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Abstract

The present study aimed to determine the effectiveness of a creative thinking-based
curriculum in mathematics on academic achievement and mathematical creativity
among sixth-grade elementary students. This quasi-experimental research employed
a pretest-posttest design with a control group. The statistical population consisted of
all sixth-grade students in Tabriz during the 2024-2025 academic year. From this
population, 60 students were selected via multi-stage cluster sampling and randomly
assigned to experimental and control groups (30 students each). Research
instruments included a teacher-made academic achievement test and a researcher-
developed mathematical creativity test based on the instrument by Kattou et al. Data
analysis was performed using descriptive statistics and inferential statistics
(univariate and multivariate analysis of covariance) in SPSS 25 software. Findings
revealed that the creative thinking-based mathematics curriculum significantly
enhanced academic achievement (p=0.001, 1?>=0.887) and improved all three
components of mathematical creativity: fluency (p=0.001, 1>=0.335), flexibility
(p=0.001, n?=0.566), and originality (p=0.001, n?=0.350), with all results showing
high statistical significance. Thus, utilizing creative thinking-based curricula in
mathematics can increase students' academic achievement and mathematical
creativity.
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Summary of the Creative Thinking-Based Educational Package for Sixth-Grade Elementary Mathematics
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In this session, the mathematics creativity test and academic
achievement test were administered to both the control and
experimental groups.
33l ela Sig o) sl (b, M S5 publio cuds oyl ) Y. 2 EM S pgd
A5 03l gl ialesl 09,5 lseel il 4 o (slad )l 4 5 30 bl Second
In this session, the concepts of creative mathematical Creative
thinking, its dimensions, characteristics of creative thinking in
individuals, and its applications were taught to the mathematics
experimental group of students.
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In this session, the experimental group of students engaged Symmetry
in hands-on and collaborative activities—such as exploring (Central
symmetry in nature, geometric shapes, and letters, using symmetry, Axial
transparent paper, and creating artistic works—to creatively symmetry, Line
learn about axial symmetry, central symmetry, and lines of of symmetry)
symmetry.
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Lo g Canb 0 oplite bl I e ol ygomonjg sy (Jos 30 90059y SY) Fourth
Sy R ol syt BT BB )8 sla Sy Jibos (S5 P
23 )l 8 porde Jo ook sy (b Symmetry in
- - - : nature, daily
In this session, the experimental group of students -
- - > . : o life, and art
participated in creative and practical project-based activities,
including photographing symmetrical objects in nature and
their environment, analyzing symmetry features, creating
symmetrical artworks with colored paper, and designing
math challenges around the concept of symmetry.
@B claclad &b 3l dgLo)l os)f O‘)'%Iu:‘jl" > L')g_l 3 Yo Slaise sl ygoo P o0
30 Fifth
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S sl @5‘9 SN “j sboy)ls

In this session, the students in the experimental group were
introduced to the basic concepts of coordinate axes and their
real-world applications through creative, hands-on, and
interactive activities such as watching an educational video,
participating in group games, and drawing coordinate axes
in the classroom.

2ol sl

Bly sl
Coordinate Axes
and Their Real-

World
Applications
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In this session, the experimental group of students learned xS 5
about coordinate axes and their applications in analyzing Coor d'i‘naie Axes
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group activities. AT
Applications in
Problem-
Solving and
Decision-
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In this session, students in the experimental group learned - Discovering
through collaborative and exploratory activities - the geometric and
applications of coordinate axes in drawing geometric computational
shapes, analyzing point relationships, and calculating area, relationships
all in a creative, hands-on, and interactive manner. through
coordinate axes
azs €y (g3l 5 (L) CBMS gal sl pl ¥ opilom ulpl e
5 1l islail g U8 05,5 53 008 (gjluoylusos 40 Run the posttest Eighth

In this session, the matched Mathematics Creativity Test
and Academic Achievement Test were conducted in both
the control and experimental groups.
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Descriptive statistics of research variables
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Table 3

The results of the covariance test of the difference between the two control and experimental groups in the
academic achievement variable
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Results of Multivariate Analysis of Covariance (MANCOVA) for Differences Between Control and Experimental
Groups in Mathematical Creativity Components
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Table 6
Adjusted means of the components of mathematical creativity in the post-test by group (experimental and control)
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