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Abstract

The current research aims to investigate the impact of using Kagan structures
on the academic achievement of fifth-grade students in scientific chemistry
and the development of their productive thinking. To achieve this objective,
two null hypotheses were formulated: the first related to the academic
achievement in chemistry, and the second related to the productive thinking of
fifth-grade scientific students. The researcher adopted an experimental design
for two equivalent groups in variables (age in months, intelligence, previous
chemistry grades, productive thinking, and parental education). The research
community consisted of fifth-grade scientific students in daytime secondary
and preparatory schools for boys in Ninawa Governorate, specifically in the
city center, for the academic year (2023-2024), including 39 schools.

The sample included 65 students from Al-Ridwani Boys' Preparatory School,
divided into two groups: an experimental group (32 students) taught using
Kagan structures, and a control group (33 students) taught conventionally. To
achieve the research goal and hypotheses, two instruments were prepared: a
chemistry achievement test comprising 26 multiple-choice items and a
productive thinking test consisting of 18 items, including 9 multiple-choice
questions and 9 essays covering critical and creative thinking domains with
skills such as inference, predicting assumptions, interpretation, fluency,
flexibility, and originality. The researcher ensured the reliability and validity
of the instruments.

The experiment began in the first semester of the academic year (2023-2024).
A pre-test for productive thinking was conducted on October 8, 2023, and the
experiment started on October 10, 2023, continuing for a full semester. The
post-test for productive thinking was administered on January 7, 2024,
followed by the chemistry achievement test on January 10, 2024. Statistical
analysis using SPSS for independent samples t-tests revealed the following
results:

There is a statistically significant difference at the 0.05 level in the chemistry
achievement test scores between the two groups, in favor of the experimental
group.

There is a statistically significant difference at the 0.05 level in productive
thinking scores between the two groups, in favor of the experimental group.
The study concluded with several recommendations, including emphasizing
the adoption of modern strategies and models by chemistry teachers,
especially Kagan structures, to elevate students' academic levels.

Additionally, teachers are encouraged to focus on developing productive
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thinking and transferring it from the classroom to practical life. The study also
suggests incorporating questions and educational activities in chemistry
curricula that foster productive thinking and aid students in developing their
thinking skills.
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