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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:  Computer-loaded biology instruction 
Research Question:  (1) Is there a difference in achievement of students exposed to the computer-loaded biology course and students in a comparison group?   (2) Is there a difference in attitudes toward science and the science course of students exposed to the computer-loaded biology course and students in a comparison group?  
Description of Subjects:  The total population was 202 students from required introductory high school biology classes in one North Carolina school district, who volunteered to participate in this study.  Of these 76 were randomly selected to make up the experimental group.  The remaining 126 made up the control group.
2. Describe the strategy/model, program, material, or intervention.

The intervention involved the use of microcomputers to expand, enrich and supplement the laboratory and lecture components of a traditional biology course.  Content of the course was specified by a curriculum guide for biology used throughout the school system by all teachers of introductory biology.  The difference between the computer-loaded (experimental) classes and the traditional classes was in the use of computer simulations.  All students in the experimental classes used the computer an average of 60% of the class time during the experiment with topics such as genetics, population studies, ecology, and environmental studies.  Over 100 software items were available for student use during the year.  Between 70% and 80% of the laboratory activity utilized the computer in one way or another.  Students were introduced to computer use during the first two weeks of class with additional instruction incorporated into the program as needed throughout the year.
3. Describe the design of the study.
Seventy-six students were randomly selected from a group of 202 students who volunteered to participate in the study.  These 76 comprised the experimental group who received the intervention.  The remaining 126 students comprised the control group who received the usual biology course instruction.  The experimental and control groups were involved in this research study for 27 consecutive weeks.  The posttest was given to all students on the same day at the end of the 27 weeks.
4. What instruments were used to collect data and what metric(s) were used to report results?
To assess student achievement the 40-item science subtest of the Comprehensive Tests of Basic Skills produced by CTB/McGraw-Hill.  That subtest is designed to access objectives included in the following: recognition, classification, quantification, interpretation of data, prediction of data, hypothesis evaluation, and design analysis.  It includes all areas of science instruction.  The test does have published validity and reliability data.

The I.O.X. Self Appraisal Inventory and the Moore’s Science Attitude Inventory were used to assess student attitude.  The I.O.X. Self Appraisal Inventory was developed by the Instructional Objectives exchange in conjunction with UCLA Center For the Study of Evaluation and employs a criterion-referenced approach to detect the status of a selected sample.  This study utilized the 15 statements emphasizing the aspect “school” with the terms “science class” or “science teacher” in order to solicit responses that applied to their experience in the science classroom.

The Moore’s Science Attitude Inventory is based on a group of specific attitudes toward science and science teaching.
5. Briefly describe and summarize the results of the study. 

Regarding a difference in achievement of the experimental and control groups the mean score of the Comprehension Test of Basic Skills for the experimental group was 20.29 (S.D.: 7.14 with a mean score for the control group of 17.46 (S.D.: 6.46).  A t-test of 2.67 was significant at the 0.05 level.

Regarding attitude the mean score on the I.O.X. Inventory for the experimental group was 29.11 (S.D.: 6.77) with a mean scored for the control group of 26.63 (S.D.: 6.73).  A t-test of 2.34 was significant at the 0.05 level.  On the Science Attitude Inventory, the experimental group scored significantly higher (0.05) with the total score than the comparison group.  The also scored significantly higher on the “P” (positive) subscales than the control group.  The strength of this study is that it clearly demonstrates the effectiveness of computer simulations as teaching tools in science.  The weakness is that it does not clearly identify the source and content of the materials used for the simulations.
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:  
X

Yes: 
   
  If yes, briefly describe.

7.
Were gains in student achievement reported?  

No:  


Yes: 
   
  If yes, briefly describe.

On academic achievement and attitude toward science the experimental group scored significantly higher (0.05 level) than the control group.


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:  
X

Yes: 
   
  If yes, briefly describe.

Summary
This study investigated the effectiveness of computer simulations to increase student academic achievement and positive attitude toward science through the use of microcomputers to expand, enrich and supplement the laboratory and lecture components of a traditional biology course.  Students in the experimental group used the computer an average of 60% of the class time during experiments dealing with topics such as genetics, population studies, ecology, and environmental studies.  The participants were 200 students in a required high school biology course.  Students in the experimental group scored significantly higher (0.05 level) on both the academic achievement test and on the instruments employed to measure attitude toward science.    The strength of the study is in the relatively long intervention period.  A weakness is that it is not easy to identify the exact computer programs used for the intervention.
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