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1.
What is the name or title of the instructional strategy/model, program, material, or intervention?  What was the research question?  What was the intended outcome of goal?

Name/Title: Use of a frog dissection simulation before actual dissection

Research Question: Can the use of a computer simulation model of a frog dissection as a preliminary experience to an actual dissection improve learning of anatomy with middle school students?

Description of Subjects:  81 middle school students ranging in age from 13 to 15, enrolled in seventh-grade life science course in a mid-size, mid-western, middle school of 800 students.

2.
Describe the strategy/model, program, material, or intervention.

The intervention was a computer simulation of a frog dissection.

3.
Describe the design of the study.
Participants were unsystematically assigned to the periods at the beginning of the academic school year based on teacher recommendation and final grade in sixth-grade science in a manner to roughly equalize ability across sections.  The four experimental conditions were a)completing a computer simulation of a frog dissection before performing an actual dissection (SBD), b)  the actual dissection was performed before the computer simulation was done (DBS), c) participants did the dissection only (DO) and d) participants completed the simulation only (SO).

For the dissection students were given the required equipment.  The objective of the dissection was for the students to learn to recognize and know the functions of the internal organs of a frog.  The objective of the BioLab Frog Software, by Pierian Spring, was to help students learn to identify internal anatomical structures and functions of the frog.  They also completed a worksheet requesting key words and definitions during the simulation.  A review quiz, in which students match the function to the structure, was presented after each system.

For the simulation sessions students met during a regular class time with students individually at a computer station.  The students were provided with an instructional guide, which included pictures of dissected frog parts and a description of their functions.  The students were shown six systems of the frog dissection that they could navigate on their own in any sequence they chose.  They were also shown four interactive mini-labs, in which they could investigate the frog's respiration, digestion, circulation, and muscular capacity.

In the dissection laboratory, two-student teams worked at one lab table side by side in the room.  Two researchers were present during dissection sessions.  When a team was not able to perform an assigned step or could not remove an organ the researcher assisted the team after the finished dissection products had been evaluated.  The achievement posttest was administered three days after the dissection was completed.

4.
What instruments were used to collect data and what metric(s) (effect size, tests of significance, etc.) were used to report results?  (Include all measures of dependent variable as well as implementation, attitudes, etc.)

A 25-item multiple choice and short answer instrument designed by a life science classroom instructor in cooperation with two science experts was used as the pretest and posttest.  Five items were eliminated when preliminary Cronbach internal consistency analysis indicated they had negative or zero item total correlations.  The internal consistency estimate (using Cronbach's alpha) of the remaining 20-item scale was 0.55. The alpha for the posttest was 0.60.

With the achievement pretest, differences between the four conditions on the pretest were assessed by gender (male vs. female), X Treatment (SBD, DBS, SO, DO) ANCOVA with ITBS Science score as the covariate.  There were no significant main effects or interactions found, indicating pre-experimental equivalence of the four conditions and the two genders.

5. Briefly describe and summarize the results of the study.

The posttest achievement data were analyzed using a 2(gender) X 4(Condition) X Test Time (Pretest vs. Posttest between/within ANCOVA with ITBS science score used as a covariate.  Test time was the within subject variable.  The ANCOVA revealed a significant main effect of Condition, F (1, 72) = 53.135, p = .001.  The general conclusions reached from these data were that, while all students in all conditions seemed to improve in anatomical knowledge from pretest to posttest, students in the SO and SBD conditions appeared to improve more than did students in the DBS and DO conditions.

Students who did the simulation before the actual dissection and students who did the simulation only performed better than students in the other two conditions, those who did the simulation after the dissection and those who did the dissection only.

6.
Did the study include an evaluation of how the intervention was implemented?  Did implementation data address both the frequency of use as well as the integrity of the implementation?

No:  


Yes: 

  If yes, briefly describe.

Since the researchers were present in all the class sessions it is assumed that they assured the intervention was carried out as intended.

7.
Were gains in student achievement reported?

No:  


Yes: 
X
  If yes, briefly describe.

All students participating in the study gained in understanding of the frog anatomy and it function.  Those using the simulation before the actual dissection and those doing only the simulation gained more than those doing the simulation after the dissection and those who did the dissection only.  
If student achievement gains were reported, were they sustained over time?

not reported

8.
Replication:  Did the study cite previous tests of this treatment?  Is this study a replication of an earlier study?

No:  


Yes: 
X
  If yes, briefly describe.

This study was a replication of a previous study which used interactive video disk instead of an interactive computer simulation.

Summary
For a seventh-grade general science study of frog anatomy students were tested under four different conditions: a) doing a computer simulation of a frog dissection before doing the actual dissection, b) doing the computer simulation after the actual dissection, c) doing only the computer simulation, and d) doing only the actual dissection.   Based on a test of understanding of the anatomy of frog organs and their functions, data analysis showed that while all students gained on the posttest, students who did the simulation before the actual dissection and those who did only the simulation.  These results suggest that a computer simulation of a dissection provides considerable help for students in learning about organs and their function.  The fairly significant differences found in this study indicate a strong effect found.  The results would be stronger if random assignment of students could have been used.

Ratings (scale: 1–5)

Overall Rating:  3
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