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Abstract:

Objective: This study aimed to investigate the effectiveness of concept mapping instruction on creativity, self-
regulated learning, and self-actualization among upper elementary school students in Mashhad.

Methods and Materials: This research employed a quasi-experimental pretest—posttest design with a control group.
The statistical population consisted of upper elementary school students in Mashhad. Forty students were selected
through purposive sampling and randomly assigned to an experimental group (n = 20) and a control group (n = 20).
The experimental group received concept mapping instruction during fifteen 45-minute sessions, whereas the control
group was taught using traditional methods. Data were collected using the Pintrich and De Groot Self-Regulated
Learning Questionnaire, the Torrance Creativity Test, and the Schen and Moran Self-Actualization Questionnaire.
Data analysis was performed using analysis of covariance (ANCOVA) in SPSS version 23.

Findings: ANCOVA results demonstrated significant differences between the experimental and control groups in
all dimensions of creativity, including elaboration, fluency, flexibility, and originality (p < .001). Significant
improvements were also observed in self-regulated learning dimensions, namely cognitive, metacognitive, and
motivational components (p < .001). Furthermore, concept mapping instruction significantly enhanced self-
actualization and its dimensions, including academic emphasis, trust, and sense of identity. The large effect sizes
and high statistical power confirmed the substantial effectiveness of the intervention.

Conclusion: The findings indicate that concept mapping instruction is an effective educational strategy for
enhancing creativity, fostering self-regulated learning, and promoting self-actualization among elementary school
students. Therefore, its integration into classroom teaching practices may contribute to students’ cognitive,
motivational, and personal development.

Keywords: Concept Mapping Instruction, Creativity, Self-Regulated Learning, Self-Actualization, Elementary
School Students.
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Extended Abstract

Introduction

Contemporary educational systems are increasingly
expected to cultivate learners who are not only
knowledgeable but also creative, self-directed, and capable
of realizing their personal potential. Rapid technological
developments, the expansion of information networks, and
the growing complexity of social and educational
environments have highlighted the limitations of traditional
teacher-centered instructional approaches. As a result,
educational researchers and practitioners have sought
innovative teaching methods that actively engage learners in
constructing knowledge and developing higher-order
thinking skills. Within this context, concept mapping has
emerged as one of the most influential instructional
strategies grounded in constructivist learning theory and
Ausubel’s theory of meaningful learning. Concept maps
provide graphical representations of concepts and their
interrelationships, enabling learners to organize information,
integrate new knowledge with prior understanding, and
construct coherent cognitive structures (Colosimo &
Fitzgibbons, 2012; Sarwar et al., 2024). Recent evidence
suggests that concept mapping facilitates deep learning,
conceptual understanding, and academic achievement across
a variety of educational settings and disciplines (Veidiana &
Pertiwi, 2024; Wang et al., 2025).

Creativity is one of the most important competencies
required for success in the twenty-first century. It involves
fluency, flexibility, originality, and elaboration in thinking
and problem solving. Educational environments that
encourage active engagement, exploration, and meaningful
connections among concepts are more likely to foster
creativity among learners. Studies have demonstrated that
concept mapping promotes creative thinking by encouraging
students to identify relationships among ideas, reorganize
information, and generate novel conceptual structures
(Cahya et al., 2024; Romero et al., 2017). Similarly, self-

regulated learning has received considerable attention as a

key determinant of academic success. Self-regulated
learners actively plan, monitor, and evaluate their learning
processes and demonstrate higher levels of motivation and
academic persistence. Concept mapping is believed to
enhance self-regulated learning because it requires learners
to organize information, monitor understanding, and
evaluate conceptual relationships independently (Karami &
Babamoradi, 2017; Na Ta & Razali, 2023). Another
important educational outcome is self-actualization, which
refers to the realization of an individual’s capabilities and
potentials. Learning experiences that provide opportunities
for autonomy, competence, and meaningful engagement can
contribute significantly to students’ self-actualization.
Previous research has reported positive effects of concept
mapping on meaningful learning, academic engagement, and
learner empowerment (Paulo de Tarso Coelho et al., 2023;
Torabi & Khosh Akhlagh, 2022). Numerous studies have
confirmed the effectiveness of concept mapping in
improving learning and retention among students in various
educational contexts (Ghanbari et al., 2010; Hassanpour &
Sheikhzadeh, 2018; Hsu et al., 2018; Kalhor & Mehran,
2017; Mesrabadi & Ostovar, 2009; Mirzaei & Ghasemi,
2013; Nair & Narayanasamy, 2017; Nouri Shirazi et al.,
2021; Piri et al., 2017; Pouragha et al., 2018; Raeisi et al.,
2018; Samiei Zafarkandi, 2014). Despite this growing body
of evidence, limited research has simultaneously examined
the influence of concept mapping instruction on creativity,
self-regulated learning, and self-actualization among
elementary school students. Therefore, the present study
investigated the effectiveness of concept mapping
instruction on these three important educational outcomes
among upper elementary school students in Mashhad.

Methods and Materials

This study employed an applied, quasi-experimental
research design using a pretest—posttest control group
format. The statistical population consisted of all upper
elementary school students in Mashhad. Using purposive

sampling, 40 students who met the inclusion criteria were
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selected and randomly assigned to either an experimental
group (n = 20) or a control group (n = 20). Inclusion criteria
included enrollment in upper elementary school and
residence in Mashhad. Students who were absent for more
than one instructional session or failed to complete the study
procedures were excluded.

Data collection was conducted using three standardized
instruments. Creativity was assessed using the Torrance
Creativity Test, which measures fluency, flexibility,
originality, and elaboration. Self-requlated learning was
evaluated using the Pintrich and De Groot Self-Regulated
Learning Questionnaire, assessing cognitive, metacognitive,
and motivational dimensions. Self-actualization was
measured using the Schen and Moran Self-Actualization
Questionnaire, which evaluates academic emphasis, trust in
teachers, and school identity.

The intervention consisted of fifteen 45-minute
instructional sessions delivered by the classroom teacher.
Educational content was derived from the seventh chapter of
the fifth-grade science curriculum focused on animals. In the
experimental group, concept mapping instruction was
implemented throughout the learning process. Students were
introduced to concept maps as advance organizers, used
them during content presentation, and employed them to
summarize and review learned materials. Instruction
involved identifying key concepts, organizing them
hierarchically, establishing meaningful relationships among
concepts, constructing visual concept networks, and
evaluating the resulting maps. The control group received
instruction using conventional teaching methods covering
the same educational content. Data were analyzed using
descriptive statistics and analysis of covariance (ANCOVA)
through SPSS version 23.

Findings

Descriptive statistics indicated that the experimental and
control groups demonstrated relatively similar scores across
all study variables during the pretest phase. However,
substantial differences emerged following the intervention.

The adjusted posttest mean score for creativity in the

experimental group was 145.80 compared with 118.79 in the
control group. Similarly, the adjusted mean score for self-
regulated learning reached 160.90 in the experimental group
compared with 128.19 in the control group. For self-
actualization, the adjusted posttest mean was 111.87 in the
experimental group and 91.64 in the control group.

Before testing the hypotheses, assumptions of ANCOVA
were examined. Kolmogorov—Smirnov tests indicated that
all variables were normally distributed. Levene’s test results
confirmed homogeneity of variances, and tests of
homogeneity of regression slopes showed no significant
interaction between group membership and pretest scores.
Therefore, all assumptions required for covariance analysis
were satisfied.

The results of ANCOVA revealed statistically significant
differences between the experimental and control groups in
all dimensions of creativity. Significant group effects were
observed for elaboration (F = 33.18, p = .001, 12 = .64),
fluency (F =45.39, p=.002, 0> =.71), flexibility (F = 42.71,
p =.002, n* = .62), and originality (F = 29.86, p=.003,n? =
.58). These findings indicate that concept mapping
instruction significantly enhanced students’ creativity.

Regarding self-regulated learning, significant group
differences were identified in cognitive (F = 36.44, p = .003,
1% =.69), metacognitive (F =45.16, p = .001, n* = .57), and
motivational (F = 64.17, p = .002, n? = .67) dimensions.
mapping
demonstrated substantially higher levels of self-regulated

Students  receiving  concept instruction
learning compared with those receiving traditional
instruction.

Analysis of self-actualization outcomes also revealed
significant effects of the intervention. Group differences
were observed for academic emphasis (F = 42.54, p = .001,
n? = .66), trust (F = 57.29, p = .001, n? = .62), and school
identity (F =65.31, p=.001, n?=.69). The large effect sizes
and high statistical power values across all analyses
indicated that the intervention had a strong and reliable

impact on students’ self-actualization.
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Discussion and Conclusion

The findings of the present study demonstrated that
concept mapping instruction significantly improved
creativity, self-regulated learning, and self-actualization
among upper elementary school students. These findings
suggest that concept mapping is more than a visual
instructional aid; it is a powerful cognitive tool that promotes
meaningful learning and active knowledge construction. By
encouraging learners to identify conceptual relationships,
classify information, and construct coherent knowledge
structures, concept mapping creates opportunities for deeper
cognitive engagement and higher-order thinking.

The significant improvement in creativity can be
explained by the nature of concept mapping, which requires
learners to analyze, synthesize, reorganize, and visually
represent knowledge. Such activities stimulate divergent
thinking, enhance cognitive flexibility, and encourage
students to generate novel associations among concepts. As
students actively construct conceptual networks, they
become more capable of exploring alternative perspectives
and producing original ideas.

The positive effects observed on self-regulated learning
highlight the role of concept mapping in supporting
metacognitive development. Creating and revising concept
maps requires students to plan learning activities, monitor
comprehension, identify conceptual gaps, and evaluate their
understanding. These processes strengthen learners’ ability
to regulate their own learning and foster greater
independence in academic tasks. The visual structure of

concept maps also provides learners with a clear

representation of knowledge organization, facilitating
strategic learning behaviors and self-monitoring.

The enhancement of self-actualization observed in this
study may be attributed to the active and meaningful
learning experiences generated through concept mapping.
Students who successfully organize information, understand
complex conceptual relationships, and participate actively in
learning activities are more likely to experience feelings of
competence, autonomy, and achievement. These
experiences contribute to positive self-perceptions, stronger
academic identity, and greater confidence in personal
capabilities. As a result, concept mapping may support not
only cognitive development but also broader aspects of
personal growth and psychological well-being.

Overall, the findings indicate that concept mapping
instruction constitutes an effective educational strategy for
promoting multiple dimensions of student development. By
integrating conceptual organization, active participation,
reflective thinking, and meaningful learning, this
instructional approach contributes simultaneously to
cognitive, motivational, and personal outcomes. The results
support the incorporation of concept mapping into
elementary school curricula and classroom practices as a
means of fostering creative thinking, independent learning,
and self-development among students. Such educational
practices may help prepare learners to meet the intellectual
and personal challenges of contemporary society while
supporting their long-term academic and developmental

success.
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