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The Effectiveness of the Placement Strategy in Developing Systems
Thinking Among High-Achieving First-Year Intermediate Students in
Biology

Dr. Khitam Adnan Abdul-Sada Al-Karawi
Abstract

This research aims to identify the effectiveness of the placement strategy in
developing systems thinking among first-year intermediate students in biology.
The researcher formulated the following null hypothesis: There is no statistically
significant difference at the (0.05) level between the mean scores of the
experimental group of students who studied using the placement strategy and the
mean scores of the control group of students who studied using the traditional
method in systems thinking. To achieve this, a three-month experiment was
conducted. The researcher selected the Al-Mutafawwiqat Secondary School in
Afak to represent the research sample. The 66 female students were randomly
assigned to two groups of 33 students each. Both groups were matched for the
variables of chronological age, intelligence, and prior academic achievement. The
researcher adopted a quasi-experimental design for both groups, controlling for
extraneous variables. The experiment was conducted during the second semester
of the 2024-2025 academic year. A systemic thinking test consisting of 32
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multiple-choice items was developed. The instrument's validity was verified by
presenting it to a panel of experts. Its face validity was established, and it was
administered to two pilot groups. One group was tasked with assessing the clarity
of the items, instructions, and response time. The second group was tasked with
determining the psychometric properties of the test (statistical analysis,
discriminatory power, construct validity, difficulty index, effectiveness of
incorrect alternatives, and reliability). After the experiment concluded, the results
were statistically analyzed using a t-test. For two independent samples, the results
showed a statistically significant difference in favor of the experimental group in
systems thinking among first-year middle school students.

Keywords: Replacement, Systems thinking
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