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Abstract

The aim of the research is to identify the effectiveness of the (CASE) model
reinforced with schematic organizers in enabling second—grade intermediate
students to acquire biological concepts and develop their visual thinking. The
sample consisted of (134) male and female students from the second
intermediate grade who continued their studies in the intermediate and secondary
schools for displaced persons returning to the Directorate of Education in Duhok
Governorate for the academic year (2024/2025). The sample was intentionally
selected from Haval Secondary School for Boys and Dijla Secondary School for
Girls. The researcher randomly selected two sections from each school and
distributed them, using the same method, into the experimental and control
groups for both genders. Thus, the sample was distributed into four groups based
on the 2 x 2 factorial experimental design: two experimental groups (males and
females) studying the specified subject according to the (CASE) model enhanced
with schematic organizers, and two control groups (males and females) studying

the same subject using the traditional method.

The researcher ensured the equivalence of the four groups in several variables
(age in months, first-grade biology score, previous year’s general average, 1Q
score, pre—visual thinking score, and parents' educational level). To achieve the
research objective and test its hypotheses, the researcher prepared two tools.
The first was a conceptual test in its final form consisting of (30) objective items
of two types: the first was matching to measure the concept definition component,
and the second was multiple-choice (three options) to measure the example and
application components of the test. The second tool was a visual thinking test
consisting of (20) objective items with four options, equally distributed over the

five visual thinking skills: (visual discrimination, information analysis, information
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interpretation, ambiguity perception and interpretation, and inference from
meaning). The researcher verified the validity and psychometric properties of both
tools, with reliability coefficients of (0.82) for the concept test and (0.78) for the
visual thinking test, using the Kuder-Richardson-20 and Cronbach’s Alpha

formulas.

After preparing the research groups and a set of lesson plans for the
experimental and control groups, and after verifying both internal and external
validity, the researcher began the experiment on Sunday, (October 7, 2024), by
assigning the subject teachers in both schools. Upon completion of the
experiment on Tuesday (December 24, 2024), the researcher administered the
two research tools on Tuesday and Wednesday, January 7 and &, 2025. After
collecting and statistically analyzing the data using two—way ANOVA, the results

indicated:

1. There is a statistically significant difference at the (0.05) level between the
means of biological concept acquisition among the four research groups,
depending on the method variable, in favor of the experimental groups.

2. There is no statistically significant difference at the (0.05) level between the
means of biological concept acquisition among the four research groups
based on the gender variable; the same result applies to the interaction
between the two variables (method and gender).

3. There are statistically significant differences at the (0.05) level between the
means of visual thinking development among the four research groups
depending on the method variable, in favor of the experimental groups; the
same result applies to the gender variable, in favor of males.

4. There is no statistically significant difference at the (0.05) level between the

means of visual thinking development among the four research groups
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depending on the interaction between the two variables (method and

gender).

In light of the results, the researcher concluded several findings, including the
possibility of applying the (CASE) model reinforced with schematic organizers in
teaching biology to help second—grade intermediate students acquire biological
concepts and develop their visual thinking skills. The researcher also presented
several recommendations to relevant development bodies, including holding
training courses for biology teachers on modern teaching models and
approaches. Finally, the researcher suggested several titles for future studies

related to the research variables in different educational contexts and subjects.
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