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Abstract:

The goal of the current research is to identify the teaching of
mathematics according to visual thinking networks and its impact on the
scientific achievement of fifth grade students and the development of

their cognitive integration.

To achieve the goal of the research, the researcher adopted the
experimental research method and the researcher developed two null
hypotheses, and for the purpose of verifying them, a sample of fifth-grade
science students at Al-Resala Preparatory School for Boys in the city of
Mosul for the academic year (2023-2024) was selected intentionally from
the research community, and the total number of its members was (72)
students (37) students for the experimental group and (35) students for
the control group. The experimental group studied according to visual
thinking networks, while the control group studied the same topics in the
usual way. Then the researcher conducted the process of equivalence
between the two groups in a number of variables, namely (age). Time
period in months, general average for the fourth academic grade,
academic achievement in mathematics for the fourth academic grade, 1Q
score, pre-cognitive integration scale), the research required the
preparation of two tools, the first of which is an achievement test, which
in its final form consists of (12) test items, and the validity has been
confirmed. And the reliability of the test, as the reliability coefficient
reached (0.815), and the discrimination coefficient extracted the test
items and they were all within the acceptable range. As for the second
tool, it is the cognitive integration scale that was also prepared by the
researcher. The scale consists of (30) items, and the answer to it is graded
in three responses (strongly agree). / Agree / Disagree), and the validity

of the scale was confirmed, and the stability of the cognitive integration



scale was calculated by re-application two weeks after the first
application, and the Pearson correlation coefficient between the two
applications was calculated and its value was (0.80), and it is considered a
high correlation coefficient, which means that the test has stability. Good.
The discriminatory power of the scale items was extracted and they were
all within the acceptable range. No item was deleted, and the scale

remained in its final form consisting of (30) items.

The experiment was implemented starting from the first semester of
the academic year (2023/2024), and after establishing parity between the
experimental and control groups, the researcher applied a measure of
motivation to learn beforehand before starting to implement the
experiment on Sunday (10/15/2023), then the researcher taught
mathematics. For the experimental and control groups starting on
Tuesday (10/17/2023) and the experiment continued until Tuesday
(1/2/2024), if the implementation of the experiment took (10) weeks, then
the (achievement test) was applied post-hoc for the experimental and
control research groups on the day Thursday (1/4/2024) and the cognitive
integration scale was also applied post-hoc on Sunday (1/7/2024).

The data was collected and statistically analyzed using statistical
methods such as the t-test for two independent and correlated samples,
and finding the effect size of the independent variable on the dependent
and other equations to extract the difficulty coefficient, reliability,
discrimination coefficient, and discriminatory power. The results were as

follows:

1. There is statistically significant difference at the significance level
(0.05) between the average scores of the fifth grade science students in
the experimental group and the scores of the control group students in

mathematics achievement.



2. There is statistically significant difference at the significance level
(0.05) between the average scores of the fifth grade science students in
the experimental group and the scores of the control group students in
developing cognitive integration.

In light of the research results, the researcher came up with a number
of conclusions, including the contribution of visual thinking networks in
increasing students’ achievement in mathematics and the possibility of
developing cognitive integration among middle school students in

mathematics by teaching it using visual thinking networks.

The researcher recommended including the subject of curricula and
teaching methods for the subject of visual thinking strategies and
networks in a group of educational colleges, and including the curricula
of teaching methods courses in continuing education centers in
universities and preparation and training centers in education directorates

for the subject of visual thinking networks.
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