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Introduction

BioBLAST™® is a multimedia curriculum supplement for high school biology classes. IBihBLAST
scenario, students use simulatidresed orlUSA NationalAeronauticsand Space Administration (NASAljfe
sciencegesearch data tolevelopandtest their owndesigns for a biological life-supposystem thatcould
support humans in space. The primary goal ofBreBLASTprogram is to get students involvedadritical
analysis and problem solving processes associated with scientific inquiryint@itaetive adventure/simulation
framework includes computer-bastrbls andresources, telecommunicatioegents,and hands-on experiments
that areall presentedwithin a graphically richQuickTime™ Virtual Reality (QTVR)interface. [Figure 1]
provides anillustration of thethree-dimensional lunar base modmsked inthe QTVR userinterface to the
interactive simulations. The software is designed to draw students into a futuristic, problem-smdviago in
which teams of students are sent to a simulated lunar research facility. There, students use sinaplaitah
tools andresources to prepafer their mission goal: todesignandtest amodel for a plant-based life-support
system that can support a crew of six for three years.

Features of Simulations

The laboratory-baseflant Production [Figure 2], Human Requirememis] Resource Recyclingimulators
enable students to perform investigations not possible in real time or within the facilities of a high school lab.
In addition,the interactive, simulation/modeling tools give studévasds-on experiencgith the technology
tools that scientists use to colleahalyze,anddisplay complex sets afata. The threelab-basedsimulations

are designed taccompany each dhe threeresearchstrandswithin the BLIiSS (BioregenerativeLife Support
System) problem that students waétldress. Afourth simulationcalled BaBS Build a BLiSS Simulator)
[Figure 2] isused topull all threetopical areastogether to construct aidealizedmodel of plant-based life-
support system. Studentsfer tothe research database provideithin the main simulator taenerate their
numeric entriegegardingcrop growth, human dietenergy requirements, resource recycling parameters, the
number and gender of crew members, and duration of theABdiour of thesesimulations utilize NASAdata
andmake it easy for students to export tii@abase anthe results of their simulation runs. Students are
encouraged tdurther analyzetheir results in aspreadsheegprogram. Through the process of selecting and
testing features to include in their simulation run, students apply, synthasizexpandheir understanding of
such principles as: (1) hoenergyflows through living systems(2) the role of plants irrecycling air and
water cycle for human use; (3) how various environmental factors affect the ttetosynthesisand(4) why
photosynthesisand cellular respiration form a continuous cycle. Asescribed inthe National Science
Education Standards (NSES) [NSTA, 1996], student work with the simuldéads up to aesign model that

the student must explain and defend in a written report and/or verbal presentation. TBaHB®Bain, analysis,

and report is one of the culminating activitieBilwBLAST

Teacher Involvement

Early on in the development of this program, high school sciezamhers representingvariety of cultural and
socio-economic communitieand geographic regions ahe United Stateswere selected tgarticipate in the
design, testingand evaluation of thissoftware. Two primargriteriawere used teselectteachers tgoin the

extended design team: (1) access to the computer technology required to run the softifayejemonstration
of a clear desire to use an inquiry-based apprtiz@hemphasizegroblem-basedearning. This studylescribes
how early involvement of teachers in the design, developraadformative evaluation proces®lped identify
the goals for teaching and learning that the simulations in this softwareeffextively address. Teacheused

the initial list of goals that we designed this software to address as a planning document.



Based onteacherreportsregardingthe process of integrating tlsimulationsand relatednaterials, student use
and analysis of outcomes of tBoBLASTsimulations fulfill the NSES [NSTA, 1996] through activities that
ask students to:(1) Traceenergy transformatioand/or apply the principles of mass/energy conservation to
physical and biological systems; (2) Relate ¢fffect of light andother factors on various aspectspdnt life
andgrowth, including photosynthesandrespiration, germinatiorgandtropisms;(3) Predictthe effect on an
ecosystendue to agiven orproposedenvironmental change; (Formulate an experimentalesign totest a
given hypothesisand, (5)Relate theeffects of biotic and abiotic factors toanimal life including growth,
reproduction, and behavior.
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Figure 1. This screen capture shows the graphical FigureT 2. Th_is screen ca_pture iIIust_rates the dynamic
interface for one of thBioBLASTsimulators. graphing available in thBioBLASTsimulators.

Summary of Results

The formative evaluation of theioBLAST softwareincluded datdrom pre- post-testsstudent reportseacher
observations,and student work. Teachers developednique ways to integratethis program into their
curriculumin that suited their school curricultandcourse offerings. BioBLAShas beenncorporatedinto
introductory, generadnd advancedliology, advancedechnology, studentesearctelectives,and math classes.
Teachers reported that they had to chahgé teaching style to integrathis programandfound that students
neededhe following skill-building activities prior to beginning the computer simulatior{a) cooperative
learningandteam building activities; (b) introduction to the usespfeadsheet®r organizingand analyzing
data; (c)conceptmapping to tie together concepad connect ideas(d) building and interpreting graphs to
represent data; and (e) conversion to and use of nuetitie of measure. Further analysis jofe- and post-tests
will show whetherour selection of nintlgrade aghe target population fdBioBLASTis consistent with the
findings of [Friedler & McFarlane 1997] and [Burkam, Lee, & Smerdon 1997]determinedhat datalogging
andanalysiscansignificantly improve student graphiramd interpretationskills if conductedorior to age 16.
Analysis of student portfolioprovide descriptive indicators of studemibtivation and effort and, as [Hickey
1997] suggests, wilprovide ways to document teachereports of increasedstudent motivation and effort
associated with the interactive media tools and approach to teaching that encourages inquiry-based learning.
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