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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:  Concept Mapping


Research Question:  1) Does the metacognitive strategy of concept mapping reduce anxiety and thereby enhance achievement in biology; and 2) does gender have any significant effect on students’ anxiety towards the learning of biology through the concept mapping strategy?

Description of Subjects:  A total of 51 (30 boys, 21 girls) grade level 10 students of a demonstration secondary school in Zaria, Nigeria formed the sample of the study.  The subjects ranged in age from 14 years 5 months to 18 years, 2 months with a mean of 16 years, 1 month. 

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

The experimental group became familiar with concept mapping strategy over a three-week period by lecture-discussion and practice sessions on how concept maps are constructed.  After three weeks of familiarization, both the experimental and control groups were administered the pretests in anxiety and achievement.  The pretests were followed immediately by six weeks of the treatment.  The experimental group was exposed to teaching that required each student to construct concept maps during each lesson.  The control group did not carry out concept mapping but was taught using the lecture/expository approach.  Both the experimental and the control groups were taught by the second investigator.  

The treatment consisted of teaching the students selected concepts from units on Nutrition in Green Plants and Respiration in Cells.  The subconcepts taught under nutrition consisted of anabolism, autotrophs, photosynthesis, heterotrophs, mineral nutrients, and micro/macro nutrients while those taught under respiration included cellular, aerobic, and anaerobic respiration and energy release.  After six weeks of teaching, the two groups were given both the posttests on anxiety and on biology achievement.

3. Describe the design of the study.
A pretest-posttest experiment with two classes randomly sampled (out of five) and assigned to become the two groups – experimental (22 students) and control (29) students) were employed to examine any possible treatment effect due to concept mapping heuristic.  Gender and groups were crossed in a 2 x 2 factorial design, with achievement and anxiety as dependent variables to examine the influence of gender on anxiety towards achievement in biology through the concept mapping strategy.  During the six-week treatment, each group was exposed to three treatment periods of 80 minutes per week.

4. What instruments were used to collect data and what metric(s) were used to report results?
Anxiety was measured using the version of Zuckerman’s (1960) Affect Adjective Checklist containing modifications made by Docking (1978).  The instrument consists of 21 key words embedded in a total of 60 adjectives.  Eleven words had been predetermined with positive attitudes and if underlined were scored 1 and if not underlined scored 0.  Ten words had been predetermined as negative attitudes and if underlined scored 0 and if not underlined scored 1.  The remaining 39 words were ignored in the scoring procedure.  Each subject’s anxiety score was obtained by summing the scores for the 21 key words.  The instrument has a concurrent validity with correlations of 0.62 to 0.74 with other measures of anxiety.  The K-R 20 reliability coefficient of the instrument was calculated as 0.83 for the sample used in this study.

Biology achievement was measured using a 50-item multiple-choice instrument developed from a selection of past West African Examinations’ Council assessment examination papers.  The Spearman-Brown corrected split-half reliability coefficient for the Biology Achievement Test was found to be 0.91 for the study’s sample

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

The data for the study were analyzed using the SPSS PC+ statistical software package.  T-tests carried out on the pretest data for achievement and anxiety did not gain significance.  This led to the conclusion that the experimental and control groups had equivalent entry behaviors on these measures.

A 2 x 2 analysis of variance was conducted on the posttest scores to seek out possible group and gender effects on achievement.  The Duncan Multiple Range Comparison, a post-hoc probe, revealed that the experimental group achieved significantly better than the control.  Male and female students in the experimental group achieved significantly better than their counterparts in the control group.  The anxiety level was significantly influenced by the group and gender factors.  The concept mapping strategy led to a significantly greater reduction in anxiety level.  The male subjects had a lower anxiety level than the females.  The treatment using concept mapping helped to reduce anxiety levels to a slightly greater degree in the male subjects than in the female subjects.

The results suggest that the concept mapping strategy enhanced learning in biology more effectively than traditional expository teaching and it also reduced students’ anxiety towards the learning of biology.  Secondly, significant gender differences were noticeable in the effect of concept mapping heuristic on students’ achievement and anxiety towards biology.  There was a tendency for the concept mapping strategy to significantly reduce anxiety towards biology achievement in males.

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.

On the Biology Achievement Test, the male control group scores went up from 36.00 to 37.50, whereas the male experimental group scores increased from 36.71 to 55.33.  The female control group scores increased from 36.00 to 36.33, whereas the female experimental group scores increased from 36.60 to 49.06.  These gains were significant at p< 0.001.

If student achievement gains were reported, were they sustained over time?

There was no follow-up study to determine whether these gains were sustained over time.

7. 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.

The study pointed out that previous research dealing with concept mapping and gain in achievement had shown positive affects.  However, this study at the time was unique in that it looked at anxiety associated with concept mapping.

Summary
This study sought to find out 1) whether concept mapping can reduce anxiety and enhance achievement in biology; and 2) whether concept mapping with gender have any significant effect on students’ anxiety towards the learning of biology.  Two randomly selected 10th grade level biology classes in Nigeria were selected as the control (n=29) and experimental (n=22) groups, respectively.  The treatment consisted of teaching the students selected concepts from units on Nutrition in Green Plants and Respiration in Cells.  Pretests were followed immediately by six weeks of the treatment.  The experimental group was exposed to teaching that required each student to construct concept maps during each lesson.  The control group did not carry out concept mapping but was taught using the lecture/expository approach.  During the six-week treatment, each group was exposed to three treatment periods of 80 minutes per week.  The results suggest that the concept mapping strategy enhanced learning in biology more effectively than traditional expository teaching and it also reduced students’ anxiety towards the learning of biology.  Secondly, significant gender differences were noticeable in the effect of concept mapping heuristic on students’ achievement and anxiety towards biology.  There was a tendency for the concept mapping strategy to significantly reduce anxiety towards biology achievement in males.  A unique value of this study is to show the role of anxiety in learning concepts and how it is related to metacognitive instruction.  A limitation of the study is the one-sample design and lack of replication.

Ratings (scale: 1–5)

Overall Rating:  4
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