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Background: Paying attention to cognitive factors can create a balance and fit in individual
characteristics, and the result of this work is to increase the efficiency of the educational system and
ensure the academic success of students. Therefore, identifying the factors involved in achieving
learning is one of the important research topics. Therefore, learning strategies and intelligence, which
are the basis of individuals' habits of processing received information, are effective factors in learning.
However, there is an obvious research gap regarding the effectiveness of learning strategies on
intelligence beliefs.

Aims: This study aimed to determine the effectiveness of cognitive and metacognitive strategies'
instruction on intelligence beliefs of senior high schoolers according to the role of gender.

Methods: The present study was semi-experimental from the series of pretest-posttest designs with
the control group.The statistical population included all of senior high schoolers in Mahabad city in
the academic year 2022-2023. In total, 80 people were selected as the research sample by using the
convenience sampling and were randomly assigned to two experimental groups and two control
groups (20 people in each group). To collect data, the questionnaire of intelligence beliefs (Babaei,
1998) and the protocol of cognitive and metacognitive strategies (adapted from Saif, 2017) were used.
Descriptive statistics (mean and standard deviation), inferential statistics (univariate and multivariate
analysis of covariance) and SPSS 25 software were used to analyze the data.

Results: The results showed that cognitive and metacognitive strategies' instruction in the group, had
a significant effect on innate and incremental intelligence beliefs (P< 0.05), but based on gender, the
difference in mean scores of innate and incremental intelligence beliefs was not significant (P> 0.05).
Also, with the interaction of the experimental factor with gender, no significant effect was observed
on the components of intelligence beliefs (P> 0.05).

Conclusion: According to the findings, it can be concluded that cognitive and metacognitive
strategies were able to create a significant difference in the mean of intelligence beliefs' components
in the pre-test and post-test of the two experimental and control groups. Therefore, in order to improve
cognitive abilities, it is necessary to consider learning strategies in the educational program of
students.
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Introduction

Intelligence belief is a motivational factor that
underlies people's motivation and enthusiasm to
achieve success at a higher level. Intelligence beliefs
refer to an individual's beliefs about intelligence and
how these beliefs are reflected in behavior (Stern &
Hertel, 2020). Dweck (2002) has proposed two types
of intelligence beliefs: incremental intelligence
beliefs and innate intelligence beliefs. Incremental
intelligence beliefs refer to the idea that intelligence
is not a fixed and unchanging substance, but can be
increased through effort and experience, and
intelligence is a flexible, increaseable, and
controllable quality. In contrast, the innate belief
about intelligence refers to the idea that intelligence
is a fixed, inflexible, and non-increasing quality
(Dweck & Molden, 2017). Therefore, conducting
interventional research in the field of intelligence
beliefs can be a positive step towards improving
academic skills. Research shows that interventions in
this area require attention to growth-oriented issues
such as cognitive-based interventions in the form of
education.

One of the topics that is of interest to experts is the
teaching of intervention principles in the form of
strategies. A strategy is a general plan or set of
operations designed to achieve a specific goal.
Among the types of interventions, the most important
strategies include cognitive and metacognitive
strategies. A cognitive strategy is any behavior,
thought, or action that a person uses while learning,
and its purpose is to help acquire, organize, and store
knowledge and skills, as well as facilitate their use in
the future (Mills et al, 2021). Metacognitive
strategies include planning, monitoring and
evaluation, and self-regulation, with self-monitoring
playing an effective role in self-regulated learning
(Liran & Miller, 2019). Through metacognitive
strategies, learners manage their own learning (Cao et
al., 2020).

The current world requires training people who think
well and who actually have the power to recognize,
monitor, identify, plan, reason, and make informed
judgments.  Therefore, developing cognitive,

Vol. 25, No. 158, 2026

metacognitive, and learning skills is one of the basic
goals of educational environments. Therefore,
considering these principles, the main problem and
question of the present study is whether cognitive and
metacognitive strategies' instruction is effective on
the intelligence beliefs of senior high schoolers?

Method

The present study was a semi-experimental study and
pretest-posttest design with a control group. The
statistical population included all of senior high
schoolers in Mahabad city in the academic year 2022-
2023. In total, 80 students were selected as a sample
by using the convenience sampling method and
randomly assigned placed into four groups. In the
pretest phase, all four groups responded to the
researcher-made questionnaire of intelligence beliefs
of Babaei (1998). This questionnaire consists of 14
items and 2 subscales. The scoring method of this
questionnaire is based on a five-point Likert scale,
and the subjects' scores ranged from 14 to 70. In order
to carry out the cognitive and metacognitive
strategies' instruction protocol, the executive content
of cognitive and metacognitive strategies taken from
the book by Saif (2017) was used. For this purpose,
the experimental groups were trained for 12 sessions
(90 minutes each). After the end of the interventions,
all four groups were given a posttest of the
intelligence beliefs' questionnaire, and then the
results were compared and analyzed. Two statistical
methods were used for data analysis: descriptive and
inferential. In the descriptive part, mean and standard
deviation and in the inferential part, univariate and
multivariate analysis of covariance were used. Also,
the collected data were analyzed using SPSSzs
software.

Results

Atotal of 80 male and female of senior high schoolers
participated in the present study in four groups of 20
people. The age range was 16 to 19 years old and they
were equally distributed in the experimental and
control groups. Statistical assumptions were met and
the results are as follows.
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Table 1 shows the results of the analysis of covariance gender (Wilks' Lambda = 0.990, F = 0.37, P = 0.69)
of the data on the effectiveness of cognitive and and the interaction of both (group * gender) (Wilks'
metacognitive strategies on intelligence beliefs based Lambda = 0.953, F = 1.82, P = 0.170). With this
on group and gender. After reviewing and ensuring information, it can be said that the main effects of the
that the assumptions were established, the data was group factor are significant, but the main effect of
examined using multivariate analysis of covariance, gender and the interaction effect (group * gender) are
the results of which are shown in Table 1. As can be not significant.

seen, the Wilks' Lambda value for group changes is
(Wilks' Lambda = 0.665, F = 18.35, P = 0.0001),

Table 1. Results of data covariance analysis on the effectiveness of cognitive and metacognitive strategies on intelligence beliefs

Sources of variation Exam Value F df of hypothesis df error P Eta squared coefficient

Group 0665  18.35 2 73 0.0001 0.335

Gender Wilks' 0.990 0.37 2 73 0.69 0.01

Group * Gender Lambda 0.953 1.82 2 73 0.170 0.047
Table 2 shows the results of univariate analysis of innate and incremental intelligence  beliefs'
covariance to examine the differences in intelligence components (innate intelligence beliefs F= 0.105, P=
beliefs' components in group and gender. As can be 0.75; and incremental intelligence beliefs F= 73; P=
seen, cognitive and metacognitive strategies in the 0.396) is not significant. Also, the interaction of the
group had a significant effect on innate intelligence experimental factor with gender did not have a

beliefs (F= 32.86, P= 0.0001); and incremental significant effect on the intelligence beliefs'
intelligence beliefs (F= 10.78; P= 0.002). Based on components (P < 0.05).
gender, the difference in the mean scores of both

Table 2. Results of univariate analysis of covariance to examine the differences in intelligence beliefs' components
across groups and genders

Dependent Sources of variation Sum of squares df Mean of F P Eta squared
variable squares coefficient
innate Group 172.76 1 172.76 32.86 0.0001 0.308
intelligence Gender 0.55 1 0.55 0.105 0.75 0.010
belief Group * Gender 18.63 1 18.63 3.54 0.064 0.046
Error 389.08 74 5.26
incremental Group 133.08 1 133.08 10.78 0.002 0.127
intelligence Gender 9.00 1 9.00 0.73 0.396 0.010
belief Group * Gender 0.020 1 0.020 0.002 0.968 0.0001
Error 913.18 74 12.34
Conclusion female and male students is assumed to be the same.
This study aimed to determine the effectiveness of The results of the between-group analysis of variance
cognitive and metacognitive strategies' instruction on to examine the differences in intelligence belief
intelligence beliefs of senior high schoolers according components in the experimental, control, and gender
to the role of gender. The results of the studies groups show that cognitive and metacognitive
showed that the main effects of the group factor were strategies had a significant effect on innate
significant, but the main effect of gender and the intelligence beliefs and incremental intelligence
interaction effect (group * gender) were not beliefs. Based on gender, the difference in the mean
significant. In other words, the effect of learning scores of innate and incremental intelligence beliefs'
strategies' instruction on the intelligence beliefs of components are not significant. Also, the interaction
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of the experimental factor with gender did not have a
significant effect on the intelligence beliefs
components.

In explaining this finding, it can be said that
instruction of cognitive and metacognitive strategies
helps students become more aware of their learning
performance. This enables them to more effectively
assess their abilities and, as a result, strengthen their
intelligence beliefs that can be developed. In general,
instruction of cognitive and metacognitive strategies
can have a positive effect on the intelligence beliefs
of male and female's senior high schoolers. This
effect can lead to the promotion of positive attitudes
towards learning and improvement of students'
academic performance. According to the findings of
this study, it is necessary for teachers and schools to
focus specifically on these trainings and provide
learning opportunities for students to develop
changeable intelligence beliefs.

The current research faced limitations that should be
considered in the generalization of the results. One of
the limitations was the use of self-reporting tools such
as questionnaires. Also, given that this study was
limited senior high schoolers, the limited number of
training sessions, and the lack of control for other
covariate variables, caution should be exercised in
generalizing the results. On the other hand, the results
of the present study on the effectiveness of cognitive
and metacognitive strategies' instruction on
intelligence beliefs lacked a long-term follow-up
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study. Therefore, it is suggested that other studies of
this type be conducted at different ages and
educational levels. Within the framework of practical
suggestions, it is also suggested that the cognitive and
metacognitive strategies' instruction be included in
the students' education programs so that by mastering
these strategies, students can improve their
intelligence beliefs and select more appropriate goals
for their academic and performance progress.
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