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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-Assisted Learning integrated with classroom laboratory instruction


Research Question: What is the impact of computer-assisted learning (CAL) integrated with classroom laboratory instruction on students’ academic achievement and mastery of science process skills?  
Description of Subjects:  The subjects in this study were 181 students from five 10th-grade classes. The experimental group included 82 students from two classes (68 girls and 14 boys).  The control group consisted of 99 students (80 girls and 19 boys) from three classes.
2.
Describe the strategy/model, program, material, or intervention.

The experimental group received a combination of classroom-laboratory instruction and Computer-assisted learning (CAL).  The control group was instructed in a traditional classroom-laboratory setting.  Both groups were taught by the same three high school biology teachers, who were assisted by a laboratory aide and a microcomputer technician.
3.  Describe the design of the study.
Students from five 10th-grade Israeli classes were randomly assigned to experimental and control groups.   The experimental group included 82 students from two classes.  This group received a combination of classroom-laboratory instruction and CAL.  The control group, from three classes, consisted of 99 students and was instructed in a traditional classroom-laboratory setting.  The study lasted four weeks, during which students attended three 45-minute periods per week.

As a part of their curriculum, all students attended a three-week computer awareness course in which they learned the features of the computers, the use of the word-processor, and the use of various software programs.

The biology topic was the growth curve of microorganisms.  The software used in the study was based on a software program called The Growth Curve of Microorganisms, developed by the authors, based on recommendations of Greaf and the approach of Daley and Hiller.  It was designed to overcome the usual problems with this topic of several long-term laboratory sessions, materials and suitable equipment that is not always available.  It was also designed to provide high-level cognitive activities, such as decision making and problem solving, in the instructional process.  The modular course in which the CAL was integrated included classroom instruction in which students studied the characteristics of microorganisms, such as their structure and life processes.   Students studied the definition of population, generation time, lag phase, and exponential phase of the growth of microorganisms.  Students entered data into the microcomputer simulation related to the conditions of the microorganisms’ growth to simulate growth under a variety of conditions.

The classroom and laboratory work sessions were conducted in an individualized mode of instruction because students learned at their own pace, a natural result of students having integrated the use of the microcomputer into their sequence of performing the experiments.

Students in the control group studied the same learning material as those in the experimental group, except they did not use the CAL activities.  Their learning activities included classroom discussions and laboratory work only.  Their classroom-laboratory work was characterized by a frontal instructional mode.
4.
What instruments were used to collect data and what metric(s) were used to report results?
The entry-level knowledge and behaviors pretest was developed for the study based on the Biological Science Curriculum Study (BSCS) Yellow Version text booklet and from the Israeli Matriculation Exams.  It included both general knowledge of biology and knowledge of the micro-organisms topic.

Students’ academic achievement on the growth curve of microorganisms was assessed by a posttest that also included items taken from the BSCS booklet plus 5 open-ended questions.  

Content validity for these tests was obtained from five high school biology teachers, who reached an inter-judgment agreement of 90% as to the relevance of the test to the topic and students’ age.  The reliability obtained, Cronbach alpha=0.85 was calculated on the basis of students’ mean scores (N=181)

The Biology Test of Science Processes (BTSP), developed by Royce, was used to measure nine science process skills.  Content validity for the test items was obtained by five high school biology teachers and found adequate for use with 10th-grade students.  Students’ mean scores yielded Cronbach alpha values ranging from 0.73 to 0.79 for the nine subscales as a measure of reliability.  This test was administered as a pre- and posttest for both groups.
5.
Briefly describe and summarize the results of the study. 

On the pretest of general biological knowledge and knowledge of microorganisms no significant difference in the mean scores between the experimental group and control group was found.  Therefore, both groups were assumed to be equal in their prior general knowledge of biology and in their prior knowledge of microorganisms.

The mean posttest scores measuring student’s academic achievement on the growth curve of microorganisms were treated by a two-way analysis of variance.    The analysis gave a t-test of 2.79 and a p value of 0.0057 (< 0.01).

Students’ pre- and postest mean scores on the science process skills were treated by MANCOVA (pretest mean scores served as a covariate).  Results indicated that students in the experimental group achieved significantly higher scores on three skills: graph communication, interpreting data and controlling variables.  For the skills related to measurement, classification, selecting useful data, and designing an experiment, the experimental group’s mean scores were higher than those of the control group, although they were not significantly different.  For the skills related to prediction and evaluating hypotheses, the mean scores of the control group were higher than those of the experimental group but were not significantly different.
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: 
   X
  If yes, briefly describe.

The treatment group scored significantly higher on the posttest achievement than the control group (> 0.05).  The treatment group scored significantly higher on three skills of the BTSP test: graph communication, interpreting data and controlling variables.
If student achievement gains were reported, were they sustained over time?

That was not reported.

4. 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.

Studies dealing with several aspects of this study were cited, but none that were a duplicate of this study.
Summary
This study attempted to determine the impact of computer-assisted learning (CAL) integrated with classroom laboratory instruction on students’ academic achievement and mastery of science process skills?    The students involved in the study were from five 10th-grade Israeli classes.  The content studied was the growth curve of microorganisms.  The experimental group students had the same discussion and laboratory experiences as the control group except that they used the computer-assisted learning software, The Growth Curve of Micro-organisms.  On the posttest the mean posttest scores measuring student’s academic achievement on the growth curve of microorganisms showed that the academic achievement of the experimental students    was significantly greater than that of the control group.  Students’ posttest mean scores on the science process skills indicated that students in the experimental group achieved significantly higher scores on three out of nine skills: graph communication, interpreting data and controlling variables.  On the others there was no significant difference.  The primary strength of this study is that it shows computer-assisted learning can be effective with biology students.  The primary weakness is that the experimental learning tools, as well as some of the instruments for collecting student data, were developed by the authors of the study.
Ratings (scale: 1–5)
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