 
their own handheld technology during the entire school year.  
 
6.  Martinsville Middle School 

School Information 
The Martinsville Middle School is located in Virginia and the details of the school are 
shown below. 
 

Overal SES Rural Community/ Low 
Ethnicity 

Caucasian  
  

74 % 
# of Students (Ss) 556 African-American  22 % 

Asian 0.3 % % of Free and Reduced 
Lunch 

58 % Hispanic 3 % 
    Others 0.7 % 

Teacher Information 
The teacher has 7 years teaching experience. She has a bachelor in business and a master 
degree in education.  Her teaching philosophy is to enhance students’ motivation and 
confidence because she believes that every student can achieve high-level thinking skills.  
She does not have previous experience with the technology and specifically handheld 
technology. However, the teacher had a high motivation in using the technology in her 
classes.  She believes the technology is a useful tool to make learning fun and easy.  

Student Information 
The class has 31 students in 7th grade. The students did not have previous experience with 
the handheld technology (Palm). 

Handheld Technology Accessibility 
The school has a technical support team to assist the class.  A technical coach from the 
school district helps the teacher on PAAM sync, training the students with Palm and 
trouble shooting.  The class has 30 Palms that were enough for all of the students, but not 
allowed to take it to their home.  

Instruction with Handheld Technology 
The lesson topic was about “Mathematics (shapes).”  The students used their own Palm 
to learn mathematic concepts during a two week instruction. The students created an 
animation of shapes and real world applications using the Sketchy program to represent 
their understanding in the topic of the “shapes”.   For example, a piece of pizza is an 
example of the triangle shape. 
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Since the school did not provide us with the tests and survey data, we do not have 
information on how the students used the handheld technology in their class.  We also 
could not collect any assessment results.  The following figures are examples of the 
students from her class. 

  
  

  

  

 
7.  Radcliff Middle School 

School Information 
Radcliff Middle School is located in Kentucky. The details of the school are shown 
below. 
 

Overal SES Rural Community/ Low 
Ethnicity 

Caucasian  
  

49.1 % 
# of Students (Ss) 528 African-American  33.1 % 

Asian 5.3 % % of Free and Reduced 
Lunch 

58.4 % Hispanic 6.6 % 
    Others 5.9 % 

Teacher Information 
Four teachers share the handhelds in their classrooms.  A teacher in language arts used 
the handheld in her class to improve students’ writing skills in this semester.  However, 
we could not communicate with the teacher because of her schedule.  Also, the profile of 
the teacher is not available.  

Student Information 
There were 120 students in 8th grade and 70 students in 7th grade.  The teacher did not 
provide us with the future information of the students in her class. 

Handheld Technology Accessibility 
The school has a technical support team to assist the class.  The class has 30 Danas that 
have a Wireless Internet connection.  However, the school district had restrictive IT 
policies, not allowing the PAAM sync.  We could not collect student’s work from their 
class activities.   

Instruction with Handheld Technology 
The lesson topic was about writing using the Alpha words.  Since the school did not 
provide us with the test, and survey data, we do not have information on how the students 
used the handheld technology in their class.  We were not able to do any assessment on 
results either.  
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8.  Solen-Cannon Ball Middle School 
School Information 

The Solen-Cannon Ball #3 Middle School is located in North Dakota. The details of the 
school are shown below. 
 

Overal SES Rural Community/ Low 
Ethnicity 

Caucasian  
  

0 % 
# of Students (Ss) 146 African-American  0 % 

Asian 0 % % of Free and Reduced 
Lunch 

63 % Hispanic 0 % 
    American Indian/Alaska Native 100 % 

 
Two teachers from 7th and a 8th grade used the handheld technology.  The 7th grade 
teacher has 19 students in her biology class.  The 8th grade teacher has 14 students in his 
Earth science class.  The students and the teachers did not have previous experience with 
the handheld technology (Palm). We visited the school in order to conduct on-site 
professional development before they implemented the handheld technology in their 
classes.  However, we could not conduct the on-site professional development because of 
the conflict schedule with the school.   The teachers have very low technology skills 
because they could not get the intensive professional development from HI-CE.  The lack 
of technology skills with handhelds influenced negatively  the motivation of the teachers 
to use the handheld in their classes.  In addition, it created a communication problem with 
us.  The school supported the teachers for implementing the handheld technology in their 
classes.  Each class had 15 Palms.  
 
9.  The Academy at Bridger Middle School 

School Information 
The Academy at Bridger Middle School is located in Nevada. The details of the school 
are shown below. 

Overal SES Rural Community/ Low 
Ethnicity 

Caucasian  
  
14.7 % 

# of Students (Ss) 1,377 African-American  22.7 % 
Asian 3.4 % % of Free and Reduced 

Lunch 
83.2 % Hispanic 58.7 % 

    American Indian/Alaska Native 0.5 % 

The teacher and her students did not have prior experience with handheld technology. 
Her class had 30 Palms.  The teacher withdrew the participant of our program because of 
her teaching schedule at school.  We were not able to receive any information from her 
class.  However, we provided technical supports for her class after she dropped from the 
program. 
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Appendix N: Student Interest Assessment 
Prepared by 

Laurie Ruberg, Ph.D. 
Judy Huang Martin 

Center for Educational Technologies® Evaluation  
 
Executive Summary 
 
NASA Explorer Schools’ teachers administered a career interest survey to their students 
as part of their requirements for fall and spring stipends.  The student interest survey was 
modified in the spring of 2006 based on teacher and NES coordinator suggestions.  This 
assessment seeks to understand students’ perceived competence, knowledge, and interest 
in science, technology, engineering, and mathematics (STEM) content, activities, and 
careers.   Two additional clusters of questions in this survey looked at students’ 
perceptions of their family involvement in their STEM learning and student knowledge of 
NASA resources and missions.  A paired t-test was conducted by matching student pre- 
and posttests and comparing by school pre- and posttest means for each survey item.  
This analysis showed significant improvement in student interest in science, perceived 
competence in science and math, and an increase in students’ rating of how much they 
like developing a hypothesis.  
 
Background 
 
Students from the NASA Explorer Schools are asked to respond to an interest/career 
assessment instrument in the beginning and again at the end of the school academic year. 
The assessment disseminated in the fall of 2005 was a slightly modified version of the 
survey that was used the previous two years of the program.  In the spring of 2006, two 
versions of the career interest assessment were distributed.  One for grades 4-6 and the 
other for grades 7-9.   This pre/post assessment is designed to measure changes in 
students’ perceived competence, knowledge, and interest as well as family/outside of 
school involvement in science, technology engineering, and mathematics (STEM) topics, 
processes, and career-related activities.    
 
This report focuses on a data summary and analysis of the student interest/career survey 
that was administered in the fall of 2005 and spring of 2006. The student interest 
assessment was revised in the fall of 2005 and again in the spring of 2006 based on 
feedback from NES coordinators, teachers, and a review of student comments and 
responses within the survey.  Copies of the instruments distributed in the fall and spring 
are attached in Appendices A, B, and C.  The spring instrument was revised to have two 
versions—one for grades 4-6, and the other for grades 7-12.  
 
Relevant Research 
 
The Student Interest survey monitors interest in different school subjects and topics, 
abilities, and general occupational knowledge and interest as a means to document and 
understand changes in student interest in STEM and careers in STEM in the NASA 
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Explorer Schools program. The survey disseminated in the fall of 2005 drew from 
Holland’s (1997) theory of career development and from Krumboltz’(1996) social 
learning theory. Widely used for career investigations, Holland’s theory suggests that 
people who choose careers that match their own personalities are most likely to be both 
satisfied and successful. Krumboltz suggests that career decision making and 
development is promoted through social learning, environmental conditions and events, 
and learning experiences both in and out of school.  
 
Editorial changes to the survey between the fall and spring administration are described 
in the method section.  These editorial changes on primarily based on teacher feedback 
and requests.   
 
Two sections were added to the student interest/career survey based on a gap in the NES 
evaluation data collection process.  These two sections address issues of concern to the 
NES program sponsor, NASA, and address issues regarding what students are learning 
about NASA and its scientific discoveries and missions through the NES program.  The 
other section asks students to describe what NASA resources and NASA-related topics 
are used or discussed within the context of their school day.  These additional questions  
provide information regarding student perceptions of the exposure they are having to 
NASA STEM-related materials and activities. 
 
The NES program is unique in that it seeks to recruit underserved and underachieving 
schools as its primary audience.  Schools are selected on a competitive basis for the NES 
program, and priority is given to minority-serving, economically challenged, and 
underachieving schools.  With this population in mind, an additional goal of the student 
interest/career assessment is to study the impact of the NES program on student 
(minority, underserved, gender-inclusive) interest, self-concept, and achievement in 
STEM-related areas.  With these goals in mind, Table 1 lists seven guidelines adapted 
from Haussler & Hoffmann (2002) for stimulating interest in physics (and other STEM-
related topics/careers) that should be considered as we review and update of the student 
interest/career assessment data from the fall 2005 and spring 2006 school year.   
 
Table 1 Guidelines for stimulating interest in STEM concepts among girls and boys 

1. Provide opportunities to marvel 
2. Link content to prior experiences for both boys and girls 
3. Provide first-hand experiences 
4. Encourage discussions and reflections on the social importance of STEM 
5. Connect STEM content to applications in their world 
6. Show how STEM topics relate to the human body, the environment, and health 

issues 
7. Demonstrate the benefits and use of treating STEM quantitatively 

 
 
 



NASA Explorer Schools Evaluation - Brief 5   Appendices 
 

Center for Educational Technologies® 236 

Method of Research 
 
Combining the fall 2005 and spring 2006 career interest surveys we end up with the 
following ten categories of questions.  Attached as Appendix D is a table showing how 
all of the questions from the fall and spring surveys map to each of the constructs listed 
below. 
 
Demographic information.  The fall 2005 survey asks students to describe their racial and 
ethnic background as part of the survey questions.  The spring 2006 survey does not ask 
racial or ethnic questions, but does ask students their grade level, and school as part of the 
survey.  Since a primary goal of the NASA Explorer Schools program is to recruit and 
support underserved populations in STEM education, having the demographic 
information is important.  However, these questions were dropped in the spring student 
assessments based on student responses and frustrations with the categories. Many of the 
students are biracial and of diverse ethnic backgrounds.  We will use the school data to 
approximate the student sample demographics for the spring 2006 surveys. 
 
Interest in STEM-related topics, processes, and careers.  This group of questions asks 
students about their interest in regard to: 

• How much they like STEM-related as well as other school subjects; 
• How much they like to do scientific inquiry activities such as observing, 

measuring, using math in science, learning about physical forces and studying the 
solar system;  

• How interested they are in specific STEM-based occupations such as aerospace 
engineer, biologist, computer specialist, physicist, and meteorologist. 

 
Perceived competence and self-concept in relation to school and STEM-related topics.  
These questions ask students to rate their ability and performance in science class and in 
a career requiring scientific ability.  A parallel set of questions asks students to rate their 
ability and performance in math class and in a career requiring mathematical ability. 
 
Knowledge and perception of STEM concepts, topics, and careers.  The fall and spring 
survey questions differ most in this category.  The fall instrument included several open-
ended questions describe what science is and what math is and how they might use either 
of these in the future.  The grade 7-9 spring student interest assessment asks students four 
multiple choices questions about science and math to try to gauge students’ level of 
understanding of the content and scope of these areas.  
 
Family (community) involvement.  As recent literature has pointed out, parent 
involvement is positively associated with children’s educational performance (Barnard, 
2004; Fan & Chen, 2001; Feuerstein, 2000; Jeynes, 2003; Lee & Bowen, 2006; 
McWayne, Hampton, Fantuzzo, Cohen, & Sekino, 2004).  Increasing parent involvement 
has been identified as a possible strategy for reducing the achievement gap and may even 
counter address some of the negative effects of poverty. The questions asked in this 
section address family involvement as one of the critical outcomes for the NASA 
Explorer Schools program from the students’ point of view.   
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Family (parental) involvement at school includes such activities as attending parent-
teacher conferences, attending programs featuring students, and engaging in volunteer 
activities—such as the NES science nights and star parties being promoted and facilitated 
by the NES staff.  The student interest survey also includes two clusters of questions that 
ask students to assess their use of STEM-G related resources out of school and their 
STEM-G activities with their families. There are ten questions about family involvement 
on the spring 2006 student interest survey for grades 4-6 students, and 24 questions 
pertaining to family involvement issues in the 2005 fall survey given to all students from 
grades 4 through 9.  
 
Knowledge of NASA and awareness of NASA. Questions in this section were designed 
to find out how much students know about why NASA explores space, careers at NASA, 
technology that NASA uses, ways people work together in teams at NASA, and how 
NASA envisions people will live and work together in space.  A series of short questions 
asks students to rate how often NASA resources are used in their classes. 
 
Sample Selection. The 2005 fall assessments were required of all NES teams and 
included online, Scantron, and paper formats of completed assessments representing the 
whole population of NES students—with the exception of some elementary schools that 
were given a waiver to this requirement.  The 2006 spring assessments were required of 
all case study schools and were completed either on Scantrons or online.  The case study 
schools represent a randomly selected group of schools per cohort year with 10 schools 
selected respectively from the 2003, 2004, and 2005 teams.  Non-case study schools were 
encouraged to complete the student interest survey, and an additional twenty schools did 
have their students complete this survey.  A summary of the sample size distribution of 
school participation is provided in Table 2.  
 
Survey Procedure. The student interest/career assessment distributed in the spring of 
2006 was revised in several ways.  First of all, a shorter, easier to read version was 
created for grades 4-6.  This change was necessary to meet the needs of elementary 
schools participating the in NES program.  Both the grades 4-6 and grades 7-9 versions of 
the survey were edited to be compatible with Scantron forms because many teachers 
reported having difficulty getting access to computers to complete the student 
interest/career instrument online.  Short answer questions were removed or adapted for 
close-ended responses.  
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Table 2  Sample Completing the Student Interest Survey in Fall 05 and Spring 06 

 
Data Analysis.  We ran a frequency analysis for all versions of the Student Interest 
survey separately, and then combined data sets for fall/spring comparisons. The 
summaries in Tables 3 through 10 show the pre/post tabulated Student Interest scores for 
all grades and all schools. Because the section asking about student awareness of NASA 
resources was added to the spring 2006 assessment, we do not have pre/posttest 
comparisons for this set of questions. 
 
 
Interest in STEM Topics and Activities 
 
Table 3  Rate how much you like the following subjects:    
Question Fall05/ 

Spr06 
Pre/Post 

(0, 1) 

N Mean Standard 
Deviation 

Std. 
Error 
Mean 

1 2219 2.82 1.185 0.025 English [Language Arts 
(Reading and Writing)] 0 4495 2.97 1.187 0.018 

1 2217 3.04 1.415 0.03 Math 
0 4466 3.28 1.433 0.021 
1 2212 2.7 1.211 0.026 Geography 
0 4446 2.98 1.317 0.02 
1 2215 3.27 1.24 0.026 Science 
0 4482 3.37 1.241 0.019 
1 2210 3.52 1.317 0.028 Technology 
0 4463 3.52 1.346 0.02 

 

Summary of Student Interest Sample Group for Fall 2005 and Spring 2006

2005-Fall 

Online

Grades 4-9

2005-Fall 

Scantron

Grades 4-9

2006-Spring 

Online 

Grades 4-6

2006-Spring 

Scantron

Grades 4-6

2006-Spring 

Online 

Grades 7-9

2006-Spring 

Scantron

Grades 7-9

TOTAL Surveys 

Completed

9,580 3,910 1,964 1,701 2,233 1,549

NASA Explorer 

Schools 

102 19 42 24 21

1st-3rd Graders 108 0 0 0 0 0

4th Graders 375 257 458 375 0 623

5th Graders 766 272 967 883 7 613

6th Graders 1,330 836 518 419 4 189

7th Graders 1,992 884 0 0 849 0

8th Graders 2,301 611 0 0 918 0

9th Graders 489 218 0 0 439 0

10th - 12th Graders 702 173 0 0 0 0

* 1,555 659 21 24 22 124

Gender

Females 4,039 1,643 932 804 1,098 668

Males 3,996 1,502 1,009 870 1,104 754

*

Cohort Year

2003 669 1,651 169 * 191 *

2004 843 1,163 612 * 643 *

2005 154 1,096 912 * 608 *

* 7,914 0 271 * 797 *

* Data not available
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Interest in STEM Careers 
 

Table 4  How would you like to have the following jobs? 
Question Fall05/ 

Spr06 
Pre/Post 

(0, 1) 

N Mean Standard 
Deviatio

n 

Std. 
Error 
Mean 

1 2212 2.39 1.24 0.026 Aerospace engineer 
0 4445 2.39 1.333 0.02 
1 2208 2.71 1.261 0.027 Astronaut 
0 4460 2.69 1.478 0.022 
1 2202 2.57 1.222 0.026 Astronomer 
0 4445 2.47 1.345 0.02 
1 2204 2.58 1.21 0.026 Biologist 
0 4460 2.49 1.312 0.02 
1 2211 3.02 1.317 0.028 Computer specialist 
0 4438 2.91 1.452 0.022 
1 2200 3.2 1.351 0.029 Doctor (Physician) 
0 4458 3.12 1.456 0.022 
1 2201 2.42 1.161 0.025 Geologist 
0 4432 2.2 1.247 0.019 
1 2201 2.71 1.291 0.028 Oceanographer 
0 4440 2.57 1.403 0.021 
1 2188 2.62 1.254 0.027 Physicist 
0 4423 2.38 1.294 0.019 
1 2188 2.49 1.21 0.026 Planetary scientist 
0 4423 2.28 1.319 0.02 
1 2195 2.82 1.358 0.029 Teacher 
0 4439 2.61 1.496 0.022 

 
Motivational Response to NES 
 
Table 5  Tell us how much you like the following: 
Question Fall05/ 

Spr06 
Pre/Post 

(0, 1) 

N Mean Standard 
Deviation 

Std. 
Error 
Mean 

1 2216 2.71 1.169 0.025 Conducting observations and 
measurements as part of an 
investigation or project. [Using 
tools to make measurements.] 

0 4449 2.88 1.193 0.018 

1 2216 2.8 1.22 0.026 Learning about the motion of a 
vehicle and how force can be saved 
with simple machines.* 

0 4456 2.93 1.246 0.019 

1 2215 2.67 1.185 0.025 Finding patterns and relationship in 
data.* 0 4446 2.81 1.205 0.018 

1 2209 2.79 1.227 0.026 Studying how energy is made in 
ecosystems and used through food 
networks.* 

0 4450 2.84 1.227 0.018 

1 2210 3.4 1.257 0.027 Using computers with science data.* 
0 4447 3.49 1.282 0.019 
1 2210 2.93 1.246 0.027 Plotting locations of volcanoes and 

earthquakes to find patterns. 0 4431 3.04 1.286 0.019 
1 2205 2.72 1.345 0.029 Using math in science. 
0 4435 2.88 1.356 0.02 
1 2193 3.28 1.313 0.028 Learning about how the Earth, sun, 

and moon work together and how 
gravity holds all the part of the 
solar system together. 

0 4401 3.37 1.283 0.019 
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Table 6  Tell us how often you think you will use math as an adult doing the following. 
Question Fall05/ 

Spr06 
Pre/Post 

(0, 1) 

N Mean Standard 
Deviation 

Std. 
Error 
Mean 

Counting and calculating 1 2207 3.7852 1.32556 0.02822 
Budgets and banking 1 2206 3.646 1.25167 0.02665 
Projecting and planning 1 2200 3.2936 1.22248 0.02606 
Measuring and analyses 1 2206 3.2171 1.32668 0.02825 
In my job or career 1 2203 3.5334 1.35924 0.02896 
Helping my children do 
their homework 

1 2199 3.7931 1.34882 0.02876 

Working in a lab to 
solve problems 

1 2211 3.043 1.54494 0.03286 

Working with other 
people to answer 
questions about how 
things work 

1 2208 3.0897 1.3263 0.02823 

Building systems, 
structures, and models 

1 2203 3.0104 1.38152 0.02943 

In my job or career 1 2206 3.0798 1.44905 0.03085 
Interpreting news 
stories 

1 2201 2.7265 1.41764 0.03022 

For fun 1 2199 2.5844 1.295 0.02762 
Helping my children do 
their homework 

1 2184 3.484 1.36835 0.02928 

*These questions were not included in the fall 2005 Student Interest assessment. 
 
Self Concept and Perceived Competence 
 
Table 7  Rate how much you know about the following school subjects or topics. 
Question Fall05/ 

Spr06 
Pre/Post 

(0, 1) 

N Mean Standard 
Deviation 

Std. 
Error 
Mean 

1 2202 3.57 1.038 0.022 English [Language Arts 
(Reading and Writing)] 0 4475 3.54 1.063 0.016 

1 2202 3.65 1.153 0.025 Math 
0 4459 3.77 1.132 0.017 
1 2204 2.93 1.139 0.024 Geography 
0 4422 3.14 1.225 0.018 
1 2199 3.48 1.068 0.023 Science 
0 4472 3.46 1.045 0.016 
1 2184 3.21 1.289 0.028 Technology Education 

/Engineering 0 4466 3.21 1.283 0.019 
 

Table  8  Thinking about science…      
Question Fall05/ 

Spr06 
Pre/Post 

(0, 1) 

N Mean Standard 
Deviation 

Std. 
Error 
Mean 

1 2217 3.45 1.103 0.023 How well do you think 
you will do in science 
this year? 

0 4481 3.69 1.022 0.015 

1 2220 3.55 1.18 0.025 When taking a science 
test you have studied 
for how well do you 
think you will do? 

0 4464 3.82 1.084 0.016 

1 2218 3.47 1.037 0.022 In general, how hard is 
science for you? 0 4467 3.33 1.177 0.018 

1 2218 3.42 1.095 0.023 Compared to other school 
subject you are taking 
or have taken, how hard 
is science for you? 

0 4430 3.39 1.138 0.017 
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Table 9  Thinking about math…      
Question Fall05/ 

Spr06 
Pre/Post 

(0, 1) 

N Mean Standard 
Deviation 

Std. 
Error 
Mean 

1 2215 3.43 1.249 0.027 How well do you think 
you will do in math this 
year? 

0 4472 3.71 1.119 0.017 

1 2212 3.5 1.222 0.026 When taking a math test 
you have studied for, 
how well do you do? 

0 4467 3.83 1.108 0.017 

1 2205 3.4 1.221 0.026 In general, how hard is 
math for you? 0 4460 3.28 1.271 0.019 

1 2201 3.35 1.249 0.027 Compared to other school 
subjects you have taken 
or are taking, how hard 
is math for you? 

0 4439 3.27 1.294 0.019 

 
Table 10  Rate how good you are at each of the following: 
Question Fall05/ 

Spr06 
Pre/Post 

(0, 1) 

N Mean Standard 
Deviation 

Std. 
Error 
Mean 

1 2210 3.14 1.162 0.025 Developing a hypothesis 
0 4452 3.26 1.197 0.018 
1 2208 3.26 1.177 0.025 Testing a hypothesis. 
0 4444 3.45 1.195 0.018 
1 2210 3.38 1.138 0.024 Making observations of 

living things. 0 4445 3.49 1.174 0.018 
1 2212 3.27 1.161 0.025 Taking measurements. 
0 4447 3.35 1.209 0.018 
1 2211 3.43 1.216 0.026 Using computers with 

science data. 0 4438 3.56 1.249 0.019 
1 2187 3.03 1.141 0.024 Finding patterns and 

relationships in data. 0 4432 3.1 1.191 0.018 
1 2200 2.98 1.245 0.027 Using math to explore 

solutions to problems. 0 4420 3.11 1.273 0.019 
1 2191 2.94 1.297 0.028 Presenting the results 

of an investigation or 
project to the class. 

0 4403 3.1 1.315 0.02 

 
Four additional questions were asked in the grades 7-9 version of the student interest 
assessment.  These questions were designed to stimulate students’ thinking what the 
scope and process of science, mathematics, and technology are (see Tables 12 and 15) 
and how scientists use math and technology to do their work (see Tables 13 and 14).  
This set of questions and answers were designed to offer students different levels for 
interpreting and responding—there is a “best” answer for each item, but on different 
levels each option is correct.  The content focus of the questions in each of the four cases 
is pulled from the National Science Education Standards (NRC, 1996).  The most useful 
way to review student responses to these questions is by a summary of frequencies.  A 
summary of the frequency of student responses to these four questions follows the 
description of the student sample (see Table 11) that answered these questions. 
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Table 11   
Cohort 
Group 

Frequency Percent Grade Frequency Gender Frequency 

2003 1160 23% 7 42% Female 49% 
2004 2072 41% 8 48% Male 51% 
2005 1853 36% 9 10%   

Total 5085 100%  100%  100% 

 
Table 12  Math is more than computations and solving equations. What does math 
represent to you? 
Scale Possible answers to: Math is… N Percentage 

choosing 
this 

answer 
1 A way to reveal hidden 

patterns that help us 
understand the world around 
us.* 

363 14% 

2 A tool that helps make more 
sense of issues in science 
and technology. 

408 16% 

3 The science of patterns and 
order. 

693 27% 

4 A way to solve problems. 560 22% 
5 A means to obtain a better 

understanding of numbers and 
relationships. 

524 21% 

*Best answer of four choices 
 
Table 13  How do scientists do their work? 
Scale Possible answers to: 

Scientists… 
N Percentage 

choosing 
this 

answer 
1 Follow the 5 steps of the 

scientific method. 
884 34% 

2 Work in a research group with 
people who see things the way 
they do. 

384 15% 

3 Test, revise, and sometimes 
discard theories.* 

537 21% 

4 Try to figure out answers to 
questions. 

383 15% 

5 Look for evidence to support 
existing theories. 

377 15% 

*Best answer of four choices 
 
Table 14  Which phrase best describes what you think a scientist would say to complete 
this sentence? The universe is… 
Scale Possible answers to: The 

universe is… 
N Percentage 

choosing 
this 

answer 
1 A chaotic and disorderly 

place where little is 
predictable. 

465 18% 

2 A place with some rules but 
mysteries also. 

602 24% 

3 A vast system with basic 
rules that we can discover.* 

768 30% 

4 A place where everything can 
be explained by what we 
already know. 

473 19% 

5 A world where we make up 
rules to explain things. 

236 9% 

*Best answer of four choices 
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Table 15  How do science and technology fit together? 
Scale Possible answers… N Percentage 

choosing 
this 

answer 
1 Science and technology are 

one and the same. 
501 20% 

2 The more technology you have, 
the more science you have to 
have. 

439 17% 

3 Science and technology rely 
on very similar principles. 

356 14% 

4 Science and technology are 
often taught together, but 
are very different. 

756 29% 

5 The more science you do, the 
more technology you need.* 

505 20% 

*Best answer of four choices 
 
Family (Community) Interaction 
 
Table 16 provides comparisons of student responses (pre/post) to questions relating to 
family involvement that were used in both the fall and spring surveys.  The fall and 
spring data compared in Tables 16 and 17 is not matched.  As the column indicating the 
number of surveys (N) shows, many more students completed the survey in the fall than 
in the spring.  As Table 2 shows, the demographic profile of survey sample groups for 
fall and spring were quite different.  The data in Table 16 shows how many students in 
both fall and spring report figuring things out on their own (b).  A matched teacher/school 
comparison to be included in the final report will provide more in depth statistical 
comparisons across the pre/post and grades 4-6 and 7-9 testing. 
  
Table 16 When you are doing something in science, technology, engineering, and math or 
geography outside of school, how often do you use the following resources to answer 
your questions? 
Question Fall05/ 

Spr06 
Pre/Post 

(0, 1) 

N Mean Standard 
Deviation 

0 4442 2.8 1.226 a) Think it through with 
a parent, family 
member or other 
adult. 1 1945 3.14 1.14 

0 4448 3.59 1.213 b) Figure it out on your 
own.** 1 1946 3.55 1.018 

0 4433 3.85 1.264 c) Go to the Internet. 
[Use NASA or other 
web sites on the 
Internet.] 1 1944 2.57 1.342 

0 4432 2.83 1.213 d) Wait and ask your 
teacher. 1 1940 3.1 1.162 

0 4432 2.83 1.213 e) Use science materials 
in your home [or at 
the library]. 1 1933 2.79 1.343 

 
Table 17 summarizes questions related to family involvement that were only asked on the 
fall 2005 Student Interest Survey. Further analysis in the final report will compare student 
mean scores by school and cohort year.   
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Table 17  How often do you do science, technology, engineering, math or geography with 
your parents, family or caregivers?   
Question Fall05/ 

Spr06 
Pre/Post 

(0, 1) 

N Mean Standard 
Deviation 

Std. 
Error 
Mean 

Do homework 0 4458 3.28 1.375 0.021 
Watch science television shows 
together. 0 4449 2.3 1.318 0.02 
Talk about current events in 
science. 0 4447 2.35 1.25 0.019 
Attend school events like science 
fairs or family nights. 0 4453 2.44 1.305 0.02 
Go places that have science or 
technology like science museums. 0 4443 2.29 1.249 0.019 
Buy magazines about science or 
technology. 0 4429 1.97 1.223 0.018 
Talk about things you have read 
about science. 0 4434 2.4 1.268 0.019 
Ask questions about how things 
work. 0 4416 2.97 1.315 0.02 
Try to figure out how things 
work. 0 4421 3.01 1.354 0.02 
Build or fix things together. 0 4395 2.91 1.413 0.021 

*These questions were not included in the spring 2006 Student Interest assessment. 
 
Awareness of NASA and Exposure to NASA Resources 
 
The student responses in Table 18 to these questions about their awareness of and 
exposure to NASA resources can be compared to teacher responses to these same 
questions.  A face value comparison indicates that students perceived most of their 
exposure to NASA as being in the context of science classes which is consistent with 
teacher reports (as discussed in the Teacher Involvement Survey Report). 
 
Table 18  How much do you know about NASA in each of the following areas? 
Question Fall05/ 

Spr06 
Pre/Post 

(0, 1) 

N Mean Standard 
Deviation 

Std. 
Error 
Mean 

Why NASA explores space. 1 2210 2.7321 1.20498 0.02563 
 0 na na na na 
Careers at NASA. 1 2202 2.8088 1.17185 0.02497 
 0 na na na na 
Technology that NASA uses. 1 2201 2.8387 1.206 0.02571 
 0 na na na na 
V90 1 2202 2.6771 1.16581 0.02484 
 0 na na na na 
Ways people at NASA work 
together in teams. 1 2202 2.8965 1.23636 0.02635 
 0 na na na na 
How people can live and work in 
space. 1 2199 2.9764 1.22693 0.02616 
 0 na na na na 
How we can explore the moon, 
Mars, and beyond. 1 2195 3.0875 1.23995 0.02647 
 0 na na na na 
What we have been able to 
discover by exploring space. 1 2196 3.0815 1.22175 0.02607 
 0 na na na na 
NASA Resources on the web 1 2182 2.7534 1.25431 0.02685 
 0 na na na na 
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Table 19  How often do you or your teachers use NASA materials in each of the 
following classes?  
Question Fall05/ 

Spr06 
Pre/Post 

(0, 1) 

N Mean Standard 
Deviation 

Std. 
Error 
Mean 

Art, music, drama? 1 2206 1.7747 1.16623 0.02483 
 0 na na na na 
Language Arts (Reading and 
writing)? 1 2203 2.1244 1.29519 0.02759 
 0 na na na na 
Math? 1 2208 2.5041 1.39095 0.0296 
 0 na na na na 
Geography? 1 2198 2.0837 1.23125 0.02626 
 0 na na na na 
Health & PE? 1 2199 2.0609 1.40093 0.02987 
 0 na na na na 
Science? 1 2204 3.549 1.31986 0.02811 
 0 na na na na 
History/Social Studies? 1 2191 2.1803 1.31618 0.02812 
 0 na na na na 
Technology Education? 1 2180 2.6619 1.44214 0.03089 
 0 na na na na 

 
 
 
The analysis of the student interest survey showed that grades 4-6 and grades 7-9 student 
populations responded quite differently on some of the survey questions. A series of 
graphs (Figures 1 through 7) follows to illustrate some of these differences.  These graphs 
have been useful to us as we investigate which questions highlight the differences 
between these two groups most poignantly. 
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Figure 1  In general, how difficult is science for you? 
Confidence: SI Gr 4-6 Spr06 online
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Figure 2  Compared to other school subjects you are taking, how difficult is science for 
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Figure 3  In general, how difficult is math for you?
Confidence: SI Gr 4-6 Spr06 online
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Figure 4  Compared to other school subjects you are taking, how difficult is math for 
you? 
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Figure 5  Tell us how much you like the following… 
Conducting observations and measurements as part of an investigation. 
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Figure 6  Developing a hypothesis. 
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Figure 7  Making observations. 
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Table 20 
Schools Included in Pre- Posttest Sample for Paired t-test Analysis  
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School Characteristics

School Cohort Year 2005 2005 2003 2004 2004 2004 2005 2005 2003 2003 2005 2005 2003

Overall student population 278 609 992 409 465 477 806 611 350 400 328 334 1578

Title I Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No

Percentage of Low SES students 98% 73% 74% 49% 40% 84% 35% 48% 785% 92% 92% 77% 55%

School Location Suburban Urban Rural Rural Urban Urban Suburban Rural rural Urban Urban Urban Urban

Race and Ethnicity of Student Population

African-American 96% 3% 69% 1% 2% 21% 1% 1% 83% 100% 70% 54%

Hispanic/Latino 0.4% 58% 0% 12% 42% 60% 1% 1% 1% 1%

Asian American 0% 2% 0% 2% 5% 8% 4% 1% 1% 0%

Native American or Alaskan Native 0.4% 1% 0% 0% 2% 0% 3% 14% 1% 5%

Caucasian White 3.6% 35% 30% 85% 48% 11% 92% 80% 99% 13% 30% 40%

Percent students completing survey

Fall 2005 45% 5% 7% 20% 34% 8% 2% 15% 14% 7% 17% 12% 2%

Spring 2006 80% 7% 6% 23% 30% 26% 12% 15% 9% 19% 18% 14% 2% 



NASA Explorer Schools Evaluation - Brief 5   Appendices 
 

Center for Educational Technologies® 250 

After reviewing the fall 2005 and spring 2006 data, we found that we could match 
pre/post scores on the student interest test by school (see Tables 21 through 25).  The 
series of tables below provide a summary of this analysis comparing means.  The items 
with an asterisk are highlighted as items which showed significant change in either the 
positive or negative direction below the .05 probability level. Table 20 provides a 
summary of the school demographics included in this comparison. 
 
 
Interest in STEM Topics and Activities 
 
Table 21  Rate how much you like the following subjects:    
Question Pre-0 

Post-1 
Mean N Std. 

Deviation 
Std. 
Error 
Mean 

0 3.106 13 0.4376 0.1214 English, (i.e., 
Language Arts, Reading 
and Writing) 

1 3.171 13 0.2641 0.0732 

0 3.945 13 0.5125 0.1421 Math 
1 3.785 13 0.329 0.0913 
0 3.198 13 0.3495 0.0969 Geography 
1 3.063 13 0.5138 0.1425 
0 3.949 13 0.3827 0.1061 Science* 
1 3.618 13 0.4722 0.131 
0 3.922 13 0.3892 0.108 Technology (i.e., 

technology education) 1 3.759 13 0.1955 0.0542 

 
 
Table 22  Rate how much you like the following activities:      
Question Pre-0 

Post-1 
Mean N Std. 

Deviation 
Std. 
Error 
Mean 

0 3.339 13 0.2879 0.0799 Conducting observations 
and measurements as 
part of an 
investigation. 

1 3.303 13 0.2928 0.0812 

0 3.258 13 0.3508 0.0973 Developing a 
hypothesis* 1 3.538 13 0.2898 0.0804 

0 3.602 13 0.244 0.0677 Making observations 
1 3.758 13 0.3157 0.0875 
0 3.9 13 0.4874 0.1352 Taking measurements 
1 3.938 13 0.4252 0.1179 
0 3.601 13 0.4665 0.1294 Using computers with 

science data 1 3.682 13 0.4918 0.1364 
0 3.492 13 0.4475 0.1241 Finding patterns and 

relationships in data 1 3.265 13 0.3001 0.0832 
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Interest in STEM Careers 
 

Table 23  How would you like to have the following jobs?      
Question Pre-0 

Post-1 
Mean N Std. 

Deviation 
Std. 
Error 
Mean 

0 3.382 13 0.5518 0.153 Astronaut 
1 3.19 13 0.5083 0.141 
0 3.048 13 0.555 0.1539 Astronomer 
1 2.829 13 0.5143 0.1426 
0 2.986 13 0.4413 0.1224 Biologist* 
1 2.874 13 0.5656 0.1569 
0 3.312 13 0.3253 0.0902 Computer specialist 
1 3.214 13 0.4773 0.1324 
0 3.315 13 0.5059 0.1403 Doctor (Physician)* 
1 3.436 13 0.4294 0.1191 
0 2.762 13 0.4039 0.112 Firefighter 
1 2.938 13 0.288 0.0799 
0 2.764 13 0.5772 0.1601 Geologist 
1 2.586 13 0.2333 0.0647 
0 3.076 12 0.5525 0.1595 Oceanographer* 
1 2.909 12 0.3359 0.097 
0 3.205 12 0.3673 0.106 Teacher* 
1 3.238 12 0.3197 0.0923 
0 3.299 12 0.402 0.1161 Robotics engineer 
1 3.257 12 0.4693 0.1355 

 
   
 

Perceived Competence in STEM Areas 
 
Table 24  Summary of Fall 2005, Spring 2006 Scores     
Question Pre-0 

Post-1 
Mean N Std. 

Deviation 
Std. 
Error 
Mean 

0 3.998 13 0.185 0.0513 How well do you think 
you will do in science 
this year?* 

1 3.672 13 0.314 0.0871 

0 4.152 13 0.368 0.1021 How well do you think 
you will do in math 
this year?* 

1 3.92 13 0.3085 0.0856 

0 3.262 13 0.3777 0.1048 In general, how hard is 
science for you?* 1 2.395 13 0.3995 0.1108 

0 3.278 13 0.1902 0.0527 Compared to other 
school subjects, how 
hard is science for 
you?* 

1 2.527 13 0.3537 0.0981 

0 3.363 13 0.3997 0.1108 In general, how hard is 
math for you?* 1 2.238 13 0.5093 0.1413 

0 3.305 13 0.3294 0.0914 Compared to other 
school subjects, how 
hard is math for you?* 

1 2.34 13 0.5242 0.1454 

 

 
Family Involvement 
 

When you are doing something in science, technology, engineering, math or geography 
outside of school, how often do you use the following resources to answer your 
questions? 
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Table 25  Family Involvement Questions: Fall 2005, Spring 2006   
Question Pre-0 

Post-1 
Mean N Std. 

Deviation 
Std. 
Error 
Mean 

0 3.232 12 0.3495 0.1009 Think it through with a 
parent, family member 
or other adult.* 

1 3.102 12 0.3479 0.1004 

0 3.588 12 0.1618 0.0467 Figure it out on your 
own. 1 3.537 12 0.289 0.0834 

0 3.64 12 0.2966 0.0856 Go to the Internet [Use 
NASA or other web sites 
on the Internet]. 

1 2.641 12 0.2418 0.0698 

0 3.008 12 0.3208 0.0926 Wait and ask your 
teacher. 1 3.107 12 0.371 0.1071 

0 2.671 12 0.3654 0.1055 Use science materials 
in your home. [Use 
science 
books/encyclopedia in 
your home or at the 
library]. 

1 2.737 12 0.221 0.0638 

 
 
Summary and Recommendations 
 
In addition to the analysis outlined in the previous section, we also ran a descriptive 
statistics analysis to find out what items received the overall highest and lowest scores by 
all students.  The item that received the highest overall mean score (4.06) was students’ 
rating of how much do you know about physical education (gym) as a school subject.  
This is probably not surprising, but suggests some interesting things that NES teachers 
and NASA staff could do to match STEM activities with physical education.  This is 
worth following up on since federal health guidelines have recommended that our youth 
be more engaged in routine, life long fitness activities.  Through resources available from 
NASA (especially via ISS and NASA Shuttle human experiments), students could learn 
about STEM disciplines involved in human physiological research, challenges of 
supporting humans in extreme environments, and develop models for life long physical 
activity. 
 
The question with the lowest mean (1.79) asked students how often their teachers used 
NASA materials in art, music, and drama classes.  This set of questions confirmed what 
teachers had reported elsewhere that most NASA activities are incorporated into the 
science classes and very few in electives such as art, music, drama, or physical education.   
 
Several other areas where students’ overall mean scores were high were in where they 
imagined they would use math in their future and how much they know about math.  
Even though questions about mathematics did not increase significantly, this is an area 
where students see practical and motivating applications for their learning. 
 
The Center for Educational Technologies developed a prototype career portfolio web site 
for students.  This tool is currently being used with Challenger Center missions, but could 
also be adapted for use by the NES program.  This is an area for further exploration to see 
how NES students could benefit by having access to an interactive career portfolio. 
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Based on the analysis of the data provided here we found that student responses to the 
STEM content, topics, and career activities greatly varies by age group and by school 
setting.  We suggest further analysis of this data set so that additional analysis could be 
done to describe the differences between the grades 4-6 and grades 7-9 responses to the 
survey questions.  We also suggest that further analysis would suggest ways to refine this 
survey so that it could address the following recommendations. 

• Shorten both surveys so that students can complete the questions online within 10 
to 15 minutes. 

• Shorten or eliminate the specific career questions and focus more on STEM-
related processes, perceptions, experiences, and STEM-related self-concepts. 

• Incorporate pre/post questions that address some of the suggestions in Table 1 so 
that student responses can be related to their STEM experiences. 

• Consider adding up the highest possible scores for each of the construct groupings 
and recognize students who receive high scores on this assessment by way of the 
classroom teacher. 

 
This assessment provides unique information directly from the students’ perspective.  
This instrument would be beneficial to many more schools if there was a consistent 
broad-scale use of this instrument by NES teams.  
 
References 
 
Barnard, W. M. (2004). Parent involvement in elementary school and educational 

attainment. Children and Youth Services Review, 26, 39-62. 

Fan, X. T., & Chen, M. (2001). Parental involvement and students' academic 
achievement: A meta-analysis. Educational Psychology Review, 13, 1-22. 

Feuerstein, A. (2000). School characteristics and parent involvement: Influences on 
participation in children's schools. Journal of Educational Research, 94, 29-39. 

Häussler, P., & Hoffmann, L. (2002). An intervention study to enhance girls' interest, 
self-concept, and achievement in physics classes, Journal of Research in Science 
Teaching (Vol. 39, pp. 870-888): Wiley Periodicals, Inc., A Wiley Company. 

Holland, J. M. (1997). Making vocational choices: A theory of vocational personalities 
and work environments. Lutz, FL: Psychological Assessment Resources. 

Jeynes, W. H. (2003). A meta-analysis: The effects of parental involvement on minority 
children's academic achievemnt. Education and Urban Society, 35, 202-218. 

Krumboltz, J. D. (1996). A learning theory of career counseling. In M. L. Savickas & W. 
B. Walsh (Eds.), Handbook of career counseling theory and practice. Palo Alto, 
CA: Davies-Black Publishing Company. 

Lee, J.-L., & Bowen, N. K. (2006). Parent involvement, cultural capital, and the 
achievement gap among elementary school children. American Educational 



NASA Explorer Schools Evaluation - Brief 5   Appendices 
 

Center for Educational Technologies® 254 

Research Journal, 43(2), 193-218. 

McWayne, C., Hampton, V., Fantuzzo, J., Cohen, H. L., & Sekino, Y. (2004). A 
multivariate examination of parent involvement and the social and academic 
competencies of urban kindergarten children. Psychology in the Schools, 41, 363-
377. 

National Committee on Science Education Standards. (1996). National science education 
standards. Washington, DC: National Academy Press. 

Research and Evaluation Team. (2007). Report on teacher involvement assessment 
(spring 2006 data). Wheeling, WV: Center for Educational Technologies at 
Wheeling Jesuit University. 

 



NASA Explorer Schools Evaluation - Brief 5   Appendices 
 

Center for Educational Technologies® 255 

Appendix N –Attachment A 
Constructs and Related Student Interest Survey Questions 

 Grades 4-6  Grades 7-9  
 Fall 05 Spr 06 Fall 05 Spr 06 
Demographic information race, ethnicity, 

grade, field 
center 

grade level, 
school, field 
center, cohort 
year  

race, ethnicity, 
grade, field 
center 

grade level, 
school, field 
center, cohort 
year  

Interest in STEM-related 
topics and processes 

1b, 1c, 1d, 1e, 
1f, 7a, 7b, 7c, 
7d, 7e, 7f, 7g, 
7h, 8a, 8b, 8c, 
8d, 8e, 8f, 8g, 
8h, 8i  

1b, 1c, 1e,  1f, 
7a1, 7a2,  7f, 
7g, 7h, 8b, 8h, 
8i  

1b, 1c, 1d, 1e, 
1f, 7a, 7b, 7c, 
7d, 7e, 7f, 7g, 
7h, 8a, 8b, 8c, 
8d, 8e, 8f, 8g, 
8h, 8i  

1b, 1c, 1e,  1f, 
7a1, 7a2, 7c, 7e, 
7f, 7g, 7h,  44, 
46, 8a, 8b, 8c, 
8d, 8e, 8f, 8g, 
8h, 8i  

Interest in STEM-related 
careers 

9b, 9c, 9d, 9e, 
9f, 9g, 9h, 9i, 9j, 
9k, 9l, 9m, 9n, 
9o, 9p, 9q, 9r, 
9s, 9t, 9t1, 9u, 
9v, 9w, 9x, 10a 

9c, 9d, 9e, 9g, 
9i, 9j, 9k, 9m, 
9q, 9v, 35, 36, 
9x 

9b, 9c, 9d, 9e, 
9f, 9g, 9h, 9i, 9j, 
9k, 9l, 9m, 9n, 
9o, 9p, 9q, 9r, 
9s, 9t, 9t1, 9u, 
9v, 9w, 9x, 10a 

9c, 9d, 9e, 9g, 
9i, 9j, 9k, 9m, 
9q, 9v, 9x, 9f, 
9j, 9o, 9u, 9v 

Interest in and perceived 
knowledge of Non-STEM 
School Subjects; non-
NASA careers 

1a, 2a, 9n, 9t, 
9t1, 9w 

1a, 1g, 1h, 1i 1a, 2a, 9n, 9t, 
9t1, 9w 

1a, 1g, 1h, 1i, 
2a, 2g, 2h, 2i 

Motivational Response to 
NES 

7c, 7e, [for 
online version 
only]: 118b 
(4b), 116b (6b) 

7c, 7e, 86, 87, 
88, 89, 90, 91, 
92, 93, 94, 95, 
96, 97,  

7c, 7e, [for 
online version 
only]: 118b 
(4b), 116b (6b) 

46, 48, 7c, 7e, 
86, 87, 88, 89, 
90, 91, 92, 93, 
94, 95, 96, 97 

Self Concept and 
Perceived Competence 

2b, 2c, 2d, 2e, 
2f, 3a, 3b, 3c, 
3d, 3e, 3f, 5b, 
5c, 5d, 5e, 5f, 
5g 

3a, 3e, 3f, 5b, 
5f, 5g 

2b, 2c, 2d, 2e, 
2f, 3a, 3b, 3c, 
3d, 3e, 3f, 5b, 
5c, 5d, 5e, 5f, 
5g,  

2g, 2d, 2a, 2e, 
2f, 1h, 2b, 2i, 
2c, 3a, 3b, 3c, 
19, 5b, 5d, 22, 
3f, 5f, 5g, 3b  

Family (Community) 
Interaction 

11b, 11c, 11d, 
11e, 11f, 11g, 
11g, 11h, 11i, 
11j, 11k, 12a, 
12b, 12c, 13b, 
13c, 13d, 13e, 
13f, 13g, 13h, 
13i, 13j, 13k 

11b, 11c, 11h, 
11i, 11j13c, 
113e, 13f, 13i, 
13k 

11b, 11c, 11d, 11e, 11f, 11g, 11g, 
11h, 11i, 11j, 11k, 12a, 12b, 12c, 
13b, 13c, 13d, 13e, 13f, 13g, 13h, 
13i, 13j, 13k 

Interest in science and 
inquiry 

7a, 7b, 7c, 7d, 
7e, 7f, 7g, 7h, 
8a, 8b, 8c, 8d, 
8e, 8f, 8g, 8h, 8i  

7a, 7c, 7e, 7f, 
7g, 7h, 8b, 8h, 
8i  

7a, 7b, 7c, 7d, 
7e, 7f, 7g, 7h, 
8a, 8b, 8c, 8d, 
8e, 8f, 8g, 8h, 8i  

7a, 7b, 7c, 7d, 
7e, 7f, 7g, 7h, 
8a, 8b, 8c, 8d, 
8e, 8f, 8g, 8h, 8i  

Exposure to NASA Resources  55, 56, 57, 58, 59, 60, 61, 62 50, 51, 52, 53, 
54, 55, 56, 57, 
58, 59, 60, 61, 
62 

Knowledge of STEM; 
awareness of NASA 

[for online 
version only]: 
118a (4a), 116a 
(6a), 10a, 10b 

50, 51, 52, 53, 
54  

[for online 
version only]: 
118a (4a), 116a 
(6a) 

70, 71, 72, 73, 
74, 75, 76, 77, 
78, 101, 102, 
103, 104 
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NASA Explorer Schools Evaluation 
Assessment: Student Interest (Fall 2005) p. 1/5 

 
Appendix N –Attachment B 

 
We are hoping to learn from you about the kinds of things that middle school students like and do so that 
we can develop projects and lessons that work. There are 10 questions here. Please answer each as 
truthfully as you can-we know that everyone doesn't like everything. That's okay. 
 
Here's an example of the kinds of questions we will ask you: 
______________________________________________________________________________________
___ 

 
How much do you like chocolate chip cookies? (Select 5 if you like them a lot and 1 if you don't 
like them at all.)   
 

Chocolate chip cookies 
1. Don’t like          2          3          4          5. Like them a lot 

______________________________________________________________________________________
____ 

A lot of the questions we ask are like this one: You select 1 if you don't like it and 5 if you do. If 
your answer falls somewhere in between 1 and 5, select the number that comes closest to where 
your answer fits. 
 
These are examples of how other students answered the chocolate chip cookie question: 
 
Daleesha likes chocolate chip cookies, but prefers mint chocolate chip ice cream. She selected 
choice 4. Please select choice 4 for her. 
 

Chocolate chip cookies 
1. Don’t like          2          3          4          5. Like them a lot 

 
Enrique gets sick if he eats chocolate. He selected choice 1. Please select choice 1 for him. 
 

Chocolate chip cookies 
1. Don’t like          2          3          4          5. Like them a lot 

 
Huang is not used to eating sweets. He doesn't like cookies very much, but he selected choice 2 
because chocolate chip cookies are better than eating liver. Please select choice 2 for him. 
 

Chocolate chip cookies 
1. Don’t like          2          3          4          5. Like them a lot 

______________________________________________________________________________________
____ 
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NASA Explorer Schools Evaluation 
Assessment: Student Interest (Fall 2005) p. 2/5 

 
Rate how much you like the following school subjects and activities, on a scale from 1 to 5 (select 5 if 
you like it a lot and 1 if you don't like it at all).  
1. Don't Like          2          3          4          5. Like it a lot 

1. English 
2. Math 
3. Science 
4. Geography 
5. Computers and other technology 

 
Rate how much you know about the following school subjects and activities, on a scale from 1 to 5 
(select 5 if you know a lot and 1 if you don't know much about it at all).  
1. Don't know          2          3          4          5. Know a lot 

6. English 
7. Math 
8. Science 
9. Geography 
10. Computers and other technology 

 
Please answer the following questions on a scale from 1 to 5. 
 

11. How well do you think you will do in science this year? (Select 5 for very well and 1 for not 
well at all.) 
1. Not well at all          2          3          4          5. Very well 
 
12. How successful do you think you would be in a career that required scientific ability? (Select 5 
if you would be very successful and 1 if you would not be successful.) 
1. Not successful         2          3          4          5. Very successful 
 
13. When taking a science test you have studied for, how well do you do? (Select 5 if you do very 
well and 1 if you do not do well.) 
1. Not well          2          3          4          5. Very well 

 
14. How well have you been doing in science this year? (Select 5 if you have been doing very well 
and 1 if you have not been doing well.) 
1. Not well          2          3          4          5. Very well 
 
15. In general, how hard is science for you? (Select 5 if it is very hard and 1 if it is not hard at all.) 
1. Not hard at all          2          3          4          5. Very hard 
 
16. Compared to other school subjects you have taken or are taking, how hard is science for you? 
(Select 5 if it is your hardest course and 1 if it is your easiest course.) 
1. Easiest course         2          3          4          5. Hardest course 

 
17. To the best of your ability, describe what science is: [open-ended] 
   
18. Describe how you might use science in your future. [open-ended] 
   
 
Please answer the following questions on a scale from 1 to 5. 
 
19. How well do you think you will do in math this year? (Select 5 for very well and 1 for not well at all.) 
1. Not well at all          2          3          4          5. Very well 
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 NASA Explorer Schools Evaluation 
Assessment: Student Interest (Fall 2005) p. 3/5 

 
 
20. How successful do you think you would be in a career that required math ability? (Select 5 if you would 
be very successful and 1 if you would not be successful.) 
1. Not successful          2          3          4          5. Very successful 
 
21. When taking a math test you have studied for, how well do you do? (Select 5 if you do very well and 1 
if you do not do well.) 
1.Not well          2          3          4          5. Very well 
 
22. How well have you been doing in math this year? (Select 5 if you have been doing very well and 1 if 
you have not been doing well.) 
1. Not well         2          3          4          5. Very well 
 
23. In general, how hard is math for you? (Select 5 if it is very hard and 1 if it is not hard at all.) 
1. Not hard at all          2          3          4          5. Very hard 
 
24. Compared to other school subjects you have taken or are taking, how hard is math for you? (Select 5 if 
it is your hardest course and 1 if it is your easiest course.) 
1. Easiest course          2          3          4          5. Hardest course 
 
25. To the best of your abilities describe what math is. [open-ended] 
   
26. Describe how you might use math in your future. [open-ended] 
   
Rate how much you like the following (select 5 if you like it a lot and 1 if you don't like it at all). 
 
27. Conducting observations and measurements as part of an investigation or project 
1. Don’t like it          2          3          4          5. Like it a lot 
 
28. Learning about the motion of a vehicle and how force can be saved with simple machines 
1. Don’t like it          2          3          4          5. Like it a lot 
 
29. Finding patterns and relationships in data 
1. Don’t like it          2          3          4          5. Like it a lot 
 
30. Studying how energy is made in ecosystems and used through food networks 
1. Don’t like it          2          3          4          5. Like it a lot 
 
31. Using computers with science data  
1. Don’t like it          2          3          4          5. Like it a lot 
 
32. Plotting locations of volcanoes and earthquakes to find patterns 
1. Don’t like it          2          3          4          5. Like it a lot 
 
33. Using math in science 
1. Don’t like it          2          3          4          5. Like it a lot 
 
34. Learning about how the earth, sun, and moon work together and how gravity holds all the parts of the 
solar system together  
1. Don’t like it          2          3          4          5. Like it a lot 
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Rate how good you are at each of the following (select 5 if you are very good and 1 if you are not good 
at all).  
 

35. Designing and planning an investigation or project  
 

1. Not good at all          2          3          4          5. Very good 
 
36. Developing a hypothesis 
1. Not good at all          2          3          4          5. Very good 
 
37. Testing a hypothesis 
1. Not good at all          2          3          4          5. Very good 
 
38. Making observations 
1. Not good at all          2          3          4          5. Very good 
 
39. Taking measurements 
1. Not good at all          2          3          4          5. Very good 
 
40. Using computers with science data 
1. Not good at all          2          3          4          5. Very good 
 
41. Finding patterns and relationships in data 
1. Not good at all          2          3          4          5. Very good 
 
42. Using math to explore solutions to problems 
1. Not good at all          2          3          4          5. Very good 
 
43. Presenting results of an investigation or project to the class 
1. Not good at all          2          3          4          5. Very good 

 
How much would you like to have the following jobs (select 5 if you like it a lot and 1 if you don't like 
it at all). 
1. Not like          2          3          4          5. Like a lot 

45. Astronaut 
46. Astronomer 
47. Biologist 
48. Chemical engineer 
49. Electrical engineer 
50. Food scientist 
51. Geologist 
52. Mechanical engineer 
53. Meteorologist 
54. Oceanographer 
55. Physicist 
56. Planetary scientist 
57. Propulsion engineer 
58. Robotics engineer 
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This is the same list of jobs that you looked at for the last question. 
(Aerospace engineer, Electrical engineer, Oceanographer, Astronaut, Food scientist, Physicist, Astronomer, 
Geologist, Planetary scientist, Biologist, Mechanical engineer, Propulsion engineer, Chemical engineer, 
Meteorologist, Robotics engineer) 
59. Select the job that you would most like to do.  

a. Aerospace engineer  b. Astronaut    
c. Astronomer      d. Biologist    
e. Chemical engineer   f. Electrical engineer    
g. Food scientist     h. Geologist   
i. Mechanical engineer   j. Meteorologist    
k. Oceanographer     l. Physicist    
m. Planetary scientist     n. Propulsion engineer    
o. Robotics engineer  
 

60. To the best of your ability, describe what a person working this job does. [open-ended] 
 
61. How does someone working in this job help NASA? [open-ended] 
 
62. Please select the circle to the left of your current grade in school: 

 a. 1st Grade     b. 2nd Grade  
 c. 3rd Grade     d. 4th Grade  
 e. 5th Grade     f. 6th Grade  
 g. 7th Grade     h. 8th Grade  
 i. 9th Grade     j. 10th Grade  
 k. 11th Grade     l. 12th Grade  
 m. Other  

 
63. Other (please describe) [open-ended] 
 
64. Your gender: 

 a. Female  
 b. Male  
 

65. Your ethnicity (select one): 
 a. African American/Black  
 b. Asian American  
 c. Caucasian/White  
 d. Hispanic/Latino  
 e. Native American or Alaska Native  
 f. Other  

 
66. Other (please describe) [open-ended] 
 
67. What is the name of your school? [open-ended] 
 
68. Teacher's Name [open-ended] 
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Appendix N –Attachment C 
 
 

NASA Explorer Schools Evaluation Assessment: Student Interest Grades 4-6 (Spring 2006) p. 1/2 
 
We'd like you to tell us what you think about the following questions. Your answers will help us 
better understand what students like and want to learn.  
 
Tell us how much you like the following school subjects.   
 1. Don't like          2. Like a little          3. Like some          4. Usually like          5. Like a lot 

1. Art/Music/Drama  
2. Language Arts (Reading and Writing)  
3. Math  
4. Health/Physical Education (Gym)  
5. Science  
6. Geography  
7. Social Studies/History  
8. Technology Education/Engineering  
 

How difficult are science and math for you?   
1. Very difficult          2. Difficult          3. Average          4. A little difficult          5. Easy 

9. How difficult is science for you?  
10. Compared to other school subjects, science is...  
11. How difficult is math for you?  
12. Compared to other school subjects, math is...  
 

Tell us how much you like the following:   
1. Don't like          2. Like a little          3. Like some          4. Usually like          5. Like a lot 

13. Using tools to make measurements.  
14. Observing objects and living things.  
15. Using data to explain or predict results of scientific tests.  
16. Using computers to do science and math.  
17. Asking questions about how things work.  
18. Using math in science activities.  
19. Developing a hypothesis.  

 
How well do you think you will do in each of the following this year?   
1. Not well          2. Slightly well          3. Average          4. Well          5. Very well 

20. Science.  
21. Math.  
22. Using math to solve problems.  
23. Presenting the results of your investigation.  
24. Asking your own science questions.  

 
How much would you like to have the following jobs?   
1. I don't know          2. Not at all          3. Like some          4. Like          5. Like a lot 

25. Astronaut  
26. Astronomer  
27. Biologist  
28. Computer specialist  
29. Doctor (Physician)  
30. Engineer  
31. Firefighter  
32. Geologist  
33. Oceanographer  
34. Robotics engineer  
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35. Science writer  
36. Scientist  
37. Teacher  

 
Tell us about your job interests:   
1. Not at all          2. A little          3. Some          4. More than most          5. Very much 

38. How much would you like a job that involves doing math?  
39. How much would you like a job that involves doing science?  

 
How often do you do the following when you have a science, math or technology question outside of 
school?   
1. Never          2. Rarely          3. Sometimes          4. Often          5. Always 

40. Think it through with a parent, family member, or other adult.  
41. Figure it out on your own.  
42. Use NASA or other web sites on the Internet.  
43. Wait and ask your teacher.  
44. Use science books/encyclopedia in your home or at the library.  

 
How often do you do each of the following activities with your parents, family, or caregivers?   
1. Never          2. Rarely          3. Sometimes          4. Often          5. Always 

45. Watch science television shows together.  
46. Attend school events, such as science fairs or family nights.  
47. Go places that have science or technology, such as science museums.  
48. Ask questions about how things work.  
49. Build or fix things together.  
 

How much do you know about NASA in each of the following areas?   
1. Nothing          2. Not much          3. A little          4. Quite a bit          5. A lot 

50. Why NASA explores space.  
51. Careers at NASA.  
52. Technology that NASA uses.  
53. Ways people at NASA work together in teams.  
54. How people can live and work in space.  

 
How often do you or your teachers use NASA materials in each of the following classes?   
1. Never          2. Once in a while          3. Monthly          4. Every week          5. Every day 

55. Art/Music/Drama  
56. Language Arts (Reading and Writing)  
57. Math  
58. Health/Physical Education (Gym)  
59. Science  
60. Geography  
61. Social Studies/History  
62. Technology Education/Engineering  

 
63. What grade are you in?  
 a. 4  b. 5 c. 6  
 
64. What is your gender?  
 a. Female  b. Male  
 
65. What is your teacher's name? [open-ended] 
 
Thank you for helping us!  
Click on the submit button to let us know you have finished answering all of the questions. 
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Appendix N –Attachment D  
 

NASA Explorer Schools Evaluation Assessment: Student Interest Grades 7-9 (Spring 2006) p. 1/4 
 
We are asking you to tell us about what you like and activities you do. Please answer each item 
honestly. We know that everyone doesn't like everything. That's OK. Your answers will help us 
better understand what students like and want to learn.  
 
Tell us how much you like the following school subjects.   
1. Don't like          2. Like a little          3. Like some          4. Usually like          5. Like a lot 

1. Art/Music/Drama  
2. Language Arts (Reading and Writing)  
3. Math  
4. Geography  
5. Health/Physical Education (Gym)  
6. Science  
7. History/Social Studies  
8. Technology Education/Engineering  

 
Tell us how much you know about the following school subjects.   
1. Nothing          2. Not much          3. A little          4. Quite a bit          5. A lot 

9. Art/Music/Drama  
10. Language Arts (Reading and Writing)  
11. Math  
12. Geography  
13. Health/Physical Education (Gym)  
14. Science  
15. History/Social Studies  
16. Technology Education/Engineering  

 
Tell us what you think.   
1. Not well          2. Slightly well          3. Average          4. Well          5. Very well 

17. How well do you think you will do in science this year?  
18. How well do you do when taking a science test you have studied for?  
19. How well have you done in science this year?  
20. How well do you think you will do in math this year?  
21. How well do you do when taking a math test you have studied for?  
22. How well have you done in math in the past?  

 
How difficult are science and math for you?   
1. Very difficult          2. Difficult          3. Average          4. A little          5. Easy 

23. In general, how difficult is science for you?  
24. Compared to other school subjects you have taken or are taking, how difficult is science for 
you?  
25. In general, how difficult is math for you?  
26. Compared to other school subjects you have taken or are taking, how difficult is math for you?  

 
Tell us how much you like the following:   
1. Don't like          2. Like a little          3. Like some          4. Like          5. Like a lot 

27. Conducting observations and measurements as part of an investigation.  
28. Learning about the motion of a vehicle and how force can be saved with simple machines.  
29. Finding patterns and relationships in data.  
30. Studying how energy is made in ecosystems and used through food networks.  
31. Using computers with science data.  
32. Plotting locations of volcanoes and earthquakes to find patterns.  
33. Using math in science.  
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34. Learning about how the Earth, sun, and moon work together and how gravity holds all the 
parts of the solar system together. 

 
NASA Explorer Schools Evaluation 

Assessment: Student Interest Grades 7-9 (Spring 2006) p. 2/4 
 
How well do you do in each of the following:   
1. Not well          2. Slightly well          3. Average          4. Well          5. Very well 

35. Designing and planning an investigation.  
36. Developing a hypothesis.  
37. Testing a hypothesis.  
38. Making observations.  
39. Taking measurements.  
40. Using computers with science data.  
41. Finding patterns and relationships in data.  
42. Using math to explore solutions to problems.  
43. Presenting results of an investigation to the class.  

 
Tell us about your career interests.   
1. Not at all          2. A little          3. Some          4. More than most          5. Very much 

44. Are you interested in a career that requires math?  
45. How successful do you think you would be in a career that requires math ability?  
46. Does the career you are interested in require science?  
47. How successful do you think you would be in a career that requires scientific ability?  

 
How much would you like to have the following jobs?   
1. I don't know          2. Not at all          3. Like some          4. Like          5. Like a lot 

48. Aerospace engineer  
49. Astronaut  
50. Astronomer  
51. Biologist  
52. Computer specialist  
53. Doctor (Physician)  
54. Food scientist  
55. Geologist  
56. Meteorologist  
57. Oceanographer  
58. Physicist  
59. Planetary scientist  
60. Teacher  
61. Engineer (Chemical, Electricial, Mechanical, Propulsion, Robotics, or other type of engineer)  

 
What do you know about NASA in each of the following areas?   
1. Nothing          2. Not much          3. A little          4. Quite a bit          5. A lot 

62. NASA's mission  
63. Careers at NASA  
64. Technology that NASA uses  
65. Ways people at NASA figure out things  
66. Ways people at NASA work together in teams  
67. Ways we can live and work in space  
 
68. How we can explore the moon, Mars, and beyond  
69. What we have been able to discover by exploring space  
70. NASA resources on the web  
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How often do you or your teachers use NASA materials in each of the following classes?   
1. Never          2. Once in a while          3. Monthly          4. Every week          5. Every day 

71. Art/Music/Drama  
72. Language Arts (Reading and Writing)  
73. Math  
74. Geography  
75. Health/Physical Education (Gym)  
76. Science  
77. History/Social Studies  
78. Technology Education/Engineering  

 
Tell us how often you think you will use math as an adult doing the following.   
1. Never          2. Once in a while          3. Monthly          4. Every week          5. Every day 

79. Counting and calculating.  
80. Budgets and banking.  
81. Projecting and planning.  
82. Measuring and analyses.  
83. In my job or career.  
84. Helping my children do their homework.  

 
Tell us how often you think you will use science as an adult doing the following.   
1. Never          2. Once in a while          3. Monthly          4. Every week          5. Every day 

85. Working in a lab to solve problems.  
86. Working with other people to answr questions about how things work.  
87. Building systems, structures, and models.  
88. In my job or career.  
89. Interpreting news stories.  
90. For fun.  
91. Helping my children do their homework.  

 
We are interested in how you think about math and science. Choose an answer that best fits what you 
think.  
 

92. Math is more than computations and solving equations. What does math represent to you?  
 a. A way to reveal hidden patterns that help us understand the world around us.  
 b. A tool that helps make more sense of issues in science and technology.  
 c. The science of patterns and order.  
 d. A way to solve problems.  
 e. A means to obtain a better understanding of numbers and relationships.  

 
93. How do scientists do their work?  

 a. Follow the 5 steps of the scientific method.  
 b. Work in a research group with people who see things the way they do.  
 c. Test, revise, and sometimes discard theories.  
 d. Try to figure out answers to questions.  
 e. Look for evidence to support existing theories.  

 
94. Which phrase best describes what you think a scientist would say to complete this sentence? 
The universe is a … 

 a. A chaotic and disorderly place where little is predictable.  
 b. A place with some rules but mysteries also.  
 c. A vast system with basic rules that we can discover.  
 d. A place where everything can be explained by what we already know.  
 e. A world where we make up rules to explain things.  
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NASA Explorer Schools Evaluation 
Assessment: Student Interest Grades 7-9 (Spring 2006) p. 4/4 

 
95. How do science and technology fit together?  

 a. Science and technology are one and the same.  
 b. The more technology you have the more science you have to have.  
 c. Science and technology rely on very similar principles.  
 d. Science and technology are often taught together but are very different.  
 e. The more science you do, the more technology you need.  

 
96. What grade are you in?  
 a. 5          b. 6          c. 7          d. 8          e. 9  
 
97. What is your gender?  
a. Female          b. Male  
 
98. What is your teacher's name? [open-ended] 
 
Thank you for answering our questions. We will read through your answers carefully. We want to 
learn from you how to improve the program.  
 
Click on submit to let us know that you have finished answering the questions.  
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Summer Workshop Evaluation – 2006 
Notes to NASA Explorer Schools (NES) Coordinators 

Overview 
The evaluation activities for the summer workshops are both formative and summative. 
Specific evaluation activities for the summer workshops are described below, and all the 
materials needed are included in the following pages. 
 
Formative evaluation in the summer workshops focuses on:  

• Feedback to meet the goals of incorporating research-based best practices into the 
professional development 

• Reflection by participants on how they will use what and how they learned   
 
Summative evaluation for the summer workshops focuses on:  

• The degree to which best practices were used  
• The perceived value of the workshop by the participants 
• The nature and extent of planning by the participants 
• The relationship of the planning to the workshop experience 

 
Activities 
Evidence that NES professional development is designed and delivered using research-
based best practices: 

• NESC use Daily Feedback Form, Description of Best Practices and the Best 
Practices Rubric to plan the workshops.  

• Participants complete the Daily Feedback Form scoring each activity on the Best 
Practices Rubric using the Description of Best Practices.  

• NESC revisit their Daily Feedback Form scores based on how the event was 
delivered 

• NESC review the participants' ratings each day to plan the next day 
• NESC provides agenda and their Daily Feedback analysis to evaluators for 

analysis across centers. Evaluators obtain participant data from NEEIS to describe 
the nature and extent of best practices in the workshops. 

 
Evidence that the workshop was effective in preparing participants to use NASA 

resources: 
• Participants plan activities using what they have learned and experienced during 

the workshop and the Strategic Plan Checklist and Implementation Activity Ideas 
developed from prior evaluation of what makes successful teams. Planned 
activities are entered into the eFolio. 

• Participants complete an end of the week questionnaire in NEEIS, either a 
Teacher or Administrator Questionnaire 

• Evaluators analyze the relationship of the eFolio entries to the workshop 
experiences and the questionnaire data 

 
An overview of the evaluation will be presented by an evaluator on site, via telecon or by 
the NESC. A slide show is available for this purpose. 
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Materials in this document 
Daily Feedback Form Best Practices Rubric 
Teacher End of Workshop Questionnaire Administrator End of Workshop Questionnaire 
Strategic Plan Checklist Implementation Plan Ideas 
eFolio School Profile Template eFolio Activity Template 
 
Question 1: How will we show we are using research-based professional development 
practices? 
Answer 1: NES Coordinators will plan to incorporate best practices and then evaluate 
each day’s agenda using the Daily Feedback Form.  Once the workshop begins, 
participants will use the same Daily Feedback Form to evaluate how the workshop 
incorporated effective professional development practices as defined by Garet, M. S., 
Porter, A.C., Desimone, L., Birman, B.F. and Yoon, K.S. (2001). NES coordinators and 
teachers will refer to the professional development rubric provided to complete the 
feedback forms. The rubric and description of best practices are included in this 
document. 
 
Question 2: What are the benefits to the participants of filling out a daily feedback 
form? 
Answer 2: They see how best practices are used, and they internalize them to use back at 
their schools. 
 
Question 3: What are the benefits to you of evaluating best practices daily? 
Answer 3: Your team gets immediate feedback that allows you to respond the next day.  
You get data on what participants recognize as best practices.  The Daily Feedback Form 
is designed to facilitate the kind of discussion an on-site evaluator would lead with the 
group at the end of each day. 
 
Question 4: What about the NEEIS evaluation form? 
Answer 4: The daily feedback form contributes to the formative evaluation process—it 
stimulates improvements in the workshop process as it occurs.  The results will go in the 
NES evaluation report as evidence of research-based professional development.  For 
summative evaluation of the workshop, the current NEEIS form has been revised to be 
more like the form teachers used at the symposium (see attached). 
 
Question 5: Who completes the agenda coding? 
Answer 5: The NES coordinator takes the lead in using the Best Practices Rubric during 
the planning process for the summer workshops. The NES coordinator codes each 
activity before the workshop on the daily feedback form, and then makes adjustments to 
that coding during the workshop if events change. The participants complete the Daily 
Feedback Form, and the NES coordinator compares the participants' perceptions with 
their intentions to adjust for the next day. 
 
Question 6: What do we use to facilitate the strategic planning and implementation 
planning processes? 



Brief 5: Appendix O – Summer Workshop Evaluation 2006 

Center for Educational Technologies®  269 
 
 

Answer 6:  Attached after the agenda-coding rubric are the Strategic Plan Checklist and 
the Implementation Plan Ideas.  Both of these documents can be used to guide the NES 
team discussions as they reflect on how their NES action plans support their school 
academic needs, goals, and objectives. Once the plans are entered into the eFolio, NES 
teams complete a brief questionnaire and upload artifacts into the eFolio.   
 
Question 7: What is the best practices feedback form based on? 
Answer 7: Garet, et al. (2001) in an article entitled, "What Makes Professional 
Development Effective? Results from a National Sample of Teachers"1 examined 
elements and measures of effective professional development, then grouped them along 
three dimensions. We have used these dimensions as the basis for an agenda analysis of 
professional development workshops for NASA Explorer Schools.  
 
a. Focus on Content 
Definition: Professional development should be designed to change teachers’ knowledge, 
skills and teaching practices.  In terms of content this means that the activities are 
designed to specifically: 
• Improve teachers’ knowledge of STEM-G content, careers, family involvement 
• Improve general pedagogy or teaching practices, such as inquiry, classroom 
management, lesson planning, or grouping methods 
• Improve pedagogical content knowledge – specific teaching practices for specific 
content, such as teaching forces and motion through dance moves (e.g. NASA FMA 
show) 
• Use NASA approved materials, other NASA materials, resources, facilities, technology, 
and resources from other sources that address the content and topics being targeted. 
 
b. Foster Coherence 
Definition: Extent to which professional development activities are perceived by teachers 
to be a part of a coherent program of teacher learning.  A coherent professional 
development program should facilitate: 
• Connections with school goals, individual goals by teachers, curriculum integration; 
• Connection with other activities within the workshop (before and after); 
• Alignment with state and district standards and assessment; and  
• Discussion with others about learning. 
 
c. Promote Active Learning 
Definition: Professional Development in which teachers become actively engaged in 
meaningful discussion, planning and practices that include opportunities to:  
• Observe expert teachers and to be observed teaching and receive feedback; 
• Plan how new curriculum materials and new teaching methods will be used in their 
classrooms; 
• Review student work in the topic areas being covered; and 
• Present, lead, and write. 
Teacher Daily Feedback Form on Best Practices in Professional Development 

                                                
1 American Educational Research Journal. Winter, Vol. 38, No. 4. 915-945.  
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Name: _______________________ School: _____________________ Date:________ 
Workshop: ___________________________ Workshop location: _________________ 
Year joined NES: _____________________ Home center: _______________________ 
 
Please think about today's activities and rate how well it used the best practices 
described below. Use a scale of 1-3, with 3=highest. 

               D
ai

ly
 A

ct
iv

iti
es

 
       

 Focusing on Content       
Definition: Professional development that changes teachers’ knowledge, skills and teaching practices, 
specifically: 
1. Improve knowledge of STEM-G content       
2. Improve knowledge of careers,       
3. Improve knowledge of family involvement       
4. Improve general pedagogy or teaching practices, 

such as inquiry, classroom management, lesson 
planning, or grouping methods 

      

5. Improve pedagogical content knowledge – specific 
teaching practices for specific content, such as 
teaching forces and motion through dance moves 
(e.g. NASA FMA show) 

      

6. Use of NASA approved materials, other NASA 
materials, resources, facilities, technology, 
resources from other sources.     

      

 Fostering Coherence       
Definition: Extent to which professional development activities are perceived by teachers to be a part of a 
coherent program of teacher learning.   
7. Connections with school goals, individual goals by 

teachers, curriculum integration 
      

8. Connection with other activities within the 
workshop (before and after) 

      

9. Alignment with state and district standards and 
assessment 

      

10. Discussion with others about learning       
Promoting Active Learning       
Definition: Professional Development in which teachers become actively engaged in meaningful 
discussion, planning and practice 
11. Opportunity to observe expert teachers, to be 

observed teaching, and receive feedback 
      

12. Plan how new curriculum materials and new 
teaching methods will be used in their classrooms 

      

13. Review student work in the topic areas being 
covered 

      

14. Presenting/leading about what is learned/planned       
15. Writing, reflecting, making plans, writing lessons, 

etc. 
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NASA Explorer Schools Professional Development Best Practices Rubric* 
Content 

 1 2 3 
Content Knowledge 
STEM-G 

STEM-G content is 
presented and labeled by 
discipline. 

STEM-G content is 
connected to the 
standards. 

STEM-G NASA content 
is identified as a context 
for learning content and 
explicitly connected to 
the standards. 

Career Knowledge 
STEM-G 

Speakers are introduced 
with background on their 
childhood interests, and 
career paths. OR speaker 
talks about his/her 
background. OR 
participants are 
prompted to ask 
presenters about their 
background and/or 
brainstorm careers 
related to the content. 

Participants have roles 
that simulate careers. 
OR careers are listed and 
described in ways that 
might be interesting to 
students. OR a group of 
participants has the role 
of asking career related 
questions in every 
session and sharing what 
they learn with the whole 
group. 

Speaker, facilitator or 
participants discuss their 
own careers and other 
related careers, job tasks 
or career preparation 
related to the activity, 
event or tour. 
Participants ask 
questions or take on 
roles 

Family Involvement  Participants are 
prompted to think about 
how to involve families 
and/or ask questions of 
the presenters and 
facilitators. 

Ideas are presented for 
how to interest families 
in the content, 
technology or skills. 

Activity or presentation 
is focused on family 
involvement. 

Technology Use  Technology is 
demonstrated or used by 
presenters and described 
in terms of its function 
and value. 

Technology use is 
modeled, with ideas for 
how to use it. 

Participants learn to use 
the technology and talk 
about how to integrate 
the technology into their 
curricula. 

NASA resources 
NES approved list 
Not approved materials 
NASA People 
Non-NASA People 
Facilities 

Resources are identified 
as NASA or non-NASA, 
and information 
provided for how 
schools can access them 
(or other resources like 
them) in the future. 

Resources are described 
in terms of their use with 
students within the 
curriculum. 

Resources are related to 
each other and to a 
context for use. 
Participants experience 
the resources.  

General Pedagogy 
 
Learner-centered 
teaching practices 

Teaching practices are 
labeled – learner-
centered practices such 
as inquiry, cooperative 
learning, classroom 
management for 
different learning needs 

Teaching practices are 
explicitly modeled such 
as having participants 
use inquiry and work in 
cooperative groups 
during an event/ 
activity/experience. 

Teaching practices are 
explicitly taught and 
participants put it in their 
implementation plans to 
use them. 

Specific Pedagogy 
 
Teaching practices to 
teach specific content 

Teaching practices are 
labeled, such as FMA 
Live using music to 
teach Newton's Laws 

Teaching practices are 
modeled, such as 
teaching the principles of 
flight through building 
and testing different 
aircraft designs. 

Teaching practices are 
explicitly taught and 
participants put it in their 
implementation plans to 
use them. 
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Coherence 
 1 2 3 

School goals Facilitators/presenters 
describe connections to 
the curriculum and 
general school goals. 

Participants are 
prompted to reflect on 
the connections to their 
school plans. 

Participants discuss how to 
use what they are learning 
to achieve their school 
goals, individual goals, and 
curriculum goals.  

Activities before & after Facilitator explicitly 
segues from one activity 
to another in terms of 
content and purpose. 

Activities are labeled by 
NES objective, and 
related to each other 
(labeled in the 
notebook). 

Themes are used to define 
a block of activities. Each 
activity is labeled by NES 
objective in the notebook. 

Standards Standards are included in 
the notebook for each 
activity. 

Alignment with 
national/state standards 
and assessments is 
provided in the notebook 
and explicitly discussed. 

Participants are given time 
and help in aligning 
activities with state and 
district standards and 
assessments. 

Discussion with others Participants are given 
time during an activity to 
discuss what they know, 
what they want to learn 
and what they come to 
understand. 

Participants are given 
time after an activity to 
discuss what they have 
learned and what they 
still want to know. 

Participants are prompted 
to reflect and then discuss 
their understanding of 
STEM-G, family 
involvement, and their 
ideas for developing 
students' interest in STEM-
G careers. 
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Active Learning 
 1 2 3 

Observe expert 
teaching 

Participants have the 
opportunity to observe 
expert teachers and hear 
them talk about their 
teaching. 

Participants have the 
opportunity to observe 
expert teachers and ask 
questions about the 
teaching practice. 

Participants have the 
opportunity to be 
observed teaching and 
receive feedback on 
teaching practices they 
have seen modeled. 

Plan for use Participants are asked to 
think about how they will 
use what they learned in 
their classrooms. 

Teams are prompted to 
think about how they will 
use each 
activity/event/experience 
in their school. 

Teams are asked to share 
their plans for using each 
activity/event/experience 
of the workshop and 
enter it into their 
implementation plans. 

Review student work Participants see student 
work in the topic areas 
being covered (through 
video, actual work 
samples or descriptions of 
student work). 

Participants are asked to 
review student work in 
the topic areas being 
covered. 

Participants review 
student work, discuss it 
and reflect on what they 
would expect from their 
students and how they 
would evaluate it. 

Presenting/leading Teams present their 
goals, their current plans 
and activities at the 
beginning of the 
workshop. OR 
teams/individuals present 
their ideas/products 
during the workshop. 

Teams or individuals 
present their reflections 
on how to use what they 
are learning to meet their 
school goals. OR 
teams/individuals have 
frequent opportunities to 
ask questions of the 
presenters and other 
teams during the 
workshop. 

Teams present their 
plans for how they will 
implement what they 
have learned based on 
their individual and team 
reflections and 
interaction with NES 
staff. 

Writing Individual participants 
keep journals on what 
they are learning and 
ideas they have from each 
experience in the 
workshop. 

Teams create or adapt 
activities and write about 
when and how they will 
do them, based on their 
individual journal 
writing, and their school 
needs. 

Teams create and enter 
activities into their 
school eFolio based on 
their team discussions 
and individual journal 
writing about how they 
will meet student needs. 

 
* Adapted from Garet, M. S., Porter, A.C., Desimone, L., Birman, B.F. and Yoon, K.S. 
(2001). What Makes Professional Development Effective?  Results From a National 
Sample of Teachers. American Educational Research Journal. Winter, Vol.  38, No. 4. 
pp. 915-945. 
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Teacher End of Workshop Feedback Form – Filled out online in the NEEIS System 
 
Workshop name ______________________________________ Date: _________________ 
Your name _____________________________ Your position ________________________   
Your school _____________________________Your district:_________________________ 
Your NASA center _______________________Location of the workshop: ______________ 
 
1. How effective was the workshop? (Check one for each statement) 

 
Strongly 
disagree Disagree Neutral Agree Strongly 

agree 
The information provided in the event is relevant 
to my role in education.      
The concepts and skills taught in the event can be 
used in my work.       
My personal learning objectives were met.      
I have a better understanding of NASA's mission.       
I acquired the skills and/or knowledge offered to 
participants.      
I have a better understanding of NASA's support 
for education.      
I am very aware of NASA resources now.      
Before this workshop, I was very aware of NASA 
resources.      
I am confident in my ability to use NASA as a 
context for teaching STEM-G now.      
Before this workshop I was confident in my 
ability to use NASA as a context for teaching 
STEM-G.     

 
 

 
2. How prepared are you? (Check one for each statement) 

 
Strongly 
disagree Disagree Neutral Agree Strongly 

agree 
I am better prepared to integrate technology into 
my teaching now.      
I am better prepared to interest students in 
STEM-G careers now.      
I am better prepared to interest students in 
STEM-G topics now.      
I am better prepared to develop students' 
knowledge of STEM-G using NASA resources 
now.      
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3.  What effect do you think this workshop will have on your teaching? (Check one for each) 

 
Negative 
impact 

No 
impact Neutral Some 

impact 
Great 

impact 
Integrating career education in science, 
technology, engineering, mathematics, and/or 
geography.      
Teaching students about the application of 
science, technology, engineering, mathematics 
and/or geography.       
Using instructional technology with students.      
Using instructional technology in my teaching.      
Inspiring my students to learn more STEM-G.      
Increasing family involvement with students' 
education in STEM-G.      

 
4. How much do you agree or disagree with each of the following? (Check one for each) 

 
Strongly 
disagree Disagree Neutral Agree Strongly 

agree 
This event was a valuable experience.      
NASA-related materials provided can be 
integrated into my curriculum.      
I expect to apply what I learned in this event.      
This event was inspiring.      

 
5. If you considered this event as inspiring tell us more.  What about the event made it 

inspirational?  How will being inspired affect you in the future?  
 
6. Please rate each of the following. (Check one for each) 

 Poor Below 
average Average Above 

average Excellent 

The workshop overall.      
The content of the workshop.      
The NASA facilities.      
The NASA staff.      

 
7. What would you say to someone who asks you about this event? 
 
8. Additional comments about this event: 
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Administrator End of Workshop Questionnaire – Please enter in NEEIS 
Your name ______________________________________________ Date: ________________________  
Workshop name _____________________Location of the workshop: ___________________________  
 
Directions: We would appreciate your feedback on the workshop. Please complete this brief eight-question 
survey on your experience. Five of the questions have rating scales for specific statements. Three are open-
ended. Thank you for your feedback! 
 
1. How effective was the workshop? (Check one for each statement) 

 
Strongly 
disagree 

Disagree Neutral Agree Strongly 
agree 

The information provided in the event is relevant to my 
role in education.      
The concepts and skills taught in the event can be used in 
my work.       
My personal learning objectives were met.      
I have a better understanding of NASA's mission.      
I acquired the skills and/or knowledge offered to 
participants.      
I have a better understanding of NASA's support for 
education.       
I am very aware of NASA resources now.      
Before this workshop, I was very aware of NASA 
resources.      
I am confident in my ability to use NASA as a context 
for teaching STEM-G now.      
Before this workshop I was confident in my ability to 
use NASA as a context for teaching learning and STEM-
G concepts.     

 
 

 
2. How prepared are you? (Check one for each statement) 

 
Strongly 
disagree 

Disagree Neutral Agree Strongly 
agree 

I am better prepared now to support the integration of 
technology into our school.      
I am better prepared now to create a climate for 
students to develop an interest in careers in STEM-G.      
I am better prepared now to create a climate for 
students to develop an interest in topics in STEM-G.      
I am better prepared now to support the development 
of students' knowledge of STEM-G using NASA 
resources.      
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3. What effect do you think this workshop will have on your school? (Check one for each) 

 
Negative 
impact 

No 
impact 

Neutral Some 
impact 

Great 
impact 

Integrating career education in STEM-G.      
Teachers teaching students to apply STEM-G.      
Students using technology for learning.      
Teachers using instructional technology for teaching.      
Inspiring students to learn more STEM-G.      
Inspiring teachers to learn more STEM-G.      
Increasing family involvement with students' education 
in STEM-G.      

 
4. How much do you agree or disagree with each of the following? (Check one for each) 

 
Strongly 
disagree Disagree Neutral Agree Strongly 

agree 
This event was a valuable experience.      
NASA related materials provided can be used to support 
our curriculum.      
The NASA Explorer Schools partnership will support 
our school improvement plan.       
I expect to apply what I learned in this event.      
This event was inspiring.      

 
5. If you considered this event as inspiring tell us more.  What about the event made it 

inspirational?  How will being inspired affect you in the future?  
 
 
 
6. Please rate each of the following. (Check one for each) 

 Poor Below 
average Average Above 

average Excellent 

The workshop overall.      
The content of the workshop.      
The NASA facilities.      
The NASA staff.      

 
7. What would you say to someone who asks you about this event? 
 
 
8. Additional comments about this event: 
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NASA Explorer Schools Program - Strategic Plan Checklist 
 
Evaluation of the three-year pilot (2003, 2004, and 2005) of the 
NASA Explorer Schools (NES) program yielded models of successful 
practice. These school models of success have been developed into 
strategies associated with the orientation process and annual phases 
of the three-year NASA-school partnership.   This document gives 
NES teams three tools to assist their strategic planning process for 
each of the phases.  A list of the strategies for success helps teams 
plan actions and discussion topics for team activities.  A graphical 
organizer provides a “big picture” of key events to occur in each of 
the phases.  A five-column table lists activities and tasks, responsible 
party, due date, expected completion/submission date, and 
anticipated outcome, comments, and notes which helps team 
members plan and track their progress so that they can review their 
progress throughout the program cycle. 
 
NES team roles, school-wide involvement, administrator support, 
and community involvement are encouraged throughout the strategic 
planning process.  Remember that NASA personnel are involved in 
supporting NES teams throughout the strategic planning process.  
Key NASA personnel include: the NES coordinators, aerospace 
education specialists (AES), Digital Learning Network (DLN) 
coordinators, and NASA field center education program managers.  
The NES program goals and anticipated outcomes are provided in 
Tables 1 and 2 to help schools keep in mind NASA’s vision of 
success for all schools. 
 
Involvement in the NASA Explorer Schools program is a four-phase 
process summarized here and explained later in greater detail. 
 
Orientation Phase Orientation, focus on understanding roles, 
responsibilities, and requirements for NES partnership with NASA, 
professional development symposium for team leads, NASA field 
center staff school visit, orientation workshop. 
Year 1 Startup First year, focus on developing the NASA Explorer 
School team's knowledge and use of NASA resources, setting up 
and using videoconferencing equipment, teamwork, 
family/community involvement, and the content workshops the 
summer following the first year. 

Year 2 Integration Second year, focus on emerging needs and 
interests of students, expand successful activities, involve the whole 
faculty in integrating NASA resources into the curriculum, develop 
new programs and practices, and develop local partnerships. 
Year 3 and Beyond—Sustainability Third year, institutionalize best 
practices, plan for future funding, involve families in more activities, 
attend the sustainability conference. 
 
Table 1. Primary Goals of the NASA Explorer School Program 
 
1. Provide all students the opportunity to explore, apply, and 
increase participation in science, technology, engineering, and 
mathematics (STEM) and geography in a variety of engaging and 
interactive NASA contexts with multiple uses of advanced 
technologies.   
2. Provide educators with sustained professional development, 
unique STEM-based teaching and collaborative tools, digital content 
resources, and compelling NASA contextual-based teaching 
applications that align with national standards for targeted content 
areas. 
3. Build strong family involvement within the NASA Explorer Schools 
program. 
 
Table 2. Key Outcomes for the NES Program 
 
1. Increase student interest and participation in science, technology, 
engineering, mathematics, and geography. 
2. Increase student knowledge about careers in science, technology, 
engineering, mathematics, and geography. 
3. Increase student ability to apply science, technology, engineering, 
mathematics, and geography concepts and skills in meaningful 
ways. 
4. Increase the active participation and professional growth of 
educators in science technology, engineering, mathematics, and 
geography. 
5. Increase the academic assistance for and technology use by 
educators in schools with high populations of underserved students. 
6. Increase family involvement in children’s learning.
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Orientation Phase 
 
Goals: The orientation phase begins when the school receives its acceptance package. The school works as a team to develop a process to 
respond to NASA paperwork requirements. Field center staff visit the school and give the team the NES reference guide. The NES team 
completes a student needs assessment and a technology infrastructure assessment and identifies preexisting STEM-G support activities. The 
team then takes the results of this research to the five-day summer orientation workshop, where team members learn about NASA resources and 
develop their implementation plan. Throughout this phase the NES team is defining its roles, learning to work together, and understanding NASA's 
role in the partnership. 
 
Strategies for success in the orientation phase: 

1. Establish the partnership with expectations for the school and NASA (understand the roles of the NASA staff, the NES goals, and the roles 
of the NES team members). 

2. Analyze available data to determine student needs, make data-driven decisions, and propose goals for student achievement. 
3. Develop an implementation plan to meet the program objectives for family involvement. 
4. Establish communication channels with the NES coordinator, aerospace education specialist (AES), and Digital Learning Network (DLN) 

coordinator. Make the team lead the main point of contact for the school and the NES coordinator the main point of contact at the field 
center. 

5. Create a stable team with roles for team members and a regular schedule of meetings (consider meeting during the school day with the 
whole team once a week in the same location; create a backup team). 

6. Emphasize the involvement and role of the school and district administrators in activities such as: promoting family involvement events; 
integrating NASA resources into the curriculum; making systemic changes in scheduling and authorizing curricular changes; organizing 
NASA STEM-G professional development. 

7. Plan to present the NES partnership at the first faculty meeting as a whole-school reform effort. Consider getting the whole school and 
community involved right away to make activities a shared effort based on a shared understanding and commitment. 

8. Become aware of NASA resources and how they may be used to meet student and curricular needs. 
9. Assess technology infrastructure and become familiar with videoconferencing. 
10. Prepare for the orientation workshop (bring school calendar for the startup year, identify student needs by grade level and subject areas, 

identify current STEM-G resources, programs, and student opportunities). 
11. Seek community partners for funding and other resources. 
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Activity/Task Responsible 

Party 
Due 
Date 

Completion/ 
Submission 
Date 

Outcome/Comments/Notes 

Acceptance process     
Receive acceptance package. Review printed 
and web-based material.  Share announcement 
with school/district leadership. 

NES team  By field 
center staff 
visit 

Team reviews materials. Identifies timeline 
for key events in program, and process for 
timely submission of NES forms and 
assessments.  

Analyze available data to determine student 
needs and curriculum/instruction needs of 
teachers. Using school data, the team identifies 
current STEM-G resources, programs, student 
achievement levels, areas of need and strength, 
and existing STEM opportunities. 

NES team  By orientation 
workshop 

NES student needs assessment is 
completed and submitted on the web. 

Assess technology infrastructure. Identify 
technology needs to support videoconferencing 
and school academic goals—especially in 
STEM-related areas 

NES team; 
technology 
specialist 

 By field 
center staff 
visit 

Begin writing technology plan.  Involve 
school/district technology specialist in 
process.   

NASA field center staff visit to school     
Plan for and host visit. Establish communication 
channels between team lead and NES 
coordinator, AES, and DLN staff. 

NES team  Before May 
symposium 

Meet the NASA field center staff and 
understand their roles. Become familiar 
with the NES handbook. 

Discuss the expectations of the NASA 
partnership to understand the roles of the NASA 
staff and the NES team members. 

NES team; 
AES; NES 
coordinator 

 During NASA 
staff visit 

Discuss NASA field center staff roles, NES 
team roles, NES program goals and 
anticipated outcomes. 

Involve individuals in positions of authority within 
the school and district where change is 
authorized (curriculum director, technology 
department, school board). 

NES 
administrator; 
team lead 

 By orientation 
workshop 

NES core team expands to include other 
faculty, administrators, and school board 
representatives. 

Review the NES reference guide.  NES team  By orientation 
workshop 

All team members have reviewed the NES 
reference guide. 

Brainstorm approaches to involving partners in 
the community. 

NES team; 
NASA staff 

 During NASA 
staff visit 

Document ideas for involving partners.  
Identify actions needed and persons 
responsible to carry out next steps. 
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Leadership Team Building     
Attend leadership symposium.  Get to know what 
other NES schools have accomplished. Identify 
possible “sister” schools for collaboration. 

NES team 
lead 

 May Team lead and administrator communicate 
NES goals, expected outcomes, and 
opportunities for partnership with other 
NES teams and regional organizations. 

Meet with mentor school and regional 
organization leaders (virtually). 

NES team 
lead, 
administrator 

 After leader-
ship 
symposium 

Continue communications with possible 
mentor schools and organizations via e-
mail and telephone. 

Establish roles within the NES team. Establish a 
common planning time, place, and schedule. Do 
team-building activities, plan for regular team-
building activities, and revisit roles. 

NES team  By orientation 
workshop 

Team members understand their roles and 
responsibilities.  A regular team meeting 
time is established.  Team members 
recognize the need for coordination and 
communication. 

Review administrator role (from NES reference 
guide) and begin activities. 

NES 
administrator 

 By orientation 
workshop 

Team administrator understands his/her 
role in supporting team, communicating 
with district officials, and leveraging NES 
goals with other school/district projects. 

Summer Orientation Workshop     
Review guidelines provided for school strategic 
planning process. Write implementation plan. 

NES team  By end of 
orientation 
workshop 

Strategic plan checklist includes dates for 
all activities/tasks, names of responsible 
parties.  Implementation plan is written. 

Receive portfolio training. Discuss how this can 
be aligned with school process of collecting, 
documenting, and evaluating teacher practices, 
student achievement, and academic planning. 

NES team  During 
orientation 
workshop 

Team decides how artifacts and resources 
identified in the portfolio training can be 
most effectively gathered, collected, and 
shared with NES coordinators. 

Work with field center staff to become aware of 
NASA resources and how they can map into 
areas of needs in the school curriculum (team 
uses NASA web sites, collects materials at 
workshop). 

NES team  During and 
after 
orientation 
workshop 

A strategy for communicating with NES 
coordinators and AESP representatives is 
established. 

Become familiar with videoconferencing 
equipment and processes.  Participate in 
professional development and curriculum 
enrichment videoconference activities. 

NES team, 
technology 
specialist 

 During 
orientation 
workshop 

Team members understand the diversity of 
functions that videoconferencing can serve 
to support their academic goals. 

Learn about state resources, coalitions, space 
grant consortia, and how to research other 
resources. 

NES team  During 
orientation 
workshop 

Identify organizations and individuals 
regionally and virtually available to help 
support their NES goals. 

Plan to present the implementation plan at the 
first faculty meeting. 

NES team  Before start of 
school year 

NES partnership is viewed as whole 
school reform effort. 
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Year 1 Startup 
 
Goals: The focus of the first year is the development of the NES team's knowledge and use of NASA resources. The aerospace education 
specialists are instrumental in suggesting curriculum-specific resources, helping with kickoff and family events, and providing on-site professional 
development. The NES team gets its videoconferencing equipment up and running, communicates with their NES coordinator regularly, develops 
working relationships among team members, and works on family and community involvement. Other teachers are invited to attend events, a 
NASA resource room may be set up, and student needs assessment is ongoing. By the end of the year, the team takes stock of who was involved 
and plans to send some staff members to content workshops that will further meet the needs of students by using NASA content. 
 
Strategies for success in the startup year: 
 

1. NES team introduces school staff and faculty to the NES program and resources. Team members share the implementation plan with the 
whole school at the first faculty meeting to develop a sense of purpose and importance in the partnership. The administrative team 
member links NASA involvement to the school improvement plan. 

2. Identify strategies for the NES team to work together and engage in peer-to-peer communication (which includes within team, across 
team, and with non-NES faculty) to keep a stable team and survive changes if they occur.  

3. Continue communication and coordination within the school and with NES coordinators and aerospace education specialists. Coordinate 
everything through the NES coordinator on the NASA side and the team lead on the school side. 

4. Schedule the NES team to meet at least once every two weeks to plan, document progress, and discuss progress on the implementation 
plan. Include the NES coordinator or AES in meetings for planning, troubleshooting, and suggesting NASA materials most relevant to 
school plans. 

5. Identify and train a family coordinator to organize and facilitate family nights. 
6. Plan activities with mentor school, especially discussions between team members and administrators. 
7. Schedule the use of NASA resources by families and all students through whole-school events beginning with the kickoff event and 

occurring regularly throughout the year (assemblies, family nights, clubs). 
8. Support teachers in integrating NASA activities in their curricula. 
9. NES team members (or their designees) attend conferences and special opportunities addressing teaching STEM-G content with NASA 

activities.  
10. Set up NASA resource library in the school with administrator support and involvement. 
11. NES team updates the implementation plan and needs assessment and plans which summer content workshops staff members need to 

attend.  
12. NES team updates its portfolio and reviews it with the NES coordinator and its mentor school. 
13. Meet NES “sister” school and begin collaboration. 
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Year 1 Startup 
Activity/Task Responsible 

Party 
Due 
Date 

Completion/ 
Submission 
Date 

Outcome 

NES team introduces school staff and faculty to the 
NES program and resources. Share the 
implementation plan with the whole school. Develop a 
sense of purpose and importance in the partnership. 
Administrator links NASA involvement with the school 
improvement plan. 

Administrator, 
team lead, and 
NES team 

  Whole-school awareness and 
involvement. Comprehensive 
school understanding of purpose 
and partnership. 

Focus on developing the NES team's ability to work 
together and engage in peer-to-peer communication 
(which includes within team, across team, and with 
non-NES faculty to create a stable team and survive 
changes if they occur. 

NES team, 
school staff, 
and 
administrators  

  Schoolwide faculty, staff, and 
administrator communications. 

Contact the NES coordinator regarding all NES 
activities. Communicate all NES activities with the team 
lead and school administrator. 

Team lead and 
NES 
coordinator 

  Regularly scheduled telecons 
with NES coordinator and AES. 

Schedule for NES team to meet at least once every two 
weeks to plan, document progress, and discuss 
progress on the implementation plan. Include NES 
coordinator or AES in meetings as needed for 
planning, troubleshooting, and suggesting NASA 
materials most relevant to school plans.  

Team lead   Calendar of meetings. Updated, 
more detailed implementation 
plan. Portfolio (documentation, 
portfolio, etc.) entries. 

Identify and train a family coordinator and provide the 
person with the family involvement handbook. Plan 
family activities with AES and NES coordinator support.   

Administrator 
and team 

  Determine family coordinator, 
calendar of family activities for 
year. Update implementation 
plan. 

Set up and use videoconferencing equipment with all 
NES team members involved.  

DLN support; 
HQ provides 
technology; 
school tech 
specialist 

  Use videoconferencing for 
professional development or 
student events with all NES 
team involved 

Kickoff event with support from AES, NES coordinator, 
NES team, and NASA.  

AES, NES 
coordinator, 
team, NASA 

  Family and community 
participation and support. 
Publicity. Portfolio 
(documentation, portfolio, etc.) 
entries. 
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Activity/Task Responsible 
Party 

Due 
Date 

Completion/ 
Submission 
Date 

Outcome 

Preevaluation of student knowledge, STEM-G interest, 
and career aspirations. Collect preassessment of 
content knowledge in areas designated as “high need” 
in the needs assessment. 

Center for 
Educational 
Technologies, 
school faculty 
and staff 

  Student career and STEM-G 
topic interest questionnaire. 
Student knowledge assessment 
(case study schools). 

Portfolio (documentation, e-folio, etc.) development 
continues. 

Team lead or 
designee 

  Regular portfolio use 
(documentation, e-folio, etc.) by 
NES team, AES, and NES 
coordinator for ongoing 
documentation. 

Select and implement NASA education activities and 
resources that address (district or school-based) school 
curriculum goals in STEM-G area.  

AES, NES 
team, NES 
Coordinator 

  Students apply STEM-G content 
and build their interest in STEM-
G. Teachers use inquiry based 
instruction. Portfolio 
(documentation, e-folio, etc.) 
entries for each activity. 

Peer review portfolio with NES coordinator and 
interested partners. 

Mentor school 
(if applicable), 
team, NES 
coordinator, 
and AES 

  Portfolio (documentation, e-folio, 
etc.) updated to reflect all startup 
year activities. Videocon with 
mentor school. 

Involve students in a scientific investigation that will be 
suitable for presentation at the student symposium. 

NES team and 
school staff 

  Submission of acceptable 
student symposium proposal. 

Attend student symposium; students present their 
research and member(s) of the NES team (or 
designee) present their portfolios 

NES team (or 
designee), 
students 

  Present portfolio 
(documentation, e-folio, etc.) to 
NASA staff and other NES 
schools. Student presentations. 

Use portfolio (documentation, e-folio, etc.) to seek 
partners for sustainability, engage/update community 
and district administrators, work with Space Grant 
consortium. 

NES team   Additional resources, updated 
implementation plan. 

Set up NASA resource library in the school with 
administrator support and faculty involvement. 

NES team, 
administrator, 
school faculty, 
media 
specialist 

  NASA resource library is 
established and maintained. 
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Activity/Task Responsible 
Party 

Due 
Date 

Completion/ 
Submission 
Date 

Outcome 

Team members (or designees) attend conferences and 
special opportunities addressing STEM-G topic that 
addresses content, school pedagogy, or technology 
goals. 

NES team, 
school faculty, 
administrator 

  Professional development 
activities are documented in 
workshop feedback forms and 
NES team portfolio. 

Post evaluation of student knowledge, STEM-G 
interest, and career aspirations. 

CET, school 
administrator, 
faculty, and 
staff 

  Student knowledge assessment 
(case study schools). Student 
interest questionnaire. Student 
career questionnaire. 

Update student needs assessment based on available 
data. 

NES team   Update needs assessment and 
implementation plan. 
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Year 2 Integration  
Goals: During the second full year of the partnership, the focus is on the entire faculty meeting identified student needs in STEM-G with NASA 
resources. Some staff members will have attended content workshops and can share what they learned and how it will be integrated into the 
curriculum. The NES team is more familiar with NASA resources and can make specific suggestions for what can be integrated into the 
curriculum. The AES will offer professional development for more teachers to use NASA resources and inquiry. Local and regional partnerships 
should be developed to provide additional people and resources for addressing the implementation plan.  
 
Strategies for success in the integration phase: 
 

1. NES team works together to analyze evaluation data on student needs, update the implementation plan based on year one results, 
document the activities in the portfolio, and schedule a planning meeting with the NES coordinator to reflect on the following questions: Did 
we meet the goals that were set? How did we work as a team? How did we work with NES support? What are the goals for next year? 

2. Involve the whole faculty in selecting resources available that fit instruction (through a resource room, active use of the web site, DLN, 
contact with the AES and NES coordinator). 

3. Make sure NES resource library is maintained and updated. 
4. Encourage all faculty members to attend special opportunities and professional development offered at the school. 
5. Reexamine the team roles and goals to involve everyone and make specific requests of the AES, including team building, assessment, 

inquiry, and other professional development activities. 
6. Continue and expand mentor school relationship(s) through the Digital Learning Network with AES, NES coordinator, and administrator 

involvement and support. 
7. Work with the school and district administrators to make systematic program changes.  
8. Develop opportunities to encourage STEM-G knowledge, interest, and career aspirations (e.g., rocket club, career fair). 
9. Create a climate for teachers to mentor each other and provide local professional development. 
10. Spotlight successful activities of teachers in the classroom who are successfully using NASA STEM-G materials and activities. 
11. Continue family events.  Encourage community member leadership in planning and implementation. 
12. Seek partners, work with Space Grant consortium and state coalitions, and have sustainability conversations (with administrator support 

and involvement). 
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Year 2 Integration 
Activity/Task Responsible 

Party 
Due 
Date 

Completion/ 
Submission 
Date 

Outcomes/Comments/Notes 

Assess and update the implementation plan. 
Did we meet the goals that were set?  

NES team    

Review portfolio entries for each of the NES 
performance objectives. 

NES team    

Discuss teamwork. How did we work as a 
team? How did we work with NES support, 
goals for next year? Are we fulfilling our roles? 
How can we involve our AES in helping us 
develop as a NASA-style world class team? 

NES team, 
NES 
coordinator, 
AES 

  Updates to implementation plan. Schedule 
of events for professional development, 
classroom activities, and family events. 

Analyze evaluation data to update 
implementation plan and inform future 
decisions. 

NES team, 
NES 
coordinator 

  Pre/post questionnaires. 

Update NES resource library with new materials 
from summer workshops. Involve the whole 
faculty in selecting resources that fit their 
instructional needs 

NES team, 
school faculty 

  Portfolio entries about use of library. 

Share what was learned at content workshops 
and plan for specific integration of resources 
into the curriculum with administrator support. 

NES team, 
school faculty 

  Portfolio entries about professional 
development and new activities. 

Encourage all faculty members to attend special 
opportunities and professional development 
offered at the school. 

NES team, 
school faculty, 
AES 

  Feedback forms, presenter forms, portfolio 
entries. 

Continue and expand mentor school 
relationship(s) (through the Digital Learning 
Network and with AES, NES coordinator, and 
administrator involvement and support). 

NES team, 
NES 
coordinator, 
AES 

  Portfolio entries. 

Work with the school (and district) administrator 
to make systematic program changes. 

Administrator, 
NES team 

  Portfolio entries. 

Expand, promote, and review student 
opportunities for pursuing STEM-G interests. 

NES team   Growth in school science clubs and 
student science projects. 

Create a climate for teachers to mentor each 
other and provide local professional 
development. 

NES team, 
administrator 

  Portfolio entries. 
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Activity/Task Responsible 
Party 

Due 
Date 

Completion/ 
Submission 
Date 

Outcomes/Comments/Notes 

Spotlight successful activities of teachers in the 
classroom who are successfully using NASA 
STEM-G materials and activities. 

NES team, 
NES 
coordinator 

  Portfolio entries; feature in district school 
newsletters. 

Continue family events; encourage community 
member leadership in planning and 
implementation. 

Family 
coordinator 

  Portfolio entries. 

Faculty attends conferences and special 
opportunities. 

School faculty   Portfolio entries 

Develop additional opportunities for students to 
encourage STEM-G knowledge, interest, and 
career aspirations (e.g. rocket club, career fair). 

NES team, 
administrator 

  Update implementation plan. Portfolio 
entries. 

Conduct activities, then prepare and submit 
applications for presentations at conferences 
and for publication.  

School faculty   Update implementation plan. Portfolio 
entries. 

Seek partners, work with Space Grant 
consortium and state coalitions, and have 
sustainability conversations (with administrator 
support and involvement). 

Administrator   Additional resources, update 
implementation plan, write grants. 

Attend sustainability conference. Administrator, 
NES team lead 

  Apply to go. 
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Year 3 and Beyond—Sustainability  
Goals: During the third year of the partnership, the focus is on institutionalizing the best practices of the school and other NES schools and 
planning for sustainability, including establishing external partnerships for funding and other resources, continuing use of NASA resources and 
technology (particularly DLN support), planning professional development, and achieving whole-school implementation. This phase begins in the 
summer with a sustainability conference, during which the NES team networks and learns about resources to sustain its NASA programs after 
year three. 
 
Strategies for success in the sustainability phase: 
 

1. Look at the entire school program and integrate NASA resources to support student needs. 
2. Use the most current data on student outcomes to make decisions about sustaining programs.  
3. Institutionalize program sustainability through the use of the portfolio to document activities for publicity and demonstrating progress. 
4. Pursue opportunities to publish about the NASA partnership's effects on teachers and students’ STEM-G literacy activities. 
5. Inventory STEM-G career interest activities for students. Identify needs. 
6. Increase integration of technology tools and resources by faculty. 
7. Continue to associate with the NES program through NASA web sites, DLN, online resources, CORE/Educator Resource Centers, 

partnering with other NES schools, and presenting at conferences. 
8. Continue surveying student STEM-G career interests and provide needed resources. 
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Year 3 and Beyond—Sustainability 
Activity/Task Responsible 

Party 
Due 
Date 

Completion/ 
Submission 
Date 

Outcome/Comments/Notes 

NES team attends sustainability conference. NES team   Sustainability plan. 
Update implementation plan, add detail, make 
program school-wide, and continue administrator 
involvement. 

NES team   Updated implementation plan. 
Administrator leadership. 

Implement institutional changes in curriculum and 
programs, such as creating new courses, 
involving feeder schools, and offering more 
STEM-G opportunities. 

NES team, 
NES faculty, 
NES 
Coordinator, 
AES, DLN 
Coordinator 

  E-folio entries about changes. 
Administrator leadership. 

Evaluate teacher and student growth, pre/post at 
beginning and end of year. 

CET, NES 
team 

  Send to evaluation team for scoring and 
summary. Use data for planning and 
celebrating growth. 

Continue community-based programs involving 
community members and families in planning and 
leadership of events. 

NES team, 
AES, NES 
Coordinator, 
DLN 
Coordinator 

  E-folio entries. Publicity. 

Continue mentor school activities through DLN. 
Increase the number of collaborative or parallel 
investigations. Involve administrators in both 
schools. 

NES team, 
NES faculty, 
DLN 
Coordinator 

  E-folio entries about activities. Publicity 

Use NASA resources—continue use of DLN, 
SON, inquiry-based activities, grantee-created 
resources. 

NES team, 
NES faculty 

  E-folio entries about activities by all 
teachers involved. 

Apply for additional grants, using NASA 
resources and people to locate and apply with 
administrator support. 

NES team   Grant applications. 

Share expertise at district, state, and regional 
conferences. 

NES team   Co-presentations with AES, NES 
coordinator. Publications by team. 
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Implementation Plan Ideas2 
 

“Change is a journey not a blueprint.” – Michael Fullan 
 
1. What is an implementation plan? 

Your implementation plan outlines your team’s common vision of teaching and learning 
based on your school improvement plan.  Your implementation plan is charged by your 
Dreams about your school speaks to your Vision, which sketches a road map to your 
Mission.  
 

2.  I am not sure about “why” I need to write the plan. 
The vision of teaching, learning, based on standards is the “why” of your plan. You may 
find writing your school implementation plan challenging.  The tension between your 
vision and current reality will fuel your team’s goal setting and planning, drive the desire 
to change, and give meaning to the daily tasks of implementing your mission.  As you 
reflect on and evaluate your goals (vision) in relation to your implementation (mission), 
you will find yourself how closely your school community is moving closer to its vision 
and recommit to the future you want for your own professional growth and student 
learning.  

 
3. I understand the dream, vision, and mission part, but I am not sure “how” I 

should write what I envision to implement. 
Your implementation plan outlines “how your school community solidifies its 
commitment to a vision based on your school needs.”  At first, you may think and perhaps 
experience (we hope not!) the process of developing your vision as a meaningless 
exercise of putting words on paper that may either promptly ignored, written and 
embraced by only a few, or so general as to inspire no one.  We acknowledge the fact that 
vision of science and mathematics reform is rooted in deeply held beliefs and 
assumptions.  Developing a truly shared and compelling vision is a complex and long-
term process. It is important that your vision statements in your school action plan are 
written based on shared knowledge based on the standards your school desires to reach. 
 
As Michael Fullan puts it in words, “vision emerges from, more than it precedes, action.”  
Fullan further suggests “ready, fire, aim” sequence.  Ready implies that you start 
implementing the NASA Explorer Schools program with a purpose which may not 
necessarily reflect your perfect shared vision.  Fire is implementing your program, which 
is about doing, learning, reflecting, and applying new knowledge and skills that the vision 
is clarified.  Aim is crystallizing new beliefs and clarifying and strengthening the sense of 
shared purpose. This is why we encourage you to look back to your plan during 
implementation and reflect on your actions in relation to your vision.  
 

                                                
2 The content of these guidelines are adapted from this book: Designing Professional 
Development for Teachers of Science and Mathematics: Horsley-Loucks, S., Love, N., 
Stiles, K.E., Mundry, S., & Hewson, P.W. (2003) 
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4. How do we begin to write our school action plan? 
Your implementation plan will speak to your collective vision and set of commitments 
your team envisions on behalf of your school. On the next page you will find 
recommendations and guiding questions to help you build this collective vision.  

 
Implementation Plan Writing Recommendations 

 
1. We encourage you to submit both your Strategic and Implementation Plan. 

There is a good reason for this recommendation because the strategic and implementation 
plan are complementary to each other. Using the Strategic Plan Checklist, select the 
appropriate objectives for each year of your implementation. The Strategic Plan outlines 
the specific goals your school team will employ during the next three years when 
implementing the 5 major objectives. Don’t think of goals as activities such as, 
organizing student competitions for students and attending professional development 
conferences for teachers.  Instead think of goals as accomplishments or outcomes: 
students will use inquiry in the class projects to demonstrate their application of STEM 
concepts and teachers will learn inquiry-based learning strategies by attending 
conferences.  
 
So, the goals are your outcomes or accomplishments. They answer questions like: 

1. What would we see if we were successful?  
2. What would have changed for students, teachers, families, and for your entire 

school? 
 
You should write your goals in the Strategic Plan. The goals you select to implement 
should be specific, attainable, and measurable.  For example, the goal “teachers will 
apply inquiry-based learning strategies” is clear, but it does not tell us what specific 
activities you are going to employ, who are going to do them, and how you are going to 
measure the results.  It is in the Implementation plan that you explain what specific 
activities you have for your attainable, measurable goals.  
 
Implementation Plan invites you to write the specific activities and other details in 
relation to corresponding goals (accomplishments).  The Implementation Plan answers 
the following questions: 

1. What specific activities you are going to employ in relation to the goal? 
2. Who will do or involve in these activities? 
3. When will they take place or how often do you plan to do them? 
4. How will you measure the results? 

 
2. We advise you first start with goals you want to accomplish for students. 

First start writing specific goals for students before selecting goals for professional 
growth and family involvement. Goals for teachers and families should flow directly out 
of goals for students.  If students are going to increase their interest in STEM, their ability 
to apply STEM concepts, and their knowledge about STEM careers, what do teachers 
need to know and do to be able to realize these objectives.  
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3. We advise you then use the Implementation Plan Checklist to select specific 

activities. 
The checklist will give you a list of student, teacher, and family activities you might 
select to employ to achieve your goals about students, teachers, and families. List your 
activities for each goal under “Task Description.”  While thinking about this specific 
activity, answer the other question about due date for completion, number and name of 
people involved, and plans for measuring the outcomes. 
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Checklist of Activities for Implementation Plan Writing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Teacher Activities 

❑  PD/Workshop - unspecified 

❑  Instructional PD/Workshop - attend 

❑  Technology PD/Workshop - attend 

❑  PD/workshop – run/facilitate 

❑  Conferences - attend 

❑  Conferences - present 

❑  PD plan 

❑  Portfolios 

❑  Mentoring 

❑  Other (live demonstrations) 

❑  Other (pre-assessment/evaluations) 

❑  Other (a protocol for evaluating PD) 

 

2. Student Activities 

❑  Career Days 

❑  Career Shadowing/Paths 
❑  Clubs/Interest groups 
❑  Mentoring/Apprenticeship 
❑  Tutoring 
❑  Portfolios 

❑  Fieldtrips 

❑  Conferences/Symposium 
❑  Competitions 

❑  Presentation 
❑  Web pages 
❑  Other (MST Fair) 
❑  Other (LA/SS/Geo Fair) 
 
3. Family Activities 
❑  Family nights - unspecified 
❑  Family night – build/experiment/showcase 

❑  Sky/Star nights - unspecified 
❑  Sky/Star nights – build/experiment/showcase 

❑  Focus groups 
❑  Field trips 

❑  Parent and Teacher conferences/meetings 
❑  Grant writing 
❑  Other (open-house) 

❑  Other (kick-off/picnic) 
❑  Other (home experiments) 

❑  Other (parents club) 
❑  Other (homework help) 

❑  Other (event planning/volunteers) 
❑  Other (parent led workshops) 

❑  Other (translations) 

 

4. Schools 
❑  Change/add curriculum 
❑  Change/add program 
❑  Change/add a room, library, resource 
center 
❑  Address STEM+G National content 
❑  Address STEM+G State content 

❑  NCLB/Accountability 
❑  Other Disciplines/Non-Accountability 
❑  Other Disciplines/Accountability 

❑  Sustainability 
❑  Integration 

❑  Other (assemblies) 
❑  School wide 

 
5. Using People from NASA 
❑   Guest Speaker - unspecified 
❑   NASA Science professionals 

❑   NASA Scientists 
❑   NASA Experts 
❑   NASA Guest Speakers 

❑   Center staff 
❑   Astronauts 

❑   Other  

6. Using People not from NASA 
❑  Guest Speakers – unspecified  
❑  Local/community guest speaker 
❑  Family guest speaker/presenter 
❑  Local science professionals 

❑  Other (mentors) 
❑  Other (NOAA) 

 
7. Content 
❑  Science 
❑  Technology 
❑  Engineering 
❑  Math 

❑  Geography 
❑  Reading 
❑  All Disciplines 

❑  Literacy 
 
8. Special Pedagogy 
❑  Critical thinking skills 

❑  Extended learning 
❑  Project-based learning 

❑  Problem-based learning 
❑  Inquiry 
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❑  Self-Directed learning 
❑  Use/Integrate technology 
❑  Other (Higher order thinking skills) 
❑  Other (Leadership/team building) 
❑  Other (hands-on) 
❑  Other (Cooperative/Collaborative learning) 

 
9. Purchasing and using technology 
❑  Handheld 
❑  Eboard / Smartboard 
❑  Digital Cameras/Video cameras 
❑  Printers 
❑  Computer equipment 
❑  TV/DVD 
❑  DLN / Video conferencing equipment 
❑  Projector 
❑  Robotics 
❑  Other (handheld computers) 
❑  Other 
 

11. Collaboration 
❑ Collaborate with other NES schools 

❑ Collaborate with non-NES schools at the school 

❑ Collaborate with non-NES teachers at the school 

❑ Collaborate with feeder schools 

❑ Collaborate with schools in the district 

❑ Collaborate with local universities 

❑ Collaborate with local business 

❑ Collaborate with informal educators 

❑ Collaborate with government agencies 

❑ Other (community) 

❑ Other  

 

12. Communication/Publicity 
❑ Publicity 
❑ Create or update school web pages 
❑ Newsletters 

❑ Banners/posters 
❑ Other (marketing) 

❑ Other (letter of introduction) 

❑ Other (PTA) 

❑  Other (create advisory board) 
❑ Other (local media) 

❑ Other (Weekly letter) 
❑ Other (cable TV show) 

 

10. Products and Curriculum 
❑  Astro_Venture 
❑  Collaboration Tools 
❑  Competitions 
❑  Challenger Space Center 
❑  Earth/Science Materials 
❑  Earthday 
❑  EarthKam 
❑  Email 
❑  e-Missions 
❑  Fieldtrips 
❑  Foss Kits 
❑  Global Position System (GPS) 
❑  Globebox 
❑  Honeywell 
❑  International Space Station 
❑  Mars Imaging 
❑  NASA Activities/resources/curriculum 
❑  NASA Radio 
❑  NASA Tools 
❑  NASA TV 
❑  NASA Website 
❑  Photo-Journalism 
❑  Presentations 
❑  Robotics 
❑  Rocketry 
❑  S'Cool 
❑  Simulations 
❑  Sky Calls 
❑  Space Day 
❑  Starlab 
❑  Teleconferencing 
❑  Telescope 
❑  Videoconferencing 
❑  Weather Tracking Software 
❑  Space Day 
❑  Starlab 
❑  Teleconferencing 
❑  Telescope 
❑  Videoconferencing 
❑  Weather Tracking Software 
❑  Other 
❑  Other 
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eFolio School Profile Template     * Indicates a required field 

Person completing this form  _____________________________________Date: ____________________  

 
School Name: * _________________________State: *____________________ 
 
Contact phone: _________________ Contact email: ______________________ 
 
School URL: __________________________________ 
 
Short Description: * 
 
  
 
  
 
Complete Description: *  
  
 
 
 
 
 
 
 
 
 
Executive Summary: *  
  
 
 
 
 
 
 
 
 
 
 
Year joined: _________ 
 
If you have pictures of the school, upload them here. 
 
Image 1: ______________________________ 
Caption 1: ____________________________________________________________ 
 
Image 2: ______________________________ 
Caption 2: ____________________________________________________________ 
 
Image 3: ______________________________ 
Caption 3: ____________________________________________________________ 
 
Image 4: ______________________________ 
Caption 4: ____________________________________________________________ 
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eFolio Activity Template      * Indicates a required field 

Name of School * ___________________ Teacher Name * _________________ 

Title of Activity: *  _________________________________________ 
  
Image: _____________________________________  (identify a picture to show with the activity) 
Caption: ____________________________________________________________________ 
 
Primary Performance Objective: * 
Please select only one: 

 Increase student interest and participation in science, technology, engineering, mathematics, and 
geography (STEM-G). 

 Increase student knowledge about careers in STEM-G. 
 Increase student ability to apply STEM-G concepts and skills in meaningful ways. 
 Increase the active participation and professional growth of educators in STEM-G. 
 Increase the academic assistance for and technology use by educators in schools with high 

populations of underserved students. 
 Increase family involvement in children's learning. 

 
Secondary Performance Objective:  
Please select all that apply (except the one you selected as the primary objective): 

 Increase student interest and participation in science, technology, engineering, mathematics, and 
geography (STEM-G). 

 Increase student knowledge about careers in STEM-G. 
 Increase student ability to apply STEM-G concepts and skills in meaningful ways. 
 Increase the active participation and professional growth of educators in STEM-G. 
 Increase the academic assistance for and technology use by educators in schools with high 

populations of underserved students. 
 Increase family involvement in children's learning. 

 
Needs: 
If you checked the student interest, career, knowledge or technology objectives above, for either your 
primary or secondary objectives, select the standards the activity meets from your needs assessment. 
Check any standards that this activity addresses. If the activity addresses other standards, use the "other 
needs" pull-down menus.   

In the box indicate how this activity addresses the standards you identified in the needs 
assessment. * 

 
 
 
 
 
 
Use this section to let us know if this activity addresses other needs not listed above. 
Other Needs 1:  (this is a pull-down menu online – select one if appropriate) 

 National Science Education Standards: Grades: K-4, 5-8, 9-12 
 Principles and Standards for School Mathematics: Grades: K-4, 5-8, 9-12 
 Standards for Technological Literacy: Grades: K-4, 5-8, 9-12 
 National Educational Technology Standards: Grades: K-4, 5-8, 9-12 
 National Geography Standards: Grades: K-4, 5-8, 9-12 

 
Other Needs 2: (this is a pull-down menu also – select one if appropriate – same menu as Needs 1) 
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NASA Resources Used: * 
 
 
 
 
 
When does the Activity Occur?: * ____________________________ 
(example:  “after school” or “during 9th grade science classes,” etc.) 
  
Number of Sessions: *  _____  (choose a number between 1 and 20) 
  
Total Time in Hours: *  _____ 
(Round to the nearest whole number. Implementation time only - do not report planning time.)  
  
Content: * (check all that apply) 

 Science 
 Technology 
 Engineering 
 Mathematics 
 Geography 

  
Short Description for the Calendar: * 
 
  
 
  
 
Complete Description: *  
  
 
 
 
 
 
 
 
 
Notes: 
 
 
 
 
 
 
 
Activity Calendar: * 
Select at least one month and year, then click add. You may add this activity to more than one monthly 
calendar.  (These are pull-down menus online and you may select more than one month and year) 

Month ________________ Year__________ Month ________________ Year__________    

Display on Site:          (check this box if you want other NES schools to be able to see this activity on 
your calendar)  



Appendix P: The NES RGO Program    

Center for Educational Technologies®  303 

Educational Opportunities for NASA Explorer Schools (NES) Teachers and Students: 
Evaluation of the NASA Explorer School Reduced Gravity Aircraft Program 

Center for Educational Technologies, Wheeling Jesuit University 
Laurie Ruberg, Ph.D. 

 
Introduction 
NASA’s Explorer Schools (NES) Project establishes a three-year partnership between 
NASA and school teams to provide students and educators with tools, experiences, and 
opportunities to further their education in science, technology, engineering, and 
mathematics (STEM) via unique NASA expertise and resources. The NES program is 
designed to address NASA’s educational goal to attract and retain students in STEM 
disciplines through a progression of educational opportunities for students, teachers, and 
faculty.   The Reduced Gravity Program is one of the NASA contexts employed to 
actively engage students and educators in STEM investigations.    
 
The reduced gravity program offered by Johnson Space Center provides educators and 
their students with access to unique NASA resources and cooperative learning with 
NASA scientists and engineers. By engaging Explorer Schools in this kind of in-flight 
experiential investigation, students and educators are exposed to multiple uses of 
advanced technologies, STEM careers, and investigation-based application of STEM 
concepts and processes.  This report summarizes the evaluation data collected thus far 
showing how the NES program has used the Reduced Gravity Aircraft Opportunity 
(RGO) program and what impact this resource has had on NES participants. 
 
Goals, Objectives, Anticipated Outcomes, and Metrics 
The NASA field center staff and NES program leadership offer support to the 
participating NES participants in the form of focused short and long duration educator 
professional development workshops, curriculum resource support, and facilitating and 
coordinating opportunities for student involvement in NASA mission activities.  The 
RGO program is one such offering designed to inspire and support interest, engagement, 
and learning in STEM disciplines.  During the three-year partnership, NES teams work 
with NASA personnel to develop their strategic and implementation plans to delineate 
how the NES program will help them achieve their school academic goals for student 
learning, teacher professional development, technology integration, and family 
involvement.  
 
The NES program goals are threefold:  

(1) Provide all students the opportunity to explore STEM topics in a variety of 
engaging and interactive NASA contexts that apply multiple uses of advanced 
technologies to increase student interest, participation, knowledge about careers, 
and ability to apply STEM their knowledge and abilities. 
(2) Provide educators with sustained professional development, unique STEM-
based teaching and collaborative tools, digital content resources, and compelling 
NASA contextual-based teaching applications that align with national standards 
for targeted content areas.   
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(3) Build strong family involvement within NES by facilitating NES teamwork 
with NASA personnel and other partners to develop and implement strategic and 
implementation plans for staff and students that promote and support the use of 
NASA content and programs, local NES team needs in STEM education, and 
family (caregivers and community partners) member participation in their 
children’s education. 
 

The reduced gravity program primarily addresses the first and second goals, but the third 
goal will be referenced in the data summary and analysis. 
 
The NES program identifies the following anticipated outcomes for the participating 
schools, teachers and students: 

1. Increased student interest and participation in STEM. 
2. Increased student knowledge about careers in STEM. 
3. Increased student ability to apply STEM concepts and skills in meaningful ways. 
4. Increased active participation and professional growth of educators in science.  
5. Increased assistance for and technology use by educators in schools with high 

populations of underserved students. 
6. Increased family involvement in children’s learning. 

In addition to the six outcomes listed above, this analysis will also look for data to 
support the two additional indicators listed below that are necessary for the success of the 
NES RGO professional development training.  To be successful the RGO program must:  

7. Engage (recruit) minority and underrepresented educator/student participation. 
8. Guide educators in the process of weaving together opportunities and materials 

from across NASA that can be integrated into school/district curriculum. 
 
This report will look at the data available regarding NES involvement with the reduced 
gravity program to find out to what extent this program has facilitated these intended 
outcomes for NES teams. 
 
Method 
 
This report focuses on NES involvement with the reduced gravity aircraft and related 
professional development resources that are housed at Johnson Space Center (JSC) in 
Houston, Texas.  This is a center-unique resource. Four primary events are organized by 
JSC educators to engage NES educators by way of:   

(1) Short duration educator professional development and training is embedded 
within the NES orientation workshop for new NES teams;  
(2) Long duration educator professional development that provide long-duration 
and/or sustained professional development and training opportunities to NES 
educators via the weeklong NES content workshop.  The content workshops are 
designed for offering deeper content understanding and extended experiences that 
lead to increased competence and confidence in microgravity concepts and that 
include research experiences;  
(3) Curricular support and resources provided via the Digital Learning Network 
Videoconference that uses NASA technologies and expertise to support educator 
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and student skills and proficiency in STEM topics, inform students about STEM 
career opportunities; and communicates information about their school’s reduced 
gravity research project as well as NASA’s microgravity mission activities; and  
(4) Student involvement with authentic opportunities to participate in NASA 
mission activities via their school reduced gravity research onboard the Reduced 
Gravity Aircraft, thus inspiring interest in STEM disciplines and careers. 

 
Table 1 provides a summary of what data sources were available and viewed to provide 
relevant data in regard to the four educational venues for NES teams described above.  As 
shown below the NASA Education Evaluation Information System (NEEIS) participant 
feedback forms and educator inventory forms are key data sources.  The videos, DVDs, 
and interview transcripts served to supplement and elaborate on the information available 
from the NEEIS database. 
 
Table 1. NES Reduced Gravity Opportunities and Data Sources 
NES Reduced Gravity Professional 
Development Opportunities 

Evaluation Data Sources 

(1) Short duration educator professional 
development and training workshops  

NEEIS workshop feedback forms; NEEIS 
Program Inventory  

(2) Long duration educator professional 
development and/or sustained professional 
development and training opportunities  

NEEIS workshop feedback forms; Student 
symposium presentations; Team interviews 
at Sustainability conference; NEEIS 
Program Inventory 

(3) Curricular support and resources 
provided via the Digital Learning Network 
Videoconferencing system 

NEEIS DLN feedback forms; Videotape of 
DLN videoconference; NEEIS workshop 
feedback forms; NEEIS Program Inventory 

(4) Student involvement with authentic 
opportunities to participate in NASA 
mission activities via the Reduced Gravity 
Aircraft 

Student symposium presentations; 
Videotape of DLN videoconference; Case 
study interviews; NEEIS workshop 
feedback forms; NEEIS Program Inventory 

 
The data will be summarized as it responds to the following questions that address the 
anticipated outcomes and expectations of the NES program.  How does the NES Reduced 
Gravity Aircraft Opportunity Program…   

1. increase student interest and participation in STEM? 
2. increase student knowledge about careers in STEM? 
3. increase student ability to apply STEM concepts and skills in meaningful ways? 
4. increase active participation and professional growth of educators in science? 
5. increase assistance for and technology use by educators in schools with high 

populations of underserved students? 
6. increase family involvement in children’s learning 
7. engage (recruit) minority and underrepresented educator/student participation? 
8. guide educators in the process of weaving together opportunities and materials 

from across NASA that can be integrated into school/district curriculum? 
 
Data Summary and Analysis 
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NEEIS Program Description.  The NEEIS program inventory information is collected 
once and is updated as needed by the program manager.  The official title for this 
program is, “NES Reduced Gravity Flight Program” which has the short title, “NES RGO 
Flight Program.”  This is program, unique to the Center Education Division and is run 
only at Johnson Space Center (JSC).  Here is a short description of the NES RGO flight 
program as described in the program inventory. 
 

The NES Reduced Gravity Flight Program is an extended term 
educational/research experience, whereby teams of NASA Explorer 
School students construct and fly a science or engineering 
experiment in microgravity, record and analyze the results and 
then conduct educational outreach. Team propose in October, learn 
the results of the evaluation in December, construct and fly 
their experiment in the spring or summer, then conduct 
educational visits to classrooms after flight. The program is 
restricted to undergraduates who are U.S. citizens.  We maintain 
an informational web site at: 
microgravityuniveristy.jsc.nasa.gov. 

 
The project focus of the NES RGO flight program is student support.  The program 
includes actual on-site JSC experience for the participants.  The overall timeline for the 
program is Jan-Mar – workshop at JSC; proposals due – Oct; Selections announced – 
Dec; Flights – Mar, Apr, and Jul.  The duration of the program all together is about 7-13 
days.   Students develop their experiment at their home institution.  The reduced gravity 
flights take place in Houston, Texas.  To be eligible, students must be enrolled in 
undergraduate school and be U.S. citizens.  Proposals are reviewed and selected based 
upon their technical strengths (70 points) and outreach plan strengths (30 points). 
 
Here is a description of the unique characteristics of the NES RGO flight program as 
described in the program inventory.   
 

Student teams travel to the Johnson Space Center to fly 
themselves and their experiments aboard NASA’s microgravity 
research aircraft, the C-9.  The experience of microgravity is 
unique and compelling for the students involved.  In many cases, 
students report that their career objectives have changed towards 
technology and science as a result of participating in this 
program. 
 
The program is one of the few that requires student teams to 
perform outreach activities post flight.  In fact, 30 percent of 
their proposal rating comes from their outreach plan.  After 
flying, teams are eager to speak about their experience, and 
their eagerness translates to exciting outreach visits.  They 
visit elementary and secondary schools (as well as colleges, 
universities, museums, public gatherings and the like).  There 
are almost no limits placed on their outreach visits… 

 
The costs, stipends, and fees covered by the program and costs incurred by the participant 
are as follows.  NASA provides the aircraft and crew, physiological training, chamber 
test, space in Hangar 990 for setup, tools, a small amount of materials, loan of flight suits, 
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medication, astronaut briefings, tours of JSC and badging.  The student team bears the 
cost of the proposal, building the experiment, shipping the experiment to JSC, personal 
travel to JSC, lodging and meals while in Houston, shipping the experiment back to the 
University, and outreach activities performed.  The URL for student reduced gravity 
research is microgravityuniversity.jsc.nasa.gov.   
 
1. How does the NES Reduced Gravity Aircraft Opportunity Program increase 
student interest and participation in STEM? The participant feedback form indicates 
that on average students complete 77 percent of the work on the experiment to be 
conducted on board the RGO aircraft.  (Refer to Appendix A for more details about 
participant responses.)  A total of 53 of the 70 participants report that students participate 
in selecting the experiment to fly on the reduced gravity aircraft.   Students are involved 
with team meetings and mentor meetings preparing for the RGO mission which involve 
multiple meetings (1-5 in 38/70 cases and more than 5 in 19 cases).  Educators report that 
students will be involved in a “wrap-up” session with the team after the RGO flight in 54 
out of 70 instances.  Forty-eight of the 70 participants rate the RGO experience and 
inspiring for their students—having a great impact on them (giving this statement a rating 
of 4.6 out of 5). 
 
Here are some of the open-ended comments that participants made in the NES-RGO 
teacher feedback form in regard to their perceptions of student interest and participation 
in STEM as a result of the NES-RGO program. 
 

* This is an excellent program for the students to apply the math 
and science skills they learn in the classroom. 
 
* This will be shared with the other 6th, 7th and 8th grade 
teachers in the district. The team will present and share the 
experiment. As well as provide the experiment results in zero 
gravity so their students can conduct it in regular gravity and 
compare the results. 
 
* Our plan is to review the educational documentation with the 
students and compare it with current information. We will make 
compare and contrast forms to record the students’ findings. We 
can then draw other questions with the outcomes based of these 
findings. 

 
2. How does the NES Reduced Gravity Aircraft Opportunity Program increase 
student knowledge about careers in STEM? The RGO feedback form did not have 
many questions about careers.  Here are comments made by teachers in the open-ended 
questions on the October 2005 NES-RGO feedback form. 
 

* Not only was it inspiring to me to see the great opportunities 
NASA has to offer and to see the great resources that NASA has. 
This will be real inspiring to my students when they see how much 
fun I had and how many great careers it takes to make this 
program successful. 
 
* Students in my classes were excited about science and 
engineering as a result of collaboration with NASA and the RGO. 
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More students reported a desire to go into honors courses in 
preparation for college courses in STEM. 
 
* This program shows students that there are very interesting 
careers in science. 

 
3. How does the NES Reduced Gravity Aircraft Opportunity Program increase 
student ability to apply STEM concepts and skills in meaningful ways?  
 
Below is a quote from Debbie Rosnow, 5th grade teacher and NES team lead, Battle 
Academy, Harrison, Tennessee.  This statement was recorded at the recent NES 
Sustainability conference.  This narration from one of the participants at the 2005 RGO 
flight training captures the process that these educators used to involve their students in 
the STEM process in a meaningful way. 

 
* We had the opportunity to have one of our experiments selected 
for the	
reduced gravity flight. Students designed an experiment 
through inquiry	
and questioning. It was a lot of work, but we 
were up to the challenge.	
	
In Feb we went down and flew the 
experiment. It was an amazing experience	
ˆ just the impact of 
that - to be able to go back and share what is like	
to be in a 
weightless environment and how we collected data in 
the	
experiment. The students were very interested in what 
happened in their	
experiment. Their interest in science exploded. 
They wanted to hear all	
about the other experiments and what 
happened. We even shared the video	
with 1st and 2nd graders. The 
students had thousands of questions.	
	
That just opened up so many 
doors for us to make that close tie with NASA	
and for students to 
see that their science is real world science. It's not	
something 
from a textbook and it's not something we we're just doing 
for	
fun in class and that there is going to be a test on 
afterwards. They were	
actually able to come up with something 
that was being flown in a NASA	
aircraft. They realized that this 
is very similar to what scientists are	
in space are doing and 
that inspired so many of them.	
	
In our experiment, students were 
looking to see if water would form a lot	
of spheres vs. Caro 
syrup. We had a lot of surface tension ˆ we got very	
few spheres 
forming. When you do that flight, NASA assigns you a mentor.	
Dan, 
our mentor, came back and talked to the students about why we had 
so	
few spheres forming and what they could do to modify the 
experiment. The	
students realized that science is not about right 
or wrong, but about	
coming up with an idea and a question, and if 
that doesn't work, modifying	
it and testing it again.	
	
Dan, our 
mentor, is even continuing his work with one of the girls who 
is	
doing a research project for a grant. He is mentoring her on 
the grant, so	
that relationship is continuing to extend beyond 
the borders of the	
classroom. 

 
4. How does the NES Reduced Gravity Aircraft Opportunity Program increase 
active participation and professional growth of educators in science?  In the first year 
of offering the RGO to NES teams, three school teams participated in this event. Each 
team consisted of two teachers, a NASA mentor and an AESP specialist.  Before the 
event, teachers had students design a research question that could be tested in 
microgravity. Student questions were accepted based on the nature of the question, 
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whether the experiment met KC-135 standards, and proposed analytical strategies. At the 
center, the teachers experienced what the astronauts do in pre-flight training including a 
program orientation, physiological training in a hypobaric chamber, and a readiness test 
to ensure that all experiments would be ready for flight. Teachers were split into two 
groups and alternated flight times over a 2-day period. At the end of the event, teachers 
were asked to indicate their level of agreement or rate 17 evaluative statements (from 1 = 
strongly disagree to 5 = strongly agree), whereby a rating of 4.7 or higher indicates an 
exemplary level. The statements gathered feedback on the overall value of the event, 
quality of organization, and overall satisfaction.  
 
Table 2 reports statements that received an exemplary rating from the 2004 and 2006  

RGO training programs.  As the ratings 
indicate, participants were highly 
satisfied with the workshop in both 
sessions. Further, KC-135 Aircraft 
signaled the program commitment to 
provide professional development 
targeting specific themes in-depth and 
with high potential for classroom 
applications.  
 
Open-ended comments from participants 
who attended the October 2005 
workshop (FY ’06) show that 
participants have enthusiastically 

embraced these opportunities.  Here are a few examples of these expanded comments: 
 
From the teacher’s point of view: 

* The biggest benefit of the program was the active 
scientific involvement for the students. Students were 
extremely excited about finding the results and comparing 
that with their own hypotheses. Engaging the students and 
giving them the opportunity to be researchers. 
 
* The most significant benefit of this program is that the 
experiment was student developed. These kids came up with 
the experiment idea, learned about the science behind the 
experiment, revised, and improved the experiment. They had 
their experiment fly about the C-9 and then talked with 
their teachers and the team after the event. I feel that 
this will make a lasting impression on students. The 
greatest benefit is that the experiment behaved differently 
than expected and they will now learn the science behind 
the results… 

 
From the NASA education perspective:  

* I am the JPL K-12 Officer and an advisor to Lakewood High NES. 
RGO is an extraordinary opportunity that is truly "as only NASA 
can." All elements of the experience were completely outside the 

Table 2. Average rating of evaluative statements on the 
event. 
RGO Teacher Feedback Form FY ‘04 FY ‘06 

Participation in the program was a good 
investment of my time. 

5.0 4.8 

The program was a valuable experience. 5.0 4.9 

The program was inspiring. 4.8 4.8 

I would recommend the program to someone 
else. 

5.0 4.9 

I acquired the skills and/or knowledge offered 
to participants. 

4.8 4.6 

Overall rating of the program. 4.7 4.9 
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prior experience base for everyone (except some of the scientific 
mentors). Because of the student involvement in the experiment 
and the DLN event, this was a vicarious experience for the kids. 
Donn Sickorez (JSC UAO) was an excellent host and the RGO team 
made sure we had a good experience while being safe, keeping the 
C-9 safe, and ensuring we got the data. The schedule of 
activities was realistic and accommodations were excellent. I am 
a strong advocate of "authentic" activities where real research 
work is being done (as opposed to activities that are mocked-up 
or dummied-up for the students or teachers). RGO is as real as it 
gets and should remain an element of the NES program and, for 
that matter, the JSC University Affairs portfolio. 

 
Data from the October 2005 teacher feedback form gives a profile of teacher self-
reflections on behavior changes they were motivated to make based on the RGO 
workshop experience.  As Figure 1 shows, all of the responses show more positive 
dispositions towards STEM-related activities personally and with their students. 
 
5. How does the NES Reduced Gravity Aircraft Opportunity Program increase 
assistance for and technology use by educators in schools with high populations of 
underserved students?  When asked to describe specific accomplishments from the 
NES RGO training, 31 percent sited experiences with hardware products and 14 percent 
sited experiences with software products.  Participants rated the RGO program impact on 
their use of the knowledge/skills gained in the areas of instructional technology for 
students (4.3 out of a maximum of 5) and teachers (4.2 out of 5). 

 
Figure 1. Teacher self reported STEM-related behavior ratings before and after the workshop. 
 
Here are some excerpts of comments from participants that discuss how they will 
increase technology use as a result of the RGO experience. 
 

* Our team includes several other NES teachers that we share the 
information with. The other programs include electronics, history 
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and math. All of the information will be shared with the 
instructors and lesson plans will be created to support the 
information. We also hope that the info. Will excite teachers and 
increase their desire to include technology in their teaching. 
* I teach sound technology in my curriculum. Our students record 
their own books on Cd and DVD and are learning how to use 
software programs for future careers in the field of sound 
engineering, production and design. We also stress communication 
technology and how it is used throughout the world, not just in 
NASA. I will be able to show my students how sound technology is 
used between the pilots and air traffic controllers, as well as 
the RGO crewmembers during flight. 

 
6. How does the NES Reduced Gravity Aircraft Opportunity Program increase 
family involvement in children’s learning?  This outcome was least relevant to the 
RGO program.  However, in the open-ended comments, several educators reported ways 
that they would be integrating their RGO student research projects with family and 
community activities.  
 

* We will be presenting photos and hopefully video results of 
this experiment at our Family Astronomy Night this Friday… 
 
* We will be having a family night to promote the program and 
explain the student and experimental results. Students will also 
showcase their experiment with the school board and 
administrators. 
 
* The team participated in presentations with the local girl 
scout troupes during introduce a girl to engineering day and also 
gave a presentation at a local high school. 
 
* We will present the experiment at Math & Science night. Other 
teachers have helped the students work on the experiment. It has 
been displayed at parent nights; we have demonstrated the 
experiment for many students. Everyone in the school helps get 
DLN events, construction and demos. 

 
7. How does the NES Reduced Gravity Aircraft Opportunity Program engage 
(recruit) minority and underrepresented educator/student participation?  In Year 
one of the program, the reduced gravity aircraft was one of two special events were made 
available to NES participants. These one-week long events were designed to provide in-
depth study of a topic of interest and connections to classroom applications. A total of 28 
educators participated in these two special content training events.  Now three years later, 
many more educators and their students are taking advantage of all of the focused content 
workshops—including the RGO.  Table 3 provides a summary of NES teams that 
participated in the 2004 RGO compared with the number of participants in the October 
2005 RGO.  The number of schools participating increased from 3 in 2003 to 8 in 2004 to 
12 school teams in 2005.   
 
As the summary data in Appendix A show, most educators (22%) learned about the RGO 
through NES information (See question: How did you learn about this program?).  Figure 
1 provides a sample of a call for participation that NES educators receive to recruit them 
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to participate in this special opportunity.  Word of mouth by previous participants is the 
second most effective means of promoting the RGO program to educators.  Here are 
some recommendations for expanding recruitment and dissemination of information 
about the program made by one of the October 2005 RGO participants. 
 

* It is a GREAT opportunity for students to get involved in 
projects at the undergrad level. The burden is on the students 
however to get that word out. NASA should help out. Send a 
representative to schools and give a talk, meet with the local 
teams, if there are none, encourage people to form one. This 
would really really increase student involvement, and create 
better sense of report with NASA; it would be awesome. I strongly 
recommend it. NASA has no direct representation on campus, NASA 
should think like companies that provide "info sessions" around 
job fair time. They need to also use that time to promote this 
program. 

 

 

REDUCED GRAVITY FLIGHT OPPORTUNITY FOR 2003, 2004, 2005, AND 2006 NES TEAMS 
 
The NASA Reduced Gravity Flight Team at Johnson Space Center and NASA Explorer Schools are excited 
about providing the opportunity to fly up to 20 NES student experiments in Houston, on-board the NASA 
reduced gravity aircraft this spring (2007). Each selected experiment will be conducted by a flight team of 
three NES teachers on NASA's C-9 microgravity jet. Flight Teams and their students will participate in 
distance learning events through video conferencing before, during and after the flight. Selected teams must 
have access to video conferencing equipment at their own school or ready access to video conferencing at a 
nearby location. Experiments and teams that have previously flown are eligible to fly again (with justification), 
but preference will be given to experiments and teams that have not flown before. Teachers who have already 
flown experiments on the microgravity jet are ineligible to fly again but may participate by being part of the 
ground crew. Funding for travel to Houston and per diem for the flight team will be provided by NES. Teams 
may submit more than one application. However, no more than one experiment per school will be selected. 
 
The application deadline is September 15, 2006. 
 
For an application and more information about the opportunity, download the files from the NES Website. After 
entering your login information, click on the “School Teams” tab then on the “+Special Opportunities” button. 
2003 and 2004 NES flights are documented on the NES Website home page. Look for the picture of the 
microgravity jet in the right column on the page. 

Figure 2. A sample of the call for participation designed to recruit NES educators. 
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Table 3. NES Educator Participation in the Reduced Gravity Opportunity 
Date School Educator 

Participants 
State 

Jun-04 Sasakwa Public School 2 OK 
Jun-04 Chugach 1 SD 
Jun-04 District Sch Board of Collier 

County/Immokalee Middle School 
3 FL 

Jun-04 University Community Academy 2 GA 
Jun-04 Phelps Elementary School 5 KY 
Jun-04 Ronald McNair High School 1 GA 
Jun-04 Anna Howard Shaw Middle School 2 PA 
Jun-04 Harriet Tubman School 1 IN 
Jun-04 Total 17  
    
Oct-06 Gifford C. Cole Middle School 2 CA 
Oct-06 Oscar Patterson Elementary 4 FL 
Oct-06 Cumberland Middle School 3 WI 
Oct-06 Woodbury Jr/Sr. High School 2 NJ 
Oct-06 North Ridge Magnet School 3 CA 
Oct-06 Lakewood High School 4 CA 
Oct-06 West Ward Elementary 2 TX 
Oct-06 Herman H. Battle Academy 3 TN 
Oct-06 Vista Middle School 3 NM 
Oct-06 Western Hills Area Education Agency 1 IA 
Oct-06 Jim Bridger Middle School 2 NV 
Oct-06 New Jersey Dept of Education 1 NJ 
Oct-06 Total 30  

 
8. How does the NES Reduced Gravity Aircraft Opportunity Program guide 
educators in the process of weaving together opportunities and materials from 
across NASA that can be integrated into school/district curriculum?  Some of the 
questions in the NES RGO teacher feedback form addressed this question.  When asked, 
“Will the student experiment support current classroom curriculum?” (Summary report 
contained in Appendix A), 66 percent of the participants responded “yes.”  When asked 
to rate their agreement with the statement, “The information provided in the Program is 
relevant to my role in education,” the average rating was 4.5 (out of a 1-5 scale) 
indicating strong agreement.   Participants rated the integration of career education about 
science, technology, engineering, mathematics, and/or geography at 4.6, also indicating 
strong agreement. 
 
Here are a few examples of some of the plans participants recorded for weaving the RGO 
experience into their curriculum: 
 

* The data and documentation from this trip will be burned to a 
CD and shared with NES coordinators at Kennedy Space Center. The 
CD will also be given to our county ITV crew to run on the 
district’s instructional video channel. The information will also 
be given to the cable company’s public educational channel for 
airing. A grant totaling $2,500.00 was awarded for a study of 
plants. This experiment springboarded off the initial study. A 
copy of the entire flight experience will be sent to the 
providers of the funding. A proposal will be completed for a 
"Call for Presenters" form for the Florida Association of State 
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Teachers Conference as well as the Regional International Reading 
Association Conference. The DVD of the event will be given to our 
federal evaluator for the magnet school’s curriculum. We 
anticipate that this documentation will be used as a valuable 
resource throughout our school's curriculum. 
 
* The information gained from this experiment will be used to 
educate other teachers in proper method of teaching the 
scientific method with their students. Information provided by 
this experiment will be used to create a teaching unit in heat 
transfer. 
 
* We plan to place the data and an intro on the NJDOE website for 
students and teachers to access. Once posted we will use it as 
the backbone for physics PD for elementary teachers. I also plan 
to write the project up and submit it to NSTA journals for 
publications. 

 
Summary and Conclusions 
 
How well does the NES Reduced Gravity Aircraft Opportunity program support the goals 
and anticipated outcomes for the NES program?  Here is a brief summary of what was 
learned from the data analysis.   
 
#1. Increasing student interest in and participation in STEM. The NES-RGO program 
encourages student involvement in the planning, selection, construction, analysis, and 
debriefing of the experiment that is flown on the reduced gravity mission.  Student teams 
who participate in the RGO program are encouraged to present their investigations at the 
NES Student Symposium conference.  Offering more regional and/or virtual venues to 
further stimulate student research sharing and publishing may help further the student 
learning (and documentation of student learning) that is stimulated by the RGO flight 
experience.   
 
#2. Increasing student knowledge about careers in STEM.  While there is mention of the 
careers that educators were able to learn about and share with their students based on 
their involvement with the NES-RGO, only a few participants mentioned specific careers 
that they discussed with their students.  It is difficult from the data currently available to 
assess what students learned about STEM careers from the RGO experience.  Most of the 
comments indicate a shift in student’s attitudes toward science and math in general, and 
observations of students’ increased interest and engagement in these topics with greater 
interest in pursuing further coursework in these areas.  As a follow up to this evaluation, 
the CET team should look at the career interest surveys completed by NES teams that 
participated in the RGO program and see how student interest ratings changed during the 
time their school was involved in this focused research activity. 
 
#3. Increasing student ability to apply STEM concepts and skills in meaningful ways. 
The open-ended questions in the teacher feedback form allow teachers to share their 
observations of student responses to the RGO experience.  The teacher comments suggest 
that the RGO experience gives students a real taste of scientific research and in some 
cases the engineering involved in setting up experiments. Future use of the NES Efolio 
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may allow more information about student learning to be documented through classroom 
artifacts and multi media presentations that can be posted and shared. 
 
#4. Increasing active participation and professional growth of educators in science.  The 
teacher feedback forms, videotape of the DLN, and interview material provide a rich set 
of data that documents the value of the RGO as a unique and highly motivating 
professional development experience for educators.  Their enthusiasm comes through in 
the DLN videotape and in the open-ended comments included with the online forms.  The 
pre-planning for this event that involves students and the collaboration with fellow 
teachers, post-secondary students, and NASA mentors all contribute to making the RGO 
a potentially “life changing” and at minimum memorable learning experience for 
educators.  The videoconference debriefing is important for the teachers as well as the 
students, because it helps teachers articulate what they did, how they did it, what worked, 
what didn’t, why, and what they learned.  Thus, modeling a learning process for their 
students and in which students are contributing authors.    Finding ways to encourage 
teachers to present and/or publish their research and teaching strategies using the RGO 
experience would help funnel the experiential learning that teachers discuss in the 
feedback form comment sections. 
 
#5. Increasing assistance for and technology use by educators in schools with high 
populations of underserved students.  Teacher behavior shifts during the course of the 
RGO experience, but how can NES sustain this trend?  The pre- and post-flight RGO 
experiences can help encourage and give specific ideas to educators who needs some 
external support and motivation to do more STEM and inquiry activities.  
 
#6. Increasing family involvement in children’s learning. Many educators saw the 
benefits of sharing the artifacts from their RGO experience with families and community 
groups.   
 
#7. Engaging (recruiting) minority and underrepresented educator/student participation. 
Although participation in the program has steadily increased, educators see areas for 
increasing and expanding the promotion of the program.  Featuring stories and profiles of 
the successful teams via the Efolio, NES web site, and aerospace education specialists 
may help publicize the program and its benefits for teachers and students. 
 
#8. Guiding educators in the process of weaving together opportunities and materials 
from across NASA that can be integrated into school/district curriculum.  Some of the 
participating schools had great ideas and specific plans for integrating their RGO 
experience into their curriculum and academic plan.  Follow up with several of these 
schools via DLN and their use of the Efolio may offer models of school and district 
integration of NASA activities that other participants can learn from and build upon. 
 
In conclusion, the Reduced Gravity Flight Opportunity program offers a unique and 
successful professional development training, STEM learning, and career experience.  
The program has adapted to educator feedback and has expanded in the number of 
schools and educators that can participate.  The mentoring and training infrastructure 
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have evolved and improved.  With additional promotion and recruitment efforts this 
program will continue to grow.  Use of the Internet for teacher/student collaboration and 
reporting can also expand to incorporate some of the need for greater technology 
integration, career profiling, and student/teacher publication of their research. 



Appendix A 
NASA EDUCATION PROGRAMS - JSC NES Reduced Gravity Flight Program 

TEACHER FEEDBACK FORM - SUMMARY REPORT (FY2006) 
 
Number of Participant Reports Entered: 70  
  
For Administrators: What is the approximate number of teachers you personally provide in-service 
for each year? (August through July) 5065  361.79  56  
  Statement Total 5065 Average 361.79 No Answer: 56 
  
What percentage of work on the experiment was completed by the students?   
  Percentage: 77.06  No Answer: 35 
 
Did students participate in selecting the experiment to fly on the reduced gravity aircraft?  
 Choice   Number of Participants  
 Yes   53  
 No    4  
 Nothing Selected   13  
 
Approximately how many team meetings did your team participate in?  
 Choice   Number of Participants  
 5   6  
 10   8  
 15+   43  
 Nothing Selected   13  
 
How many mentor meetings (telecon) did your team participate in?  
 Choice  Number of Participants  
 1-5   38  
 5+   19  
 Nothing Selected   13  
 
Will your team participate in a "wrap-up" session with the students after the experiment has flown?  
 Choice   Number of Participants  
 Yes   54  
 Nothing Selected   16  
 
Will the student experiment support current classroom curriculum?  
 Choice  Number of Participants  
 Yes   46  
 No   9  
 Nothing Selected   15  
 
REASONS FOR SELECTING THIS PROGRAM - How did you learn about this program?  
 
Choice  Number      Percentage* 
Advisor   9 14.06 
Another Participant 11 17.19 
Brochure/NASA  
Publication  5 7.81 
Career Fair/Recruitment  
Activity   2 3.13 
College, University,  
High School Office 13 20.31 
Conference/Workshop 3 4.69 
NASA Personnel  11 17.19 

Choice  Number      Percentage* 
Participation in another  
 NASA Program  7 10.94 
NASA Web Site  7 10.94 
NASA ERC  2 3.13 
Professional Organization 
 /Publications  1 1.56 
Colleague  3 4.69 
Professor or Teacher  5 7.81 
Other Web Site  0 0 
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Choice  Number      Percentage* 
NASA Aerospace  
 Education Specialist 7 10.94 
NASA Ed. Employee 5 7.81 
Parent/Relative   0 0 

Choice  Number      Percentage* 
NES Information  14 21.88 
Other   6 9.38 
Nothing Selected  6 8.57 

* Percents are calculated based on the total number of participants responding to this question. The 
percent for "Nothing Selected" is based on the total number of participant reports. Please note that 
percentages can add up to more than 100% as participants can select multiple options.  
 
MOTIVATORS 
Please rank the top three (3) motivators that led you to participate in the Program.  
(1 =top motivating factor; 3 = least motivating factor)  
Statement        1 2 3 
Increase knowledge of science, technology, engineering, math and/or geography 33 11 8 
Gain awareness of availability of NASA resources      4 2 5 
Access to NASA resources        7 11 11 
Required by supervisor         1 0 1 
Monetary incentive         0 0 1 
Participation in NASA related research       8 18 10 
Being affiliated with NASA        3 5 6 
Integrate NASA into classroom curriculum       6 9 9 
Other           6 2 5 
 
Please check any and all of the following that influenced and/or encouraged you to pursue 
participation in this Program:  
Choice        Number  Percentage* 
School Principal       10  17.54 
Past Program Participants      25  43.86 
Teacher/Faculty/Mentor      30  52.63 
Professional development workshop/session     6  10.53 
Guidance Counselor        0      0 
Relative         4  7.02 
Dean or Administrator        0  0 
Department Chair, Dean, etc.       3  5.26 
Colleague         6  10.53 
Other           8  14.04 
Nothing Selected       13  18.57 
* Percents are calculated based on the total number of participants responding to this question. The 
percent for "Nothing Selected" is based on the total number of participant reports. Please note that 
percentages can add up to more than 100% as participants can select multiple options.  
 
 
To what extent do you agree with the following?  
Statement        Average Rating No Answer 
The information provided in the Program is relevant to my role in education.  4.5 11 
Participation in the Program was a good investment of my time.  4.8 4 
Offering the Program to educators is a good use of NASA resources  
 (i.e., facilities, engineers and scientists, etc.)    4.8 8 
I acquired the skills and/or knowledge offered to participants.   4.6 5 
I have a better understanding of NASA's support for education.  4.6 5 
 Average Rating is based on the following score  
5=Strongly Agree    4=Agree    3=Neutral    2=Disagree    1=Strongly Disagree    0=No Rating Checked 
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Did you receive any NASA curriculum materials or publications during the Program?  
 Choice   Number of Responses 
 Yes    41  
 No    18  
 Nothing Selected   11  
 
In your role as an educator, please indicate WHAT YOU THINK this program's impact will be on 
your use of the knowledge and/or skills you gained.  
Statement      Average Rating No Answer 
Please rate how this program impacts your classroom.  4.3 21 
Integration of career education about science, technology,  
 engineering, mathematics, and/or geography. 4.6 21 
The application of science, technology, engineering,  
 mathematics, and/or geography.    4.7 21 
Instructional technology for students.    4.3 21 
Instructional technology for teachers.    4.2 21 
Inspiring my students.     4.7 22 
Increasing Family involvement.    3.9 22 
 Average Rating is based on the following score  
5=Great Impact    4=Some Impact    3=Neutral    2=Minimal Impact    1=Negative Impact    0=No Rating 
Checked 
 
Has your participation and/or research in this Program resulted in any specific accomplishments? 
 Choice   Number of Responses 
 Yes   51  
 Not Applicable    7  
 Nothing Selected   12  
 
If yes, please check those accomplishments which apply:  
 Choice     Number  Percentage* 
 Hardware product   16  31.37 
 New concept/insight/discovery  26  50.98 
 New process or technique    16  31.37 
 Software product     7  13.73 
 Curriculum Integration Wheel   4   7.84 
 Student Experiment   44  86.27 
 Other      2   3.92 
 Nothing Selected    19  27.14 
* Percents are calculated based on the total number of participants responding to this question. The 
percent for "Nothing Selected" is based on the total number of participant reports. Please note that 
percentages can add up to more than 100% as participants can select multiple options.  
 
Statement      Average Rating  No Answer  
This experience matched my educational objectives.   4.6  9 
I learned more about careers related to NASA.   4.5  9 
 Average Rating is based on the following score  
5=Strongly Agree    4=Agree    3=Neutral    2=Disagree    1=Strongly Disagree    0=No Rating Checked 
 
Statement      Average Rating  No Answer  
The methods used to announce the Program were.     4.3  9 
The procedures used for you to apply to the Program were.    4.4  6 
The organization of the daily activities during the Program was  4.5  5 
Average Rating is based on the following score  
5=Excellent    4=Good    3=Average    2=Poor    1=Very Poor    0=No Rating Checked 
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Statement        Average Rating No Answer  
This Program was a valuable experience.      4.9  5 
NASA related materials provided can be integrated in your curriculum.   4.3  12 
The program is easily integrated into state and national standards.   4.3  14 
I expect to apply what I learned in this Program.     4.5  7 
This Program was inspiring.       4.8  6 
My participation in the program has met the expectations of my school/district.  4.5  12 
 Average Rating is based on the following score  
5=Strongly Agree    4=Agree    3=Neutral    2=Disagree    1=Strongly Disagree    0=No Rating Checked 
 
Statement        Average Rating No Answer  
What kind of recommendation would you give to someone  
 who asks you about applying to this Program?    4.9  5 
Please rate the Program leaders.       4.83  6 
Please rate the Program.        4.9  6 
Average Rating is based on the following score  
5=Excellent    4=Good    3=Average    2=Poor    1=Very Poor    0=No Rating Checked 
 
Statement        Average Rating No Answer  
The Program Manager was well organized.      4.75  6 
The Program Manager maintained good rapport.     4.8  5 
Average Rating is based on the following score  
5=Strongly Agree    4=Agree    3=Neutral    2=Disagree    1=Strongly Disagree    0=No Rating Checked 
 
Statement        Average Rating No Answer  
A NASA mission, project, or focus area was used as a theme through out the Program.  4.4 8 
 Average Rating is based on the following score  
5=Strongly Agree    4=Agree    3=Neutral    2=Disagree    1=Strongly Disagree    0=No Rating Checked 
 
Statement        Average Rating No Answer  
To what extent do you plan to use these materials in your classroom?   3.6 20 
To what extent were the paid expenses important to your participation in the program? 4.2 9 
 Average Rating is based on the following score  
5=Large Extent     4=Some Extent     3=Neutral    2=Small Extent    1=None    0=No Rating Checked 
 
Teacher Behavior Changes - Self Reports:  
AREA       BEFORE  AFTER   
       Average   No   Average  No 
       Rating  Answer  Rating  Answer 
Watch STEMG TV programs.     2.8  38   3.4  41  
Take students on STEMG field trips.       2.6  42  3.6  42  
Use the Internet for STEMG reading/research.       3.4  36  4  38  
Bring information about STEMG careers to my students. 3.2  39  4.3  40  
Use NASA Educational resources with my students.     3.4  36  4.3  38  
Bring external STEMG resources into my classes.       3.1  41  3.9  42  
Involve students in science fairs or other STEMG competitions. 3.3  42  4.2  43  
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Please rate your level of partnership with the following organizations as a result of your participation 
in this program? Use a scale of 1- 5, where 5 is the highest.  
Partnership Level     Pre-Event  Post-Event  
       Average   No   Average  No 
       Rating  Answer  Rating  Answer 
NASA Field Center     3.1  33   4.1  35  
College/University System     2.6  39  3.2  40  
Local/Regional/State School District   3  35  3.3  37  
Museum/Planetarium/Science Center   2.2  39  2.8  40  
Community Organizations     2.3  40  2.9  40  
Other       0  70  0  70  
 
 
------------------------------------------------------------------------ 
Report Generated on: 19-Jul-2006  
 
 




