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Abstract: Multimedia software that is intended to support science education rehash
be designed so that teachers can successfully adapt it to their local circumst@ihcges.
short paper describes efforts at tNASA Classroom of theFuture (COTF) todevelop
techniques forevaluating the extent to which teachecan successfully adapt its
multimedia software.

Introduction

Over the last century science educators have tepéatedly to reform scieneglucation. From decade to decade the
goal hasbeenthe same: to help studenéngage inscientific inquiry and ceasebeing passivereceptors of
information. Inevery era ofreform there have beapilot projects thathave successfullyengagedstudents in
scientific inquiry. In those pilot projects students learned rancedevelopethealthier attitudesoward sciencehan
did students in traditional sciencéassrooms [Shymansky, Kyle, & Alport, 1983However,those projecthave
not becomethe norm in spite of their promise. Actual classromacticehasremainedintractable. Researchers
have observedthat despite outward appearanceg)at actually goes on irioday’s scienceclassroomsremains
strikingly similar to the rote practices of the nineteenth century [Bybee & DeBoer, 1994]. Why has diiffoén
to extend science education reform beyond the successes of a handful of pilot projects?

According to Cuban [1993], reform efforts often fail to sustain at the classroom level because they largely ignore the
inevitable fact that the reformed curricula provided to teadmerst beadapted. Irtheir efforts toaccommodate the

often conflictingdemands ofmany constituencies such as schbokrds, administrators, parentmd students,
teachers cannot use all instructional techniques and materials exaictignaled. Real-worldonstraintsnecessarily

factor into how teachersmplementreform in their classrooms. Teachers ardorced to become instructional
designers, making decisions about wfegtures ofthe reform to preservandwhat features to adapt. However, if
teachers make the wrong adaptations, if they overlook or distort the critical elements of the innovation,witit only
students fail toengage inscientific inquiry, but the entireeform movement itself will beudged bythe failed
implementations. Therefore, it isessential for multimedidesigners tanvestigate howteachers can successfully

adapt the software for use in their classrooms.

This paper reports opreliminary results from a pilot evaluation of tAstronomy Villag& multimedia program
developed at the NASA Classroom of the Future (COTF) progfstronomy Villaggresents a virtual mountain-
top observatory interfacéom which students investigate contemporprgblems in astronomy [sdeompea &
Blurton, 1995 for a description]. After selecting one of ten investigation pathways, stagegtsded byalking,
virtual mentors through the steps of scientifgsearch: background researdafa collection, data analysis, data
interpretation and presentation of results. Tb#ware isintended tohelp teachersupport students at engaging in
scientific inquiry. The goal of the evaluation efforts beaugducted bythe author is tainderstandhe variety of
ways that classroom teachers can adaptonomy Villageo engage students in scientific inquiry. For t@search
on Astronomy Villagethe author hasdopted “academitasks” as a theoretical perspective fovestigating the
intersection between teaching and learning [Doyle 1983]. An academic tdsfined bythe goals that students are
expected to accomplish, thesourceghat are available to students while theye pursuing the task goaland the



operations that students can use in manipulating the resources to accomplish the task goals. Teachers will be able tc
successfully adagtstronomy Villagéf they can design academic tasks in which students usseoftveare as a task

resource to achieve the task goal while employing operations that mirror scientific inquioydetrtoinvestigate

the ways in whichteachers can adapgistronomy Villageit is necessary to develop technigfi@sdetermining the

extent to which studentschieve aask goalandthe extent to which the students’ task operati@fiect scientific

inquiry.

Evaluation

Thirteen students from the freshman class of a local girls academy served as the pilot study populastuterithe
came to the COTF test facility in lieu of their science cassyday during a four-week perio@April-May, 1996).
The unit thatinvolved the use of thAstronomy Villagevas co-taught by the authandthe students' classroom
teacher. The academic task goal that the teachers defined for this evaluation was thatshdalatteactand every
activity that the virtual mentosuggested foeach ofthe phases of scientifiesearch. Agart of that task goal,
studentsdeveloped aractivity summary foreachactivity in the LogBookprovided bythe software. The activity
summary consisted of a brief description of the activity, a statement of how the aefiziegd tothe mainresearch
guestion,andany new questions tharosefrom the activity. Thus, the activity summarissved as a record of
what students were able to accomplish.

Conclusions

The overall evaluatiomwill investigate bothstudents’ability to accomplish théstronomy Villageacademictask
goals and the extent to which the operations that studsats mirroredhe process of scientific inquiryHowever,
the data analysis for this short paper focuses on techniques for measuring the extent to whichastuteplished
the academic task goals. The number of activity summaries that stddeelspedvas divided bythe number of
activities that the mentor suggested in order to determine the task completion rate. The task cawrplat#nbe
used as a measurement technique for determining how closely stadeiptsee aracademidask goal. Theverage
task completion rate for this study was 42%. This value indicates that over the four-week period, chugsetsd
less than half of the activities that the mentor suggested. An analysis of the task comgietidhin each phase
of research (background research5%, datacollection - 75%,dataanalysis - 35%gatainterpretation - 20%, and
presentation - 27%) revealed that the task completion rate was much lower during later phesesradf. Based on
the poor performance of the students, Astronomy Villageacademidask structure is beingnodified toimprove
students’ability to accomplish the task goal. For example, students should bedgadlinesfor eachphase of
research so that they will have sufficient time to complete later phases of research. The task cauatplésionly
onetechniquethat can be used tevaluatethe ways in which theoftware and/otask goalsneed to bemodified.
Subsequent analyses will help identichniques fomeasuring the extent to which the task operations mirror the
process of scientific inquiry.
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