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Abstract

The aim of this study was to investigate the effect of integrated math training with movement games
on the progress of mathematics learning and Cognitive function in students. The research method
was quasi-experimental with a pre-test-post-test design and a one-month follow-up period and its
statistical population consisted of all fifth grade girl students in Isfahan in the academic year 2019~
2020 that 60 people were selected by Convenience sampling method and Based on pre-test scores
(performance) were divided into two groups of 30 experimental and control. The intervention
phase lasted in seven sessions in which the participants of the experimental group were trained in
mathematics by the physical education teacher and the math teacher in the school yard in the form of
games and sports, while the participants in the control group were taught mathematics in the traditional
way. Classes received by the teacher. To collect data, Mathematical Academic Achievement Test
and Toulouse-Pieron Attention Test were used. Data were analyzed by repeated measures analysis
of variance. The results showed that mathematics education through movement games on increasing
the scores of mathematics lessons and cognitive function of speed and accuracy; and has a significant
effect on reducing wrong attention. Other results showed an improvement in math lesson scores and
cognitive functions of accuracy, speed and wrong attention in the experimental group compared to the
control group. The results of the present study show that movement games as an integrated lesson are
effective in improving the learning of mathematics.
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Extended Abstract

Background and purpose

One of'the first goals of education is the development of various dimensions of personality
in different aspects (1). One of the best new teaching approaches is the method of
integrating curricula. The concept of integration in the curriculum is to connect and
integrate the content and processes of the curriculum in order to achieve the goal of
integrating learners ‘learning experiences. Finally, integrating new teaching methods
into different courses to integrate learners’ experiences. Leads. However, integrated
approaches based on the movement games seek to provide learners with opportunities
to become acquainted with the fundamentals of various methods and topics in a variety
of fields by providing a specific organization of education, which of course means
denying the merits and benefits of discipline systems. Is not (2). The present study seeks
to investigate the effect of combined education of movement games and mathematics on
the development of mathematics learning and cognitive function of students.

Methodology:

The research method was quasi-experimental with pre-test-post-test design and one-
month follow-up period. The statistical population consisted of all fifth grade female
students in Isfahan in the academic year 1399-1398 that 60 people were selected by
Convenience sampling. Based on pre-test scores (performance), the experimental
and control groups were divided into two groups of 30 people. The intervention phase
lasted in seven sessions in which the participants of the experimental group were taught
mathematics by the physical education teacher and the math teacher in the school yard
in the form of games and sports, while the participants of the experimental group were
taught mathematics in the traditional way by the class. Teacher received. To collect the
data, mathematical academic achievement test and Toulouse-Pieron sequence squares
were used. The fifth grade math academic achievement test is twenty questions in the
topics of math lesson of measurement, weight, volume and angle, which are prepared
from the content of the fifth grade math textbook, and to ensure the content validity of
the test, several experts (12 teachers with experience Fifth grade elementary school)
applied their final opinion and the relative content validity coefficient and its content
validity index were obtained. The comet squares test was developed by the famous
French psychologist Henri Pieron and revised by Toulouse-Pieron (1986). This test
measures focused attention, reaction speed, and accuracy in performing simple tasks (3).
The reliability of the test in the present study was 0.73 by the test-retest method. In order
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to analyze the data, descriptive statistics (mean and standard deviation) and inferential
statistics (analysis of variance (2 groups) with repeated measures (three measurement
steps (pre-test, post-test and follow-up)) on the measurement step factor)) were used.
Data analysis using statistical software SPSS Version 22 was done.

Results:

The results of Shapiro-Wilk test showed that the significance level of each variable in
each of the measurement steps was higher than 0.05, so the condition of normal data
distribution was observed. Box test results were obtained for the variables of learning
mathematics (P = 0.115), cognitive function of accuracy (P = 0.649), cognitive function
of'speed (P = 0.226), cognitive function of wrong attention (P = 0.375) which showed that
the covariance matrix of the data is equal. Findings related to analysis of variance test by
repeated measures of mathematical learning variables, cognitive function of accuracy,
speed and wrong attention showed that the main effect of measurement time, the main
effect of the group and the interaction of the measurement time with the group are also
significant. The results of intragroup analysis of variance test showed that mathematics
education through movement games had a significant effect on learning mathematics,
cognitive performance, accuracy, speed and wrong attention of students in the
experimental group. Also, teaching mathematics in the traditional way had a significant
effect on the mean scores of mathematics and cognitive performance of the students in the
control group, but did not have a significant effect on the mean cognitive performance,
accuracy and cognitive performance of the wrong attention of the students in the control
group. Also, the results of independent t-test showed that in the pre-test stage, there was
no significant difference between the groups in the variables of learning mathematics,
cognitive function, accuracy, cognitive function, speed and cognitive function, but in
the post-test and follow-up stages according to test statistics. There was a significant
difference between the scores of the variables in the groups of mathematics education
through movement games and mathematics education in the traditional way.

Discussion:

The combination of games, sports and math creates a positive feeling for students.
Movement plays a fundamental role in human cognitive activities. It seems that we think
mainly with our body movements. In fact, the locomotor system consists of interconnected
structures. Tactile and kinetic stimulation obtained through group games strengthens the
body image and the integration of sensory perception. Motor activities are enjoyable and
involve the whole body of the child and help him to maintain concentration. Exercise
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can increase concentration and attention and predispose a person to develop appropriate
behaviors and control inappropriate behaviors. Also, an active lifestyle and having regular
exercise activities are very effective in maintaining and increasing cognitive functions. It
seems that combined education of movement games and mathematics improves cognitive
performance and increases mathematical learning.

Keywords: Movement games, Mathematics, Integrated Approach, Traditional
Approach, Cognitive Function
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1. Insulin-like Growth Factor (IGF1)

2. Brain Derived Neurotrophic Factor (BDNF)
3. Angiogenesis

4. Neurogenesis

5. Vaynman & Gomez-Pinilla
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