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Background: Concept mapping can be taken as a tool that identifies the learner's understanding of
the subject. Therefore, attention to the importance and application of concept maps for the
development of creative thinking and information preservation in the educational system is an
inevitable necessity.

Aims: The aim of the current research was to the effectiveness of teaching with conceptual maps in
developing creative thinking skills and retaining information in the physical geography of fifth-grade
literature students.

Methods: The present study was a quasi-experimental study with a pre-test-post-test design with a
control group. The statistical population of the study was 801 fifth-grade students of literature in
Urmia. Sixty students were selected by cluster random sampling method and randomly assigned to
two groups of 30 (control group 30 and experimental group 30 students). Data collection was based
on a creative thinking questionnaire by Welch & Mc Dowall (2002) and information retention by
Mohammadi Bahmani (2014). The face and content validity of the questionnaire was approved by
professors and experts in management and educational sciences and was confirmed through factor
analysis. The reliability of the questionnaire was 0.89 for creative thinking and 0.84 for information
retention based on Cronbach's alpha coefficient. The analysis of the information obtained from the
tests was done through SPSS. 22 software in two descriptive sections including (Mean and standard
deviation) and inferential (analysis of covariance).

Results: The research results showed the effect of concept map training on the development of
creative thinking skills (expansion, innovation, fluidity, and flexibility) and the retention of positive
and meaningful information, it was also found that the effect of mind map training on creative
thinking is greater than retention It was information.

Conclusion: The results showed that the use of concept mapping training is effective in the
development of creative thinking skills and information retention in the physical geography of
students. Therefore, this educational method can be used to improve the teaching and learning of
students along with other teaching methods.
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Introduction

Today's complex life is renewing every moment, and
creativity and innovation are the necessity of
continuing active living. Mankind needs innovation
and innovation to create vitality and dynamism to
satisfy their diverse motivation. Human society needs
transformation and innovation to survive and escape
death and stasis. Today, the slogan "Destruction is
waiting for you unless you are creative and
innovative" before the managers of all organizations,
but the responsibility of educational organizations,
especially education, which is responsible for
educating children and future builders of society,
takes another step (Rezvani-dehaghani et al, 2023).
One of the issues that has long occupied the minds of
thinkers, psychologists, and scientists in the
humanities is how to grow and nurture creative
thinking in students and adolescents. In principle, one
of the indicators of scientific growth and promotion
in any country is the flourishing and manifestation of
creativity and initiative as the infrastructure of that
society (Rajabpour and Soheili Nik, 2022). Therefore,
educational organizations are responsible for
providing the grounds for growth and nurturing
creativity and the correct and directed use of talents
and abilities of individuals, which is itself the basis
for cultural, economic, and social development in
society (Hassankhouei et al, 2022).

Creative thinking (CT) is a way of seeing problems or
situations from a new perspective and suggesting
indirect solutions that may seem uncomfortable at
first. CT is stimulated both by an unstructured process
like an idea meeting and by an organized process like
lateral thinking (Yang et al, 2022). Creative thinking
is logical thinking that focuses on what creative
decisions a person makes and what to do ingeniously
(Zygmont, & Schaefer, 2006).

In contrast, the development of education and
improvement of the learning process is an issue that
has attracted the attention and interest of scholars and
informed and responsible people from the distant
past. The process of memorizing and preserving
information due to the special features is a process
with different aspects and elements that have
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reciprocal actions and each affects the other and is
influenced by the other (Hassankhouei et al, 2022).
Studies show that teaching with concept maps can be
effective in creative thinking and information
retention in students (Ageberg et al, 2019; Kim, 2020;
Daley et al, 2016). According to Ausubel’s theory, the
most important factor in learning is previous learning
(Ausubel, 1978; Bryce, & Blown, 2023). In non-
meaningful learning, information is only stored in
memory without relation to cognitive structure.
Promoting meaningful learning is one of the basic
goals of education, which educational experts
consider as an important factor in promoting creative
thinking, critical thinking, and problem-solving
ability in learners. These issues have led experts to
propose different educational methods such as
concept map methods to promote meaningful
learning. Constructivism theory is an important
theoretical framework that plays an important role in
shaping and guiding new educational revisions and
activities. Therefore, in constructivist learning
environments, students are allowed to discuss and
discuss each other's beliefs, beliefs, and generally
comment on them, thus increasing their cognitive and
metacognitive abilities (Voon et al, 2020).

Method

This research is applied in terms of purpose and from
the viewpoint of data collection methods is the quasi-
experimental design of two groups pretest-posttest
with the control group. The statistical population of
this study is 801 fifth-grade students of literature in
Urmia. The sample consisted of 60 fifth-grade
students in Urmia who were selected by cluster
random sampling method.

Results
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Table 1. Descriptive Indicators of Research Variables

Variables Situation Groups M SD Skewness Kurtosis
Pre-test Experimental 1.80 0.18 -0.06 -0.81

Creative thinking Control 2.04 0.22 0.32 -0.55
Post-test Experimental 3.60 0.26 -0.19 -0.13

Control 1.94 0.21 0.17 0.27

Experimental 2.39 0.35 0.69 1.13

. Pre-test Control 208  0.46 0.37 0.04
Post-test Experimental 3.39 0.52 -1.01 1.50

Control 1.85 0.30 0.28 -0.22

Pre-test Experimental 1.70 0.52 0.79 0.13

Expansion Control 1.89 0.35 0.31 0.32
Post-test Experimental 3.55 0.35 -0.45 -0.71

Control 161 0.29 0.31 0.19

Experimental 1.63 0.54 0.41 -0.51

Innovation Pre-test Control 193 030 -0.24 051
Post-test Experimental 3.66 0.49 -0.97 0.39

Control 2.13 0.41 0.54 0.02

Pre-test Experimental 1.48 0.51 1.32 1.74

Flexibility Coptrol 213 038 -0.13 -0.86
Post-test Experimental 3.78 0.30 -0.55 -0.22

Control 2.18 0.42 0.34 -0.23

e Bomen L o ok o

. . . ontro . . -0. -1.
Meaningful information . Experimental 326 031 047 032
Control 1.96 0.46 0.13 0.008

As seen in Table 1, the mean (and standard deviation)
scores of the experimental group's creative thinking
in pre-test were 1.80 (and 0.18) and the scores of
creative thinking in the control group in pre-test were
2.04 (and 0.22). The posttest scores of experimental
groups in creative thinking were 3.60 (and 0.26) and
control group posttest in creative thinking was 1.94
(and 0.21). Also, the mean (and standard deviation)

scores of data retention in the experimental group in
pre-test were 1.70 (and 0.37) and the scores of data
retention in the control group in pre-test were 1.86
(and 0.28). Finally, the post-test scores of the
experimental group in data retention were 3.26 (and
0.31) and the post-test scores of the control group
were 1.96 (and 0.46).

Table 2. The results of covariance analysis of two experimental and control groups in the components of creative thinking and information

retention
Variables SS df MS F P Eta Square LFe Ve TePst
Creative thinking 0.05 1 0.05 0.96 0.33 0.01 128 026
Group 25.55 1 25,55  487.44  0.001 0.89 ’ ’
Fluidity 0.01 1 0.01 0.09/0 0.75 0.002 334 007
Group 30.19 1 30.19 160.28 0.001 0.73 ' ’
Expansion 0.08 1 0.08 0.74 0.39 0.01 185 017
Group 53.13 1 53.13  495.06 0.001 0.89 ' ‘
Innovation 0.02 1 0.02 0.10 0.74 0.002 046  0.49
Group 30.91 1 3091 14463 0.001 0.071 ’ ’
Flexibility 0.009 1  0.009 0.06 0.80 0.001 147 022
Group 21.91 1 2191  456.89  0.001 0.73 ’ ’
Meaningful information 0.06 1 0.06 0.37 0.54 0.007 292 0.09
Group 24.53 1 2453  152.02  0.001 0.72 ) '

As seen in Table 2, the value of One-variable
Analysis of Covariance in post-test stage for creative
thinking (P=0.00>1, = 487.44) and data retention
(F= 152.02 and P> 0.001) is significant. These

findings show that in general, there is a significant
difference in dependent variables (creative thinking
and information retention) between experimental and
control groups. In addition, according to the Eta
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square index, it can be concluded that experimental
intervention explained 89% of the variance of the
increase in creative thinking scores and 72% of the
variance of the increase in data retention scores.

Conclusion

This study aimed to investigate the effectiveness of
teaching with conceptual maps in developing creative
thinking skills and retaining information in the
physical geography of fifth grade literature students.
The results of univariate analysis of covariance
showed that education with concept mapping is
effective on creative thinking and its components
(expansion, initiative, fluidity, and flexibility) of
students.

In the explanation of the results, it can be stated that
the method of teaching with a concept map helps to
construct the lesson in the student's mind and
describes the way of communication between
different parts of a subject together in the form of a
structure or schema for the student. Concept mapping
helps the learner to store, categorize, and memorize
concepts, and connect different lessons. This tool is
especially useful in more complex issues that several
sessions are required to teach and can play a
significant role in solving complex problems and
algorithmic problems with different levels of
difficulty to develop creative thinking, in this regard,
in the fluid dimension, it can be seen that students
have a wide and varied number of answers to a
problem, in simpler terms, in this dimension Students
offer more ideas and more fluid thinking than a
complex situation (Rocliffe et al, 2023).

Also, the results of univariate analysis of covariance
showed that teaching with concept mapping is
effective and meaningful in students' information
retention. In explaining these findings, it can be stated
that because the level of understanding of the
cognitive field requires that students be able to
understand concepts and articulate the relationships
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between them, and because concept maps can be used
as a powerful learning strategy that represents or
draws relationships between content elements and the
relationship between new and old knowledge, they
can play an effective role in preserving information in
students. Students need to understand the
relationships between materials and be able to apply
their previous learning in real situations, and this
requires that students be able to establish a
relationship between their previous and current
contents and learn hierarchically and this is
meaningful learning (Zandvakili et al, 2019).
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