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Abstract

It is very important to use appropriate methods to improve students' cognitive skills; therefore, the aim of this
research was to investigate the effectiveness of a teaching method based on a concept map on students' implicit
beliefs in intelligence and problem solving. The current research was semi-experimental with a pre-test-post-test
design with a control group. The statistical population of this research was made up of all sixth grade students of
Chabahar city in the academic year of 2023-2024, From this population, 30 students were selected as the research
sample using the available sampling method and were randomly assigned to two groups: experimental (15
students) and control (15 students). After the pre-test, the teaching method based on concept maps was
implemented for the experimental group in 8 sessions of 60 minutes (once a week). All participants were evaluated
before and after the training based on the scale of implicit theories of intelligence by Abdul Fattah and Yates
(2010) and the scale of problem solving skills by Heppner and Petersen (1982). Data were analyzed using
descriptive statistics and multivariate covariance analysis in SPSS-27 software. The results of data analysis showed
that there was a significant difference between the two experimental and control groups in the post-test stage in all
the components of the implicit theories of intelligence as well as all the components of problem solving (p<0.05)
and in the post-test stage, the subjects of the experimental group benefited from the increasing theories of
intelligence, personal control, confidence in solving problems, and more tendency style compared to the control
group; Also, the subjects of the experimental group in the post-test stage had fewer theories of inherent intelligence
compared to the control group. Based on the results of the present research, the teaching method based on concept
maps has a positive effect on the implicit beliefs of intelligence and problem solving of students, and this teaching
method can be used to improve academic goals.
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Introduction

The enhancement of students’ cognitive abilities has recently gained the attention of education specialists
(Fe et al., 2022). Among these cognitive skills, problem-solving skills stand out. Problem-solving refers
to engaging in tasks for which the solutions are not clearly defined. Problem-solving skills are practical
and coping abilities that foster self-confidence and reduce learned helplessness, and they are closely related
to personal adaptability (Winkler et al., 2021). Increasing problem-solving abilities will act as a shield
against negative events. On the other hand, problem-solving ability has a positive relationship with self-
confidence and internal attributions and a negative relationship with the occurrence of problematic
behaviors (Marchant et al., 2023). In addition, in recent decades, researches have studied the concept of
implicit beliefs about intelligence. Implicit beliefs about intelligence refer to indivudauls’ knowledge and
understanding of the concept of intelligence (Padir & Vangolu, 2023). In other words, implicit beliefs
about intelligence refer to the knowledge that individuals construct in their minds about the concept of
intelligence, which gradually evolves from a rudimentary state into a coherent and differentiated set,
forming the basis for scientific theories (Ayoub et al., 2022).

Given the importance of problem-solving and students’ implicit beliefs about, employing effective
methods to enhance these variables is critically important. Among these methods, concept mapping is a
modern educational approach rooted in constructivist theory. Concept mapping provides a graphical
representation of how one concept relates to another and connects them to other concepts related to a
specific topic, allowing students to illustrate their understanding of a concept (Goetz et al., 2023). It was
assumed that concept maps enhance learning because their inherent structure highlights the relationships
between information (Krieglstein et al., 2022).

The research findings have identified concept mapping as an effective learning approach. A review
of the literature suggests that conceptual teaching methods can serve as effective interventions in academic
performance (Baig et al., 2016). Additionally, examining conceptual teaching methods in relation to
variables such as problem-solving and implicit beliefs about intelligence can contribute to the expansion
and development of previous theories and research, assisting researchers in identifying the best educational
and therapeutic practices in this field. Given the importance of the elementary school years for developing
cognitive skills among students, employing effective approaches aimed at improving these skills is
essential. Therefore, it is anticipated that utilizing effective teaching methods, such as the concept mapping
approach, would significantly enhance these variables. In light of this and the existing research gaps in this
area, the present study addresses the following question: How does the concept mapping teaching method
affect the improvement of problem-solving skills and implicit beliefs about intelligence among students?

Results

Based on the descriptive characteristics of the participants' ages, 30 subjects (fifteen in the experimental
group and fifteen in the control group) participated in the research. The mean age and standard deviation
of the participants in the experimental group were 11.68 £ 1.1, while the mean age of the participants in
the control group was 11.31 + 2.1. The results of the univariate analysis of covariance for each of the
research variables indicated that there were significant differences in all components of problem-solving
between the experimental and control groups in the post-test, after controlling for the pre-test effect
(p<0.05). Additionally, significant differences were found in all components of implicit beliefs about
intelligence between the experimental and control groups in the post-test, after controlling for the pre-test
effect (p<0.001). The results show that the concept map-based teaching method increased personal control
by 20%, problem-solving confidence by 15%, learning orientation style by 28%, and incremental beliefs
about intelligence by 61%, while reducing entity beliefs about intelligence by 79%.

Discussion and Conclusion

The present study investigated the effectiveness of a concept map-based teaching method on improving
problem-solving skills and implicit beliefs about intelligence among students. The results indicated that
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the concept map-based teaching method was effective in enhancing both problem-solving abilities and
implicit beliefs about intelligence in students. To explain this finding, it can be argued that concept maps
enable learners to successfully interpret information, recall important data necessary for problem-solving,
and become aware of new connections between concepts related to the problem. The research findings
suggest that constructing concept maps is more effective for problem-solving than using pre-prepared
concept maps. Furthermore, creating concept maps allows learners to think critically about the
relationships between what they are learning, organize their thoughts, systematically visualize the
relationships among key concepts, and reflect on their understanding (Ma et al., 2023). Additionally, since
concept maps present information and concepts in the form of diagrams, charts, and tables, utilizing
shapes, images, and graphs engages students’ visual and cognitive faculties, prompting them to follow the
material toward achieving conclusions. As a result, concepts are understood more quickly, with deeper
comprehension and more enjoyable learning experiences, ultimately leading to greater satisfaction and
confidence among learners. Consequently, such conditions reinforce the belief in the value of effort in
enhancing intelligence and learning. The results also clearly indicate that teaching and learning through
concept mapping method promoted students’ intelligence beliefs. Additionally, since the concept mapping
process supports students in achieving self-direction, higher-level thinking, and improved decision-making
(Onabadejo & Camacho, 2022); it is likely to affect students' intelligence beliefs as well.

Despite the practical results that can be inferred from this study, some limitations should be mentioned to
provide a clearer picture of the findings. The sample of this research was limited to sixth-grade female students
in Chabahar County; therefore, generalizing the results to other groups, such as students from different regions
or male students, is not easily feasible and should be approached with caution. Another limitation of the study
was the use of convenience sampling and data collection based on self-report scales, which can be susceptible
to bias due to unconscious defenses, response biases, and personal presentation styles. Additionally, in this
research, it was not possible to follow up on the post-test results, which can be considered a temporal limitation.
It is recommended that future studies include larger sample size.
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