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Abstract

The present study aims to identify the effect of teaching mathematics
according to the Fragmented Knowledge Integration Strategy on the
academic achievement of first-grade intermediate students and the
development of their relational thinking. To achieve this objective, the
researcher formulated the following two null hypotheses: the first pertains to
achievement in mathematics, and the second concerns the development of
relational thinking among first-grade intermediate students.

The research population was defined as all first-grade intermediate students
in the morning intermediate and secondary schools for boys in Nineveh
Governorate for the academic year (2024-2025), totaling (40,278) students
distributed across (257) intermediate and secondary schools. The researcher
purposively selected Al-Shorouq Secondary School for Boys to serve as the
field for conducting the research. Then, using a random method (lottery),
Section (A) was assigned as the experimental group, which was taught using
the Fragmented Knowledge Integration Strategy and consisted of ()30
students, while Section (B) was designated as the control group, which was
taught using the traditional method and included (32) students. Thus, the
total research sample comprised (62) students.

The researcher ensured the equivalence of the two groups in several
variables: age, overall average of sixth-grade primary education, student’s
grade in mathematics in sixth grade, intelligence quotient (IQ), pretest score
in relational thinking, father's educational level, and mother's educational
level. The necessary requirements for the experiment were prepared,
including identifying and analyzing the educational content. The researcher
formulated (147) behavioral objectives and prepared the teaching plans for
both groups: (20) plans for the experimental group using the Fragmented
Knowledge Integration Strategy, and (20) plans for the control group
according to the traditional method.

The researcher prepared two research instruments. The first instrument was
the achievement test, which consisted of (16) multiple-choice items in its
final form. The researcher then established the test’s validity, discrimination
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index, difficulty and ease coefficients, the effectiveness of the distractors,
and test reliability.

The second instrument was the relational thinking test, which included three
main skills: identifying ideas, finding relationships among those ideas, and
determining the intended outcomes. The test, in its final form, consisted of
(18) multiple-choice items distributed over six mathematical situations, each
containing the three skills. The researcher verified the test’s validity,
discrimination index, and reliability. The experiment began in the first
semester of the (2024-2025) academic year. The pretest for relational
thinking was administered to both the experimental and control groups on
(10/10/2024) and the teaching sessions commenced on (10/14/2024). The
experiment continued for one full semester at a rate of four lessons per week,
spanning (13) weeks, totaling (52) lessons, including official holidays and
school exams.

After completing the experiment on (12/30/2024), the posttest of relational
thinking was administered on (12/31/2024), and the achievement test was
conducted on (1/2/2025). Following data collection and statistical analysis
using the t-test for two independent samples, the results revealed the
following:

There was a statistically significant difference between the two groups in the
achievement test in favor of the experimental group, which had a higher
mean score and was taught using the Fragmented Knowledge Integration
Strategy.

There was also a statistically significant difference between the two groups
in the development of overall relational thinking, as well as in the first and
second skills, in favor of the experimental group.

However, there was no statistically significant difference between the two
groups in the development of the third skill. In light of the research findings,
the researcher drew several conclusions, including the feasibility of using the
Fragmented Knowledge Integration Strategy in teaching the prescribed
mathematics curriculum for first-grade intermediate students. The strategy



contributed to enhancing academic achievement and relational thinking
among students and also improved the teacher’s instructional skills.

The researcher offered a set of recommendations, including urging
curriculum developers to incorporate activities that involve the Fragmented
Knowledge Integration Strategy and relational thinking. As a continuation of
the current study, the researcher also proposed several suggestions for future
research.
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