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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:  The instructional strategy is concept and vee mapping.

Research Question: (1) Do concept and vee mapping heuristics, under cooperative grouping, cooperative-competitive grouping and individualistic whole class learning modes significantly improve students' achievement in ecology and genetics? (2) Do the students' ability levels and gender have significant effects on their cognitive achievement in ecology and genetics?

Description of Subjects:  The subjects were 423 boys and 385 girls enrolled in 10th grade biology (mean age 15) from six randomly selected coeducational secondary schools in Lagos State, Nigeria

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

Concept mapping is a procedure for assisting learners to recognize concepts and order information about the properties of objects, events, or processes into meaningful entities.  Vee mapping, is a visual means of representing concepts and their interrelationships.  Previous research studies of these instructional strategies have produced mixed findings.

The learning modes to which the experimental and control group students were exposed were (1) Cooperative.  Students in this grouping were assigned to five member, mixed-ability groups made up or boys and girls.  They worked together as a group, made group decisions, completed their assignments together, and sought assistance primarily from each other; (2) Cooperative-completive.  Students in this grouping were assigned to five-member, mixed ability groups composed of boys and girls.  They worked cooperatively, but each group had to compete with the others for the first position.  There was, therefore, intra-group cooperation as well as inter-group competition; (3) Individualistic Whole Class.  Students in this grouping were of mixed-ability. They were made up of boys and girls and were instructed to work independently and avoid interaction with each other.  They sought help only from their teacher and worked at his/her own pace and tried to excel over the other students in the class.

3.
Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.)

There were nine experimental and nine control groups.  In both treatment groups, students were randomly assigned to different five-member heterogeneous ability groups.  

Experimental groups were (1) concept and vee mapping groups that worked under cooperative conditions; (2) concept and vee mappings groups working under cooperative-competitive conditions; (3) concept and vee mappings groups working under individualistic whole class conditions.  The controls were (1) lecture method groups working under cooperative conditions; (2) lecture method groups working under cooperative-competitive conditions; and (3) lecture method groups working under individualistic whole class conditions.

Students were taught by 18 specially trained teachers who taught six prepared lessons on ecology and six on genetics for a total of six weeks. 

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 pretest, consisting of a 40-item multiple choice Biology Achievement Test was administered to the subjects. Results of this test and a previous term's biology examination were used to categorize the subjects into three ability levels, high, average and low.  An Ecology Achievement Test and a Genetics Achievement Test, each composed of 40 multiple-choice questions was used as a pretest and posttest.  Observational data, focusing on teacher and pupil behavior, was also recorded by outside observers.

Results included in tables were means, standard deviations, effect sizes, covariance data, SS, dF, MS and F, etc.  Effect sizes for all possible treatment combinations including both ecology and genetics (example: lecture method under cooperative condition) produced effect sizes ranging from .59 to .93 

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

The results showed that the experimental groups taught with concept and vee mapping under the three learning modes (1) concept mapping under cooperative conditions; (2) concept mapping and vee mapping under cooperative-competitive conditions and (3) concept and vee mapping under individualistic whole conditions, all produced effect sizes that were significant. The magnitude of the effect sizes of both concept and vee mapping strategies suggest that they are potent techniques teachers can employ to enhance student learning.

The largest effect size in both genetics and ecology was the comparison of classroom use of the lecture method and individualistic whole group instruction compared to concept mapping and vee mapping accompanied with individualistic whole group instruction.

All groups of subjects, low, medium and high achieved significantly better in both genetics and ecology when using concept and vee mapping.  

The data shows that the post-test means scores of boys were consistently slightly higher than those of girls in all groups but there were no statistically significant gender differences in achievement. 

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: 
   X
  If yes, briefly describe.

Attempts to assure that all results would be carefully controlled included such things as using a 14 member validation team of experienced biology teacher and university professors to select appropriate test items for the Biology Achievement Test, piloting the test, determining the reliability coefficient and coefficient of stability of the test. The genetics and ecology tests were also reviewed by a validation team and checked for comprehension level.  Careful staff development and selection was done to eliminate potential teaching and staff differences as much as possible. 

7.
Were gains in student achievement reported?  

No:  


Yes: 
   X
  If yes, briefly describe.

Gains on the post test compared to the pretest were reported for each treatment and for both genetics and ecology.

If student achievement gains were reported, were they sustained over time? No later post test was given

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.

Several previous studies were described including two by one of the investigators.  This study included a considerable larger sampling and disaggregated gender differences. 

Summary
The study, Effects of Concept and Vee Mapping under Three Learning Modes on Students' Cognitive Achievement in Ecology and Genetics, addressed two research questions: (1) Do concept and vee mapping heuristics, under cooperative grouping, cooperative-competitive grouping and individualistic whole class learning modes significantly improve students' achievement in ecology and genetics? (2) Do the students' ability levels and gender have significant effects on their cognitive achievement in ecology and genetics?

Eight hundred and eighteen 10th grade students from six randomly selected coeducational secondary schools in Lagos State, Nigeria were involved in the carefully planned research study.

Experimental and control groups were given pre and post tests to determine achievement scores on a genetics and ecology tests.  Statistical analysis of the results were evaluated.

There were nine experimental and nine control groups.  In both treatment groups, students were randomly assigned to different five-member heterogeneous ability groups.  

Experimental groups were (1) concept and vee mapping under cooperative conditions; (2) concept and vee mappings under cooperative-competitive conditions; (3) concept and vee mappings under individualistic whole class conditions.  Control groups were (1) lecture method under cooperative conditions; (2) lecture method under cooperative-competitive conditions; and (3) lecture method under individualistic whole class conditions.

The results showed that the experimental groups taught with concept and vee mapping under the three learning modes (1) concept mapping with cooperative learning conditions, (2) concept mapping and vee mapping under cooperative but competitive learning conditions and (3) concept and vee mapping under individualistic whole group instruction all produced learning conditions that improves students' achievement significantly over lecture methods with cooperative learning, competitive conditions or individual group instruction that lacked concept and/or vee mapping instruction. The magnitude of the improvement suggests that both concept and vee mapping are potent techniques teachers can employ to enhance student learning.

All groups of subjects, low, medium and high achievers did significantly better in both genetics and ecology when using concept and vee mapping.  

The data also showed that the post-test mean scores of boys were consistently slightly higher than those of girls in all groups.  However there were no statistically significant gender differences in achievement.

Although this study was specific to genetics and ecology one would assume that similar results would occur when concept and vee mapping are used with other topics studied in the classroom.  It should be noted that, prior to the study, teachers in the experimental group were provided significant staff development on the use of concept and vee mapping in the classroom.

Ratings (scale: 1–5)

Overall Rating:  5
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