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Abstract  Metacognitive awareness is crucial in
attracting students to teaching and promoting self-directed
learning. This paper describes a study investigating
teachers' metacognitive behavior and practices in
mathematics classes, as perceived by the teachers
themselves, in primary schools. The study revealed a
strong correlation between teachers' instructional
performance and their possession of metacognitive skills,
partially supporting the alternative hypothesis, which
states a statistically significant effect at the level (<0.05a),
emphasizing teaching experience. This supports the
positive influence of students' epistemological beliefs
towards experience as a context for learning
problem-solving skills and acquiring new knowledge,
enhancing the teaching context that predicts future
performance. This study recommends that further
attention should be paid to teaching theories and raising
awareness of the modern outlook on teaching, creating
goals focused on future education that train teachers to
enhance academic performance and the well-being of
students. The study sample consisted of 729 mathematics
teachers who responded to a questionnaire developed for
the study’s purposes. The results showed that the teacher's
awareness of knowledge, teaching methods, and
objectives was high, while awareness of content types was
moderate. Statistical differences favored male teachers.
This paper provides future research directions for
conducting more studies in the field of Metacognitive
teaching methods in mathematics.

Keywords Teacher Perceptions, Metacognitive
Awareness, Primary Schools, Teaching Mathematics,

Dimensions of Metacognition

1. Introduction

Arithmetic operations form the core of the mathematics
curriculum in primary education, contributing to mental
discipline [1]. These operations enhance learning
experiences to mitigate learning gaps [2]. Mathematics
represents a cognitive approach to problem-solving,
promoting reasoning in quantitative terms. Its effectiveness,
as noted by Baer & Garrett [3], lies in its ability to provide
a positive framework for understanding straightforward
content in curricula. Teachers play a crucial role in
fostering synthesis and evaluation skills, contributing to
innovative outcomes and shifting away from stereotypical
thinking to create a more effective mathematics learning
environment [4].

Teachers’ roles extend beyond addressing performance
expectations by establishing cognitive foundations that
foster systemic learning approaches [5]. Metacognition, as
highlighted by Atoum et al. [6], is essential for controlling
cognitive performance. It enables individuals to organize,
monitor, and regulate learning tasks through active
engagement in their thinking processes, which, according
to Flavell [7], is pivotal during childhood and adolescence.
Effective metacognitive strategies include planning,
monitoring, and controlling cognitive processes, which
enhance problem-solving abilities and independent
learning skills [8].
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In educational contexts, metacognition is employed
through effective teaching strategies to enhance student
achievement, emphasizing the teacher’s role in facilitating
active learning participation [9]. This process comprises
mental procedures shaped by prior experiences to achieve
specific goals [10], which are activated through cognitive
activities, beyond knowledge, awareness, control,
organization, and monitoring [11]. Recent experimental
studies highlight the strong link between student
achievement in mathematics and metacognition.

Based on Flavell's [7] metacognitive model and
Elsayary & Mohebi's [12] assertions, the adoption of
metacognitive strategies should include reflective thinking
and problem-solving planning. Mathematics teachers’
awareness of assessment methods significantly influences
their classroom practices [13]. The educational model
proposed by Ziegler [14] supports the notion that
excellence results from self-regulation, emphasizing that
learning environments should be tailored to meet the
individual needs of learners, thereby fostering motivation
and enhancing task achievement.

In the context of teaching, teachers need to apply
metacognitive thinking strategies to empower students to
control their learning processes across diverse learning
environments. With this emphasis, teachers shall develop
lifelong learning skills by utilizing reflective practices that
enable them to assess how their educational activities can
address key challenges they face. It is worth noting that
awareness of metacognitive thinking contexts and their
application to problem-solving is crucial for understanding
the value of investing in cognitive activity. This enables
learners to build competencies by leveraging
metacognitive awareness in the design of teaching
activities [15]. As a result, students are expected to apply
their acquired competencies to various work
methodologies [16].

One of the notable strengths of metacognitive teaching
practices lies in employing various activities that
encourage students to take personal responsibility,
enhancing their development, and promoting effective
interaction between students and teachers. Teachers are not
merely conveyors of knowledge structures but also
facilitators who enhance control and link mathematics
instruction with a variety of future skills. A growing body
of literature consensus indicates that metacognitive
research has significantly contributed to the development
of new models for teacher evaluation [17].

Previous studies have discussed metacognitive thinking
strategies, confirming that metacognitive skills have a
statistically significant impact on the development of
teachers' metacognitive skills. A study by Hayat et al. [18]
concluded that metacognitive skills can be developed
during instruction through the use of self-assessment
strategies. Contemporary research and psychological
studies have demonstrated a correlation between
environmental, social, psychological, or professional
variables and the expression of problems, which is a

critical factor in selecting strategies and formulating plans.
Furthermore, individuals differ in how they comprehend
issues, engage in thinking, analyze data through various
sensory inputs, and make judgments [19]. Awareness and
control over a person’s thinking processes play a crucial
role in modeling proficiency [20]. Moussa & Saali [1]
argue that there is a correlation between developing
problem-solving skills in mathematics and logical and
critical thinking skills. This is due to the significant role
that teaching strategies and active learning techniques play
in enhancing metacognitive thinking skills, which in turn
improve learning outcomes. The presence of a good
educational environment helps students feel adequate to
meet the expectations of their teachers [21].

It is essential to note that modern educational paradigms,
which emphasize knowledge and its development, have
identified conceptual understanding of science as a central
goal of current metacognitive research. A broad range of
educational practices is used to foster this understanding
among learners [22]. Thus, identifying the concept as the
main factor exerting the most fundamental influence has
important implications. This presents challenges when
trying to provide innovative approaches to education, as it
is one of the most effective ways to teach elementary
mathematics [23].

The findings of Suriyon, Inprasitha & Sangaroon [8],
revealed that student behavior and skills related to the four
instructional processes were enhanced in mathematics
classrooms utilizing an open-ended approach:

*  Asking open-ended questions.

¢ Allowing students to learn independently.

e  Facilitating class discussions and comparisons.

e Summarizing by establishing connections between
mathematical concepts taught in class.

The study's applications were based on triangulation,
utilizing three data sources: video recordings of students
solving problems, field observations, and analysis of
written work. A qualitative methodology was employed,
focusing on a three-year period of observation. The
aforementioned relationship between teachers'
instructional behavior and students' problem-solving
behaviors, utilizing previously learned problem-solving
tools and strategies, led to planned outcomes. Each
instructional step enhanced students' learning in various
skills and processes, including the ability to connect
previously acquired knowledge to new situations,
communicate effectively with others, foster openness, and
work collaboratively. This empowered them to tackle
problems independently.

The study by Oficiar, Ibafez & Pentang [24] aimed to
determine whether the concept of metacognitive awareness
in learning processes is related to awareness of
mathematical concepts, presenting a promising approach to
improving mathematics education. The findings showed
that pre-service elementary school teachers possessed
metacognitive awareness and competence in mathematical
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modeling. Regression analysis revealed that information
management, declarative knowledge, and planning
significantly predicted 41.4% of the variance in
mathematical modeling competence, thereby improving
their proficiency. Metacognitive awareness enables
individuals to monitor their thoughts, thereby granting
them the ability to manage themselves effectively. This is a
tool for success as it directs focus and attention, develops
individuals' awareness of their performance during tasks,
and manages feedback [25].

Scholars and researchers focusing on metacognitive
thinking strategies have emphasized expanding its
terminology to highlight its roles. However, achieving the
educational function declared by frameworks necessitates
practical solutions and exploration of the connections
between instructional practices and metacognitive
awareness. There remains a lack of sufficient attention
toward investigating how to integrate these strategies into
teaching practice, despite their potential to enrich
educational achievements. Furthermore, designing a deep
instructional strategy is challenging, as those who develop
them recognize their value and impact. Therefore, it
appears to be a mutual self-assessment for both teacher and
student growth [26].

This is attributed to the presence of prior conceptions,
awareness, monitoring, and performance regulation within
the learning environment, which are essential for ensuring
the implementation of innovative teaching methods. Policy
recommendations include exploring various methods for
teaching interpersonal skills by integrating them into
school curricula and supporting teachers in effectively
transferring these skills to their students [27]. If teachers
lack awareness of metacognitive skills, cognitive
development faces both theoretical and epistemological
challenges. Effective teaching requires demonstrating
innovative metacognitive behaviors and capabilities [8],
which are often absent in traditional instruction. This
highlights the importance of addressing the research
study's objective, which seeks to understand mathematics
teachers' perceptions of metacognitive thinking skills.

1.1. Significance of the Study

Based on the discussion above, the significance of this
study emerges from two key aspects: theoretical
significance and practical significance. This study
addresses the professional performance of mathematics
teachers and the dimensions of applying metacognitive
strategies as a core component of the cognitive capacities
for knowledge construction. It seeks to explore the role of
metacognitive thinking in enhancing the professional
performance of mathematics teachers, focusing on key
components such as awareness of planning, cognitive
perception, attention, control, monitoring, and regulation.
Moreover, it aims to determine the degree to which
professional performance interacts with metacognitive
thinking strategies and identify the most and least utilized
processes.

The study’s importance lies in its objective of examining
how professional practices and performance intersect with
the utilization of knowledge in learning experiences as a
tool for problem-solving. These insights may contribute to
addressing gaps in mathematics achievement, particularly
those highlighted by international assessment outcomes
(TIMSS Regional Center for Educational Planning, 2022).

The results of this study will contribute to raising
awareness about contemporary teaching perspectives and
establishing future-oriented educational goals.

1.2. Practical Significance

The present study provides a theoretical framework from
which other research in this field can be developed. It also
offers tools for researchers to measure various behaviors in
light of existing gaps in mathematics achievement.

1.3. Study Objectives

The primary aim of this research is not to evaluate the
level of metacognitive thinking acquisition (as a
measurable skill) but rather to assess the components of
professional performance situations. The study strives to
provide a clearer understanding of how constructive
learning is employed as an experiential learning element in
the mathematics curriculum.

It is essential to note that the literature review reveals a
scarcity of studies examining metacognitive skills at the
local level. Although some studies have addressed the topic,
they have not done so comprehensively. Therefore, this
study aims to bridge the gap and contribute to exploring the
relationship between mathematics teaching perceptions
and metacognition in the professional practices of
elementary school teachers in public schools.

1.4. Research Problem and Questions

The research problem stems from the researcher’s
interests, readings, and field experiences. It is highlighted
through various theoretical frameworks, relevant literature,
and recommendations from previous research. The core
issue revolves around the extent to which teachers are
aware of the knowledge they impart, the methods they use
to implement the mathematics curriculum, and how they
organize systematic planning processes and manage
activities and strategies for success.

The objective of this research is not to assess the mastery
level of these strategies or the number of skills applied, but
to evaluate the components of teaching performance
situations in relation to metacognition.

We support the hypothesis that descriptive knowledge,
when used to describe and cognitively evaluate
professional performance, can enhance such performance.
Specifically, in this study, teachers can confirm this
hypothesis by defining and practicing the constructive
learning process they adopt in a continuous and integrated
manner. This allows them to self-regulate and self-assess
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as teachers, a concept emphasized by Flavell [7] as crucial
for self-awareness. In light of certain demographic
variables and performance assessments, this study aims to
address the following questions.

1.5. Primary Questions

1. What is the level of metacognitive awareness among
teachers in relation to teaching the mathematics
curriculum?

2. Are there differences in the possession of
metacognitive awareness skills attributed to gender
and academic qualifications?

1.6. Hypotheses

1. There is a correlation between the teaching
performance of mathematics teachers and the
possession of metacognitive skills.

2. Teaching experience and the design of the learning
environment have an impact on students’ acquisition
of metacognitive learning skills.

2. Conceptual Framework

In light of the literature above, we have developed a
conceptual framework to guide this study: We do not
exclude any of the proposed interpretations but instead
clarify them through a model that explains the factors

associated with current educational practice. The
conceptual framework comprises two key components:

2.1. Cognitive Construction of Metacognitive Thinking

Figure 1 illustrates the dimensions of cognitive
construction, which are grounded in associative knowledge.
In this initial stage, previously unrelated internal and
external experiences are consciously integrated to establish
new cognitive connections. This process encompasses
associative  cognitive  reflection, clear conceptual
articulation, and the stimulation of critical evaluation. The
second stage represents the refinement phase, during which
prior knowledge, ideas, imagination, and memory are
transformed  through  processes  of  reasoning,
reconstruction, and adaptation. This stage aims to develop
a new, productive cognitive process capable of addressing
real-world problems by linking, synthesizing, and refining
insights into innovative solutions [28].

2.2. Metacognitive Instructional Planning Framework
for Teaching Mathematics

This framework emphasizes problem-solving through
four active stages (Figure 2). These stages include
presenting an open-ended problem related to prior
experiences, engaging in discussions and comparisons
among students in a cooperative learning environment, and
summarizing mathematical concepts generated by students
by linking them together.

An approach to associative cognitive construction to achieve cognitive development

Provides understandable

Imagination
Stimulation

Encourages creative

explanations to facilitate thinking and

learning. visualization.
2 6

1 3 5 Idea
Encourages linking Refinement
new information with Enhances and
existing knowledge. clarifies initial ideas.
7 4
Recall Critical Knowledge
Enhancement Evaluation Transformation

Improves memory
and retention of
information.

Promotes questioning
and analyzing
information.

Converts existing
knowledge into new
insights.

Figure 1. An Approach to Associative Cognitive Construction to Achieve Cognitive Development
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Figure 2. Metacognitive Instructional Planning Framework for Teaching Mathematics

Each stage contributes to enhancing students' skills and
abilities, such as connecting their knowledge to new
contexts, effectively communicating with peers, and
demonstrating openness and collaboration with others.
Most importantly, this methodology fosters students’
independent learning capabilities for solving new problems
[8]. From a procedural standpoint, performance represents
a combination of cognitive processes that activate skills
and competencies to achieve specific tasks or address
real-world problems [10].

3. Methods and Study Procedures

3.1. Study Methodology

The nature of the current study required the use of a
descriptive correlational approach, employing random
sampling.

The study was designed using quantitative data
collection methods focusing on gathering participants'
opinions through questionnaires [29]. This study collected
data on the perceptions of teachers working in public

schools during the 2023 academic year regarding their
teaching of mathematics to primary grades.

The researcher utilized descriptive analysis based on the
collected data to examine teachers’ perceptions, teaching
practices, and professional performance in mathematics
instruction. This subject draws considerable attention from
educational authorities, particularly school principals, in
light of students' performance on international
assessments.

3.2. Study Participants

The study participants consisted of mathematics
teachers for primary grades in public schools in the United
Arab Emirates, totaling 297 teachers, according to the
report provided to the researcher by the Dubai Statistics
Center for the academic year 2022-2023. The sample was
selected as a convenience population, for practical reasons
such as sample homogeneity, availability of participants
(Population), and accessible resources to facilitate the
study’s execution and the application of its tools, with a
total of 31 respondents. Table 1 illustrates the distribution
of the study participants according to the study variables.
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Table 1. The distribution of the study participants according to the study
variables
Variable Variable Category |Count |Percentage (%)
Gender Female 26 83.9
Male 1 3.2
Mixed 4 12.9
Age Less than 30 1 3.2
31-36 6 194
37 and above 24 77.4
Academic Degree |Bachelor's Degree |26 83.9
Master's Degree 5 16.1
Absolute 77 5.9
3.3. Study Tools

3.3.1. Mathematics Teachers' Perceptions

The scale of perceptions regarding mathematics
teaching and its relationship to teachers' metacognitive
practices was developed by the researcher, based on
theoretical literature addressing metacognitive teaching.
The current study was guided in designing the scale by the
study of Oppong-Gyebi et al. [30], and the scale consisted
of 52 unidimensional items.

3.3.2. Validity and Reliability of the Scale

¢ Content Validity:

For the current study and to ensure the face validity of
the scale, it was presented in its initial form to ten experts
specializing in mathematics teaching, psychology, and
linguistics. A consensus was achieved among nine experts

Exploring Dimensions of Metacognition in the Mathematics Classroom Based on Teachers' Perception

to accept and retain the items as they were, with an
agreement rate of 90%. Some items were modified based
on the experts' feedback.

*  Construct Validity:

The construct validity of the scale was evaluated using a
pilot sample of 30 teachers drawn from the study
population but excluded from the main sample. Correlation
coefficients were computed between each item’s score and
both the total scale score and the score of the corresponding
domain. Table 2 presents these results, demonstrating the
total score of the questionnaire and its domains.

Table 2 shows that the correlation coefficients between
the items and the total scale scores ranged from 0.44 to
0.89. In contrast, the correlation coefficients between the
items and their respective domains ranged from 0.47 to
0.88. All values exceeded 0.25, indicating statistical
significance at the a < 0.05 level, which is considered a
good indicator of the questionnaire's validity. The
researcher also calculated the correlation coefficients
between the domains themselves and with the total score of
the questionnaire.

Table 3 shows that all correlation coefficients between
the domains are statistically significant, ranging from 0.51
to 0.80. The correlations between the domains and the
overall scale ranged from 0.56 to 0.84, all statistically
significant. This indicates the construct validity of the scale.
Consequently, the final version of the questionnaire
consisted of 52 items.

3.3.3. Reliability of the Questionnaire

The reliability coefficient was calculated using
Cronbach’s alpha and the split-half method, as shown in
Table 4.

Table 2. Correlation Coefficients Between Each Item and the Total Score of the Questionnaire and Its Domain

Item | Correlation | Domain Item | Correlation | Domain Item | Correlation | Domain Item | Correlation | Domain
No. |Coefficient |Correlation |No. |Coefficient |Correlation |No. |Coefficient | Correlation | No. | Coefficient | Correlation
1 0.65** **0.86 14 |0.65** **0.71 27 | **0.71 **0.80 40 |*0.64 *0.63
2 0.67** **0.76 15 |0.64** *0.60 28 | **0.64 **0.74 41 | **0.67 *0.62
3 0.86** **0.74 16 |0.70** *0.68 29 | *0.56 **0.69 42 |**0.70 **0.66
4 0.79** **0.80 17 | 0.65** *0.66 30 |*0.49 *0.59 43 |*0.63 *0.60
0.65** **0.82 18 |0.89** *0.47 31 |*0.52 **0.61 44 | **0.76 *0.59
6 0.66** **0.73 19 |0.55* **0.77 32 | **0.70 *0.52 45 |**0.71 *0.61
7 0.75** *0.66 20 |0.76** **0.81 33 |*0.50 **0.76 46 | 0.65** *0.66
8 0.70** *0.69 21 |0.64** *0.60 34 | *0.65 **0.77 47 |0.66** *0.63
9 0.66** *0.59 22 |**0.77 *0.88 35 | **0.77 **0.76 48  |*0.44 **0.76
10 |*0.44 *0.63 23 |0.69** *0.56 36 | *0.60 **0.75 49 | **0.65 *0.58
11 |0.66** *0.64 24 | 0.67** *0.49 37 | **0.82 *0.53 50 [**0.80 *0.59
12 0.75** **0.67 25 | **0.76 *0.59 38 |[**0.81 **0.77 51 |0.69** *0.59
13 |0.70** **0.70 26 |**0.70 *0.62 39 |*0.44 *0.63 52 | **0.77 *0.88

* Significant at a = 0.05

** Significant at & = 0.01
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Table 3. Correlation Coefficients Between Questionnaire Domains and the Overall Score

Domain Content Type Teaching Methods and | Awareness of Learning | Total Score
Approaches Processes

Content Type - 0.79

Teaching Methods and Approaches 0.65 - 0.56

Awareness of Learning Processes 0.64 0.58 - 0.69

Teacher’s Knowledge Awareness 0.60 0.80 0.72 0.84

Significant at ¢ = 0.01

Significant at a = 0.05

Table 4. Reliability Coefficients for the Questionnaire's Subdomains and Overall Score Using Cronbach’s Alpha and Split-Half Method

Dimension Number of Items

Cronbach’s Alpha Split-Half Method

Overall 52

0.79 0.76

The results in Table 4 indicate that the reliability
coefficients using Cronbach’s alpha ranged from 0.67 to
0.80, with the overall reliability being 0.79, all statistically
significant at o < 0.05. The split-half method reliability
coefficients ranged from 0.70 to 0.81, with an overall
reliability of 0.76, all statistically significant at o < 0.05.
This confirms the accuracy of the scale.

3.3.4. Scoring the Scales

Each item in the questionnaire is scored on a five-point
Likert scale (Strongly Agree, Agree, Neutral, Disagree,
Strongly Disagree), depending on how the item's content
applies to the respondent. The response scale was
converted into scores as follows: Strongly Agree = 5,
Agree = 4, Neutral = 3, Disagree = 2, and Strongly
Disagree = 1 for positive items. For negative items, the
score was reversed. Therefore, the total score a respondent
could obtain ranged from 52 to 260 points. Table 5
illustrates the score ranges for each response level:

Table 5. Response Level Scores for Each Response Level on the
Questionnaire

Level Mean Score Range Agreement Level

1 (5-4.20) Strongly Agree

2 (4.19 - 3.40) Agree

3 (3.39 - 2.60) Neutral

4 (2.59 - 1.80) Disagree

5 (1.79-1) Strongly Disagree

To categorize the level of perceptions of mathematics
teaching and its relation to metacognition in teaching
practice into three levels (High, Medium, Low), the
following equation was used:

4 1—5 Upper scale limit — Lower scale limit

1.33=-= —
3 3 3

Based on this, the response levels for the scale are shown
in Table 6.

Table 6. Levels for Calculating Perceptions of Mathematics Teaching
and Its Relation to Metacognition in Teaching Practice

Level Mean Score Range
Low 1-233

Medium 2.34-3.67

High 3.68-5

Independent Variable: Gender (Male, Female, Mixed).

Age with three levels: Under 30, 31-36, Over 37.

Educational Level with two levels: Bachelor’s,
Master’s.

Dependent Variable: The score obtained by the
participants regarding perceptions of mathematics
education and its relation to metacognition.

3.3.5. Statistical Processing

To answer the main research question, means, standard
deviations, and percentages were used. To answer the
second question, two-way analysis of variance (MANOVA)
was employed. To answer the third question, the Pearson
correlation coefficient was used. To test the first hypothesis
of the study, multiple regression analysis was used. To test
the second hypothesis, simple regression analysis was
used.

4. Results

4.1. Level of Awareness of Metacognitive Thinking
Strategies

*  First: Results related to the first question:

What is the level of metacognitive awareness among the
respondents, as reflected in their teaching of the
mathematics curriculum?

To address this question, the means, standard deviations,
and levels of metacognitive awareness were computed.
The items were then ranked in descending order according
to the mean scores obtained for each dimension. Table 7
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presents these results in detail.

Table 7. Means, Standard Deviations, and Metacognitive Awareness
Levels for All Questionnaire Axes Ranked in Descending Order

Mean |Std. Deviation |Percentage |Awareness Level

Total [3.89 |0.11 87.8% High

Table 7 shows that the level of metacognitive awareness
among teachers, as measured by the overall scale, was high,
with a mean of 3.89, a standard deviation of 0.11, and a
percentage of 87.8%. The axis of "Awareness of the impact
of learning processes and their fulfillment of students’
future needs" scored high with a mean of 4.21, a standard
deviation of 0.09, and a percentage of 84%. The "Teacher’s
awareness of knowledge" axis also scored high with a
mean of 4.06, a standard deviation of 0.11, and a
percentage of 81%. Additionally, the "Teaching methods,
techniques, objectives, and teachers' ability to employ
them" axis scored high with a mean of 3.85, a standard
deviation of 0.08, and a percentage of 77%. However, the
"Content type" axis scored moderately, with a mean of 3.46,

a standard deviation of 0.12, and a percentage of 69%.

Second: Results related to the second question:

Are there differences in possessing metacognitive
awareness skills attributable to gender and educational
qualification?

To answer this question, multivariate analysis of
variance (MANOVA) was used, as shown in Table 8.

It is observed from Table 8 that there are statistically
significant differences at the level (0<0.05) for the gender
variable in the axes of teaching methods, techniques,
objectives, and teachers' ability to employ them.

To identify the statistical significance of the differences
and determine which group was favored, Scheffés
post-hoc test was used. Table 9 presents these results in
detail.

It is clear from Table 9 that there are statistically
significant differences at the significance level (a = 0.05)
in the mean scores of the study sample members on the
perception scale for the axis of teaching methods,
techniques, objectives, and teachers' ability to employ
them, in favor of males.

Table 8. MANOVA (Multivariate Analysis of Variance) for the Variables of Gender and Educational Qualification on the Perception Scale and Each of

Its Axes
Source of Dependent Variables Sum of Degrees of | Mean F Value Significance
Variance Squares Freedom Squares Level
Gender Awareness of the impact of learning processes |.549 2 .183 1.803 147
and their fulfillment of students’ future needs
The teacher's awareness of knowledge .684 2 .228 971 407
Teaching methods, techniques, objectives, and | 1.918 2 .639 4.242 0.006
teachers' ability to employ them
Content type .079 2 .026 229 .876
Educational .569 1 .190 1.869 135
Qualification
740 1 247 1.051 371
.667 1 222 1.474 222
418 1 139 1.204 .309
Error 25.677 28 101
59.379 28 235
38.139 28 151
29.257 28 116
Table 9. Results of Scheffe's Post-Hoc Test for Comparisons of Economic Status in the Family Domain
Economic Status Male Female Mixed
Scheffe Mean 3.99 3.93 366
Male 399 | e 0.001* 0.30
Female 393 | e e 0.64
Mixed 366 | - e e
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4.2. Testing the Study Hypotheses

*  First: Results Related to the First Hypothesis HO1:
There is no correlation between teachers'
instructional performance and their possession of
metacognitive skills.

To answer this question, Pearson's correlation
coefficient was used to examine the relationship between
teachers' instructional performance and their possession of
metacognitive skills. The correlation coefficient was found
to be 0.67, which is statistically significant at the
significance level (0=0.05), indicating a positive
correlation between teachers' instructional performance
and their possession of metacognitive skills. Therefore, the
alternative hypothesis is accepted, and the null hypothesis,
which states that there is no correlation between teachers'
instructional performance and their possession of
metacognitive skills, is rejected.

*  Second: Results Related to the Second Hypothesis
HO02: There is no effect of teaching experience and
learning environment design on students’
acquisition of metacognitive learning skills.

Multiple regression analysis was employed to examine
the influence of two variables (teaching experience and

99

learning environment design) on students’ acquisition of
metacognitive learning skills. Table 10 presents these
results in detail.

The statistical results in Table 10 indicate the validity of
the model for testing the hypothesis, and that there is a
statistically significant effect for at least one of the
variables at the significance level (0<0.05), with the
calculated F value being 133.324 and a significance level
of 0.000.

The results of the multiple regression analysis in Table
11 show a statistically significant effect at the significance
level (0<0.05) for both teaching experience and learning
environment design in acquiring students' metacognitive
learning skills. The calculated T values were 5.249, 9.512,
which are statistically significant at 0<0.05. However, no
effect was found for the learning environment design
variable, as the T value was -0.445 and not statistically
significant (0.657) at the significance level (0<0.05).
Therefore, the null hypothesis is partially rejected, and the
alternative hypothesis is accepted, which states that there is
a statistically significant effect at the significance level
(0<0.05). This result only refers to teaching experience.

The results mentioned above fully support the first
hypothesis, while partially supporting the second
hypothesis.

Table 10. Results of Regression Analysis to Test the Validity of the Model for Testing the Hypothesis

R R= Adjusted R= F Value Significance Level (sig)

0.71 0.50 0.48 133.32 0.00

Source Sum of Squares Degrees of Freedom Mean Squares F Value Significance Level
Regression 1.976 3 0.659 133.324 .000

Error 176.154 354 0.498

Total 178.130 357

Statistically significant at the level (2<0.05)

Table 11. Results of Multiple Regression Analysis for Teaching Experience and Learning Environment Design in Acquiring Metacognitive Learning

Skills
Independent Variable Regression Coefficient B | Standard Error | Beta Calculated T Value | Significance Level
Teaching Experience 2.279 0.149 0.441 | 5.249 0.00
Learning Environment Design | -0.068 0.153 -0.065 | -0.445 0.657

Statistically significant at the level (2<0.05)
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5. Discussion

The researcher conducted this study from an exploratory
perspective,  titled  "Exploring  Dimensions  of
Metacognition in the Mathematics Classroom Based on
Teachers' Perception."

Here, the results of data analysis will be discussed to
support the field in addressing challenges through its
reform efforts in mathematics education, based on
exploring ways to employ metacognitive thinking
strategies and unlocking learners' potentials in light of their
teachers' performance:

Awareness Level of
Strategies:

Mathematics teachers at this foundational stage can be
aware of the learners' needs and develop their learning
styles. This can only be achieved by being conscious of the
crucial roles of their performance in the classroom, in
terms of awareness of planning methods, with the ability to
understand, control, organize the knowledge presented,
and assess performance processes. Monitoring is a positive
indicator of organizational learning methods, which
supports the relevant literature [5]. Particularly, the
information they monitor and utilize is the most effective;
they recognize that it meets future learning objectives and
signals problem-solving learning. Additionally, it is a skill
that supports children's focus on mastering and actively
using memory.

The results indicated that teachers employed
metacognitive skills at a high level, as revealed by the

Metacognitive  Thinking

previously reviewed data, which showed a strong
relationship ~ between  teachers'  perceptions  of
metacognitive thinking skills and their practices in
mathematics teaching. Moreover, this is one of the key
factors influencing mathematics teaching at the
foundational level; mathematics teachers possess robust
self-efficacy to foster educational innovations [23].

Cognitive thinking skills founder [7] considered
metacognitive thinking skills as a process in which
individuals actively engage to restructure knowledge for
existing concepts and beliefs, recognize and organize new
tasks, and then provide clear explanations of their new
perceptions, sharing them as solutions to current problems.

The ability to plan and monitor progress according to the
teacher's cognitive awareness of their own performance
and organization of the knowledge presented to the learner,
in line with higher-order teaching, is characterized by
organizing and activating metacognitive memory, which
increases the likelihood of its development throughout the
curriculum.

The results confirm that the sample's awareness of
information management, planning, and knowledge
organization significantly predicts this at a rate exceeding
80%. Additionally, this behavior has an impact on students'
preparedness for the future, encourages critical thinking,
promotes lifelong learning, and contributes to innovative
educational research and development [23]. Figure 3
illustrates the findings related to the sample’s level of
awareness in information management, planning, and
knowledge organization.

students were given opportunities to question teaching and provide
explanations for their perceptions.
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Strongly Agree: 7%  Strongly Disagree:
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Figure 3. The Results of the Sample’s Awareness of Information Management, Planning, and Knowledge Organization
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It is important to note that although the positive results
were revealed by the perception scale in this study, it is
essential to consider that some scales in collecting data
have specific characteristics, which may stimulate
participants in terms of ease of response, time spent, and
attempting to uncover the depth of perceptions within a
limited time frame. Many brief responses from participants
may not provide this. Therefore, it would be helpful to
include an open-ended question to explore types of
performance that might enrich the research. When teachers
were asked to record their responses through the
open-ended question about whether the curriculum offers
better learning opportunities when striving to plan for
knowledge, it has a substantial impact as it influences the
processes of recognizing aspects that may help solve
related issues and enhance learning motivation, as
discussed in previous studies: Here, in this narrative
excerpt, we present the teachers' beliefs regarding the
applied curriculum:

*  The curriculum is linked to the teacher’s previous
learning.

*  The curriculum is easy to implement.

*  Focus should be increased on skills appropriate to the
learner's age.

* It provides opportunities for thinking.

* It provides learning opportunities through projects.

e It will offer better learning opportunities if the amount
of curriculum is reduced and focus is given to
performance.

¢ Itwill offer better learning opportunities when linking
the curriculum to reality to facilitate learning.

e It offers types and levels of learning for students,
including thinking skills.

e It provides opportunities through the use of
21st-century skills.

This contradicts the conclusion of a study by
Oppong-Gyebi et al. [30].

Cognitive awareness and its organization by teachers
affect classroom practices. Undoubtedly, these practices
reflect awareness of students' abilities, self-regulation,
behavior, and the development of knowledge and academic
performance in the primary stage, where the quality of
students' understanding of scientific texts is related to
specially organized activities [16].

The variation in metacognitive awareness levels among
respondents can be inferred from their teaching of
mathematics content. The results were moderate in
meeting the needs of enhancing the use of their experiences.
While interesting findings suggest that teachers'
perceptions of the content were moderate, they provided
opportunities for further exploration and motivation by
employing brainstorming and idea generation in
educational situations. This is contrary to what studies have
confirmed, that mathematics teachers face high pressures,
which contributes to reducing innovative behavior [23].
Figure 4 illustrates the results regarding the extent to
which teachers stimulate learning motivation and create
opportunities by employing brainstorming techniques to
generate ideas and solve problems.

The teacher stimulates learning motivations and opportunities by employing brainstorming
techniques to generate ideas and solve problems.

Disagree

Strongly Agree

Agree

@ Agree @ Strongly Agree @ Disagree

Figure 4. The Results of Whether the Teacher Stimulates Learning Motivations and Opportunities by Employing Brainstorming Techniques to

Generate Ideas And Solve Problems
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This was confirmed by Ellis et al. [26], who stated that
encouraging the application of metacognition through
content is an achievement in educational reform and
performance improvement, especially when involving
teachers in curriculum evaluation. It highlights the lack of
teachers' awareness regarding the effectiveness of using
and applying metacognition in classrooms, as traditional
curricula do not encourage thinking about thinking or
allow for active participation in knowledge.

Thus, we explain the moderate evaluation results, as
their performance on mathematics content in the primary
stage indicates that the curriculum does not provide them
with sufficient opportunities to become more aware of their
skills. Therefore, it becomes clear that working on this will
not be highlighted, and it will be easy to conceive of its
strategies by simply observing and predicting students'
responses. One can envision the stages of working on its
goals, estimating the times and tools, only if there is

flexibility in planning for curricula characterized by
modernity. Furthermore, preparing for this new skill
involves acquiring its competency, which is based on the
perception of each form of the learning process and its
purpose. In this way, creative learning will be achieved.

This moderate level can be linked to the moderate use of
content for cognitive organization, on the one hand, and its
connection to the actual process of monitoring and
evaluating awareness, on the other hand. Meanwhile, the
result may reflect the difficulty of working with content in
the primary stages with younger students and their
understanding of working at this stage, as well as
evaluating achievement behaviors [5]. A crucial aspect is
that teaching children to monitor their awareness and
performance on tasks can have significant benefits in the
field of mathematics [7]. Figure 5 presents the results
regarding the extent to which the curriculum provides
opportunities for creativity.

Content planning helps students acquire creativity and problem-solving skills.

Figure 5.

Stronglif Agree

1
Disagre

The Results of the Curriculum that Provide Opportunities to be Creative
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In the open question, the results revealed that employing
play strategies and controlling the environment are
essential for generating passion that affects their
learning-related emotions [18]. Here, teachers confirm this
narratively in the open question.

The teacher stimulates learning motivations and
opportunities through (other methods not mentioned).

e Learning through play focuses the student's
knowledge.

e Learning through play and learning in environments
other than the classroom environment.

¢ Neutral.

e Cooperation between students and learning through
discovery and research.

e Stimulates memory, constant thinking, and
excitement.

¢ Raises the level of thinking to a higher level among
students.

* A method for the marketing and trade process in
the future.

Enhancing their abilities in proportion to their strengths
will lead students towards related interests, as students with
high metacognitive knowledge tend to possess high
problem-solving abilities [24].

Relevant practices in the classroom environment reveal
other implications: students can be challenged to think
critically and creatively while being taught to provide
better educational opportunities and prepare them for
future job markets. When teachers use technology
application techniques to teach mathematics, students can
benefit [30]. Figure 6 illustrates the results regarding the
extent to which teachers use Teaching and Learning

Materials (TLMs)—such as models, audio, and visual
aids—to explain abstract concepts.

Moreover, developing effective learning habits and
skills among students at this stage enhances their success in
life and the educational environment, as this
transformation aligns with their interests due to its
association with technical tools.

On the other hand, research confirms that traditional
teaching methods for content have failed to generate
behavioral outcomes, as teachers [22], despite their long
experience, are not allowed to contribute to the selection of
content.

In contrast, adopting innovative teaching methods and
training teachers to work on thinking-based teaching
models help engage students in mental activities that
encourage them to implement strategies, perceive steps,
and handle tasks more spontaneously. Consequently, we
affirm that this could serve as a foundation that enables
teachers to contribute positively to the preparation of
independent learners. By recalling prior experiences and
linking them to high-level activities, teachers can provide
explanations and establish associative relationships
between these experiences and effective strategies. This
leads to generating new ideas, experimenting with them,
and then evaluating them, which equips learners with an
independent approach to seeking knowledge, effective
communication, self-learning, and achieving success in
mathematics [19].

In this context, data confirms that when teachers were
asked about their participation in content critique processes,
a substantial group of them confirmed their participation at
a rate of 56.7%. This may help coordinate efforts, bridge
gaps, enhance their awareness of the curriculum, and
provide opportunities for the development of their
academic self-skills. Thus, it reflects on classroom
performance and allows for improvement processes that
provide opportunities for exchanging ideas and clarifying
roles, thereby significantly enhancing work on
metacognitive thinking skills and meeting competency
standards (Ministry of Education Strategic Plan, 2023).

TLM Usage Survey Results

To explain abstract concepts teachers use TLM: models, audio, and visuals.

Detailed Response Distribution (100% Bar)

0% 50%

@ Strongly Agree 32%

54% 14%
100%
© Agree 54% © Disagree 14%

Figure 6. Results on the Use of Teaching and Learning Materials (TLMs): Models, Audio, and Visuals—in Explaining Abstract Concepts
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The results also showed that teachers are working to
establish a connection between mathematics and real-life
practices, adopting an approach that encourages students to
ask questions and engage in dialogue. Approximately
45.9% of teachers selected 'strongly agree', and 51.6%
selected ‘agree'. These activities and practices influence
learners' awareness of regulations during group work
participation, when inquiring about tasks, and during group
discussions with peers, demonstrating to teachers that they
are capable of reorganizing knowledge and showing
improved ability in content tasks [26] and the outcomes of
educational experiences.

In light of research on professional performance, studies
confirm that it is influenced by numerous factors, which
affect its image and opportunities for success. These
factors include the opportunities provided to enhance
achievements and control learning, as well as the
absorption of individual students' abilities, thereby
reinforcing students’ attitudes toward mathematics.
Awareness of planning and organizing leads to an active,
constructive process; according to metacognition, it is
depicted as organizational knowledge that operates
through  monitoring  functions  [5].  Employing
self-regulated teaching methods improves students'
self-regulation and attitudes toward mathematics, which
effectively allows the monitoring and organization of
cognitive processes [13] and interaction with them.

Teachers with higher cognitive awareness possess the
dynamics to control and develop their teaching methods,
being aware of planning processes, monitoring, attention
management, knowledge organization, and goal setting.
This may relate to teachers' efforts to organize their
environments according to their social dimension and
self-regulate their capabilities, adapting them as needed.

Therefore, it is essential to highlight the implications of
performance in metacognitive skills within demographic
information. The results of the analysis of the gender
variable for teacher performance on the perceptions scale
of mathematics teachers in primary public schools align
with the study by Elsayary & Mohebi [12], which
confirmed the impact of demographic social characteristics,
a finding of great importance, especially at this stage. It
indicates the skill of metacognitive control, as cognitive
activities are also linked to individuals' characteristics and
their specific mental outcomes. Individuals in this context
refer to a set of cognitive activities [11]. We evaluated the
impact of each variable, while many studies have failed to
find the effect of demographic variables on teachers'
performance and their relationship to metacognitive
thinking skills. To the best of the researcher’'s knowledge,
the findings showed statistical significance in favor of male
samples.

Exploring Dimensions of Metacognition in the Mathematics Classroom Based on Teachers' Perception

5.1. Discussion of Hypotheses

Teachers' practices in learning environments and their
relationship with metacognitive thinking skills.

First Hypothesis: There is no correlation between
teaching performance and the possession of metacognitive
skills.

The teachers participating in this study had some
experience, which was expected, according to the Ministry
of Education's standards (Ministry of Education Strategic
Plan, 2023), in developing metacognitive thinking skills in
mathematics learning environments. In this context, the
results related to the first hypothesis were explored:

This study contributes to a better theoretical
understanding of teachers' practices in learning
environments and their impact on metacognitive thinking
skills, especially in the presence of extensive teaching
history, as self-efficacy has a positive effect on academic
performance [18], contributing to the development of
teachers' abilities with the presence of planning,
organizational awareness, monitoring, and performance
evaluation for future constructive development.

According to Flavell [7], the results indicate that
self-awareness plays a key role in influencing the
performance behavior of foundational mathematics
teachers and that there is a correlation between academic
teaching performance and metacognitive awareness in
planning, monitoring, and enhancing the teacher’s
self-performance, along with acquiring a methodology for
continuous development and lifelong learning. This aligns
with the findings of the study by Elsayary & Mohebi [12],
which found an impact of cognitive awareness, indicating
that years of experience have a significant effect, as they
highlight significantly higher awareness and better
performance at the primary stage [24]. On the other hand,
these results are consistent with the findings of Balfageeh,
Mansour & Forawi [21], who confirmed an actual
correlation between gender and teaching performance in
mathematics.

Furthermore, it has a significant statistical impact on the
performance of pre-service teachers. According to
Pearson's correlation coefficient between teachers'
performance and possession of metacognitive skills, the
value reached 0.67, indicating a positive correlation.

As a result, and in confirmation of our first hypothesis,
the findings, according to the participants' perceptions,
revealed that the application of knowledge and awareness
could change the beliefs of these teachers in accordance
with the level and characteristics of learners, responding to
their needs, and enhancing the learner-centered teaching
strategy. This has led to positive outcomes, with a
correlation rate of approximately 0.85.
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Content planning helps students acquire creativity and problem-solving skills.
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Strongly Agree

16%
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55%

29%
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Figure 7. The Result of Teachers' Beliefs is that Curricula Encourage Thinking and Problem-Solving

In parallel, literature tends to describe teaching methods
for metacognitive thinking skills theoretically, with limited
discussion on practical applications. As indicated by Ellis
et al. [26], there is a need for teaching methods that
encourage cognitive thinking skills in teaching practices.
Relying on traditional curricula does not encourage
students to think and solve problems. When teachers were
asked whether content planning helps students acquire
problem-solving skills, the results of the current study
indicated a percentage of approximately 83%. In this
regard, previous studies' analyses suggest that the use of
content and metacognitive thinking practices remains rare
in learning environments, with no substantial evidence
indicating that their application is linked to the
implementation of spaced assessments [9]. Figure 7
illustrates the results concerning teachers’ beliefs that the
curriculum encourages thinking and problem-solving.

5.2. Discussion of the Second Hypothesis

Teaching experiences and the roles of designing the
learning environment in acquiring metacognitive
thinking skills.

The results of this study were consistent with the
literature [19], [26]. The current results from the
participants indicate that the majority of teachers have five
years or more of experience in teaching mathematics,
which supports cognitive awareness in the educational
context of mathematics at the foundational stages.

Furthermore, this positively affects the formation of
self-awareness regarding their teaching beliefs and their
teaching profession, which reinforces their self-confidence,
leading them to persist in enriching their practices and
adopting new metacognitive strategies.

The results of this study indicated that self-assessment
indicators of the participants, evaluating the
self-performance awareness of the teachers, showed that
teaching experiences have an impact on students’
acquisition of metacognitive thinking skills. Teachers'
experiences enable them to actively employ knowledge in
content to develop higher-order thinking skills, monitor
performance, and manage classrooms effectively. This
level has a positive impact on the acquisition of
metacognitive thinking skills, as teaching experiences play
a significant role in knowledge awareness and its
organization. There is a correlation between performance
level and the effective use of thinking skills, organizational
procedures, and decision-making. Therefore, the
application of a classroom environment, combined with the
utilization of a self-learning methodology in instruction
and learning, can enhance students' self-awareness of how
to organize their learning. This result is consistent with
what was specified by Hamzah et al. [4].

On the other hand, these results suggest that the
environmental design factor has no effect in this study. We
attribute this to the fact that knowledge acquisition by the
learner is one of the teacher's primary roles, achieved
through a set of procedures that include metacognitive
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thinking skills, which teachers employ to achieve goals,
teach content, and reflect on skills. Many researchers in
metacognition do not find a correlation between
environmental design and the acquisition of metacognitive
skills, arguing that behaviors and performance strategies
result from cognitive performance and reflect the dynamic
interaction between teaching methods and strategies.

Furthermore, related practices reveal that the school
environment, which provides learners with mental tools,
strengthens cognitive perception abilities and enriches
behavior to give individuals new experiences, utilizing
acquired knowledge and controlling their learning [20].
Thus, it makes them feel a sense of self-importance,
without being conditioned by a systematic space,
especially if the design is an individual's mental activity.
This is considered the best design for learning
environments that teachers target to explore experiences
[19].

Some previous studies have justified that metacognitive
aspects are organized in the brain's neural circuit.
Considering the cognitive processes that require cognitive
operations, such as perception, attention, monitoring, and
understanding [20], the individual attempts to recall prior
knowledge and experience to solve a new problem. The
individual may use different assumptions to solve the
problem, which is due to differences in the knowledge they
acquire from the learning environment. This is also
attributed to differences in the problem's design or

planning, as well as the selection of mental models they
feel connected to [10].

On the other hand, we justify the lack of effect from the
environmental design factor in this study, as awareness of
the impact of organizing knowledge processes and the
effective use of cognitive thinking skills is associated with
the application of mental behaviors and actions.
Furthermore, previous studies [22] have indicated a lack of
research using environmental designs and a limited number
of studies on teachers' knowledge and perceptions
regarding metacognitive thinking skills. The study tools
were designed to gather teachers' perceptions about their
awareness of metacognitive thinking skills in their teaching
performance.

The researcher aims to design tools based on teachers'
opinions regarding the application of metacognitive
thinking skills in real teaching environments, where
teachers undergo professional training to become more
effective in employing these skills in the classroom,
making teaching more aware and effective.

Additionally, there appears to be a need for research to
evaluate teachers' and students' opinions on applying
metacognitive thinking skills and their gains while working
on them, to clarify the conditions that influence the design
of environments for metacognitive thinking skills. Figure
8 illustrates the results regarding whether the curriculum
provides opportunities for reflective thinking and
hypothesis creation.

Critical reflection and the creation of hypotheses for
mathematical problems can be achieved through teaching

@ Agree: 45.2%

@ Strongly Disagree: 41.9%

@ Disagree: 9.7%

@ Strongly Agree: 3.2%

Figure 8. Results on Whether the Curriculum Provides Opportunities for Reflective Thinking and Hypothesis Creation
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6. Conclusions and Suggestions for
Future Research

The importance of this paper lies in demonstrating that
we can elevate knowledge to a further extent through
planning, focusing on goals, and becoming familiar with
practices, which guide the development of strategies for
metacognitive thinking skills, followed by receiving
feedback. This study examines the relationship between
awareness and cognitive perception of professional
mathematics teachers' performance in the fields of teaching
practices and metacognitive thinking, particularly in the
primary education stage, highlighting its significance and
contribution to the future of education.

The primary goal emphasized was to reveal the level of
awareness regarding the use of metacognitive strategies,
which was high among mathematics teachers in the
following areas:

*  The impact of awareness of learning processes and
how well they meet the learner's needs.

*  The level of teacher awareness of knowledge.

*  The methods and approaches to goal setting and how
well teachers can implement them.

Based on these results, we conclude that structural
growth can only be achieved through a genuine training
framework that focuses on awareness of the impact of
metacognitive thinking processes, aiming to employ prior
knowledge and integrate it with new knowledge. This
highlights the awareness of activities that enhance the
extraction of professional performance competencies in
teachers, by being conscious of the organization of
knowledge they express and demonstrate, and their ability
to transfer this knowledge, which enables the assessment of
the cognitive transformations achieved by the learner.

Regarding the awareness of applying metacognitive
thinking strategies in mathematics content, it was at a
medium level in this primary stage. In this regard, we may
highlight other effective roles beyond the teacher, such as
curriculum planners, who are required to define goals for
teachers in mathematics content and contexts to activate
the development of metacognitive thinking skills,
strategies, and guide practices so that teachers can present
knowledge in accordance with awareness of individual
capabilities and their differentiation. The teacher should
exemplify this by providing opportunities for developing
discussions related to tasks and proposing new predictions
during mathematical concepts.

The organizational effort for knowledge and
empowerment was justified by abandoning traditional
teaching methods and creating an environment that fosters
critical thinking and learning, with a focus on modern
teaching methods. In the primary education stage, the
learner is influenced by the overwhelming amount of
outdated information, which may not be recognized as
important or relevant to future goals. Consequently, they
may not understand what they need to focus on, as the

goals are unclear to them. Experiences are connected to

knowledge, but to empower them, they must rely on the

stored cognitive structure, perception, recall, and
understanding of what they learn.

The data reveal the relative strength of awareness in the
areas of teaching methods and objectives, as well as the
effectiveness of teachers in implementing them in relation
to gender and academic qualifications. This is linked to the
impact of cognitive awareness, awareness of learning
processes, and how well they meet the learner's future
needs: understanding of the learning process’s impact, and
consequently achieving achievements for methods that
enhance metacognitive thinking, which provides rich
educational experiences that may differ from others in their
content, in addition to various types of self-regulation and
self-control, not in their form or quality, but in the tasks
and goals that manifest in strategies for planning,
monitoring, striving to achieve goals, and thinking
effectively in teaching effectiveness and the organization
of cognitive resources.

On the other hand, the validity of the model for
hypothesis selection was reported. A significant effect of
teaching experience on the development of students'
metacognitive thinking skills was found, confirming that
these teachers have goals through which they seek to
increase their competence in understanding knowledge,
including their beliefs about themselves, by striving to
develop their knowledge and performance processes. The
depth of knowledge crystallizes with the development of
experience.

While the results indicated no effect for the dimension of
environmental design, increasing efforts are being made to
link solutions to these issues and measurement scales for
exploring  performance  situations that  support
metacognitive thinking, thereby enhancing understanding
of these practices.

Additionally, the opportunity to propose predictions for
the content they work on, and to develop their practices in
teaching mathematics content, as well as analyzing and
judging situations, is provided.

Some data also relate to recommendations:

*  Providing content that allows for the development of
applying metacognitive thinking strategies.

*  Providing training applications for teachers that allow
for the implementation of metacognitive thinking
strategies, enabling practices for more than one
activity.

¢ Developing measurement tools related to the impact
of teaching metacognition in elementary classrooms,
which contributes to enhancing the effectiveness of
the educational process and understanding its effects
from the perspective of both the learner and the
teacher. This represents a challenge that should be
researched in the early stages.

Summary: In the context of emphasizing thinking and
problem-solving, this article focuses on the role of
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metacognitive thinking strategies, their pedagogical
dimensions, and the effectiveness of their subsequent
impact. It can be concluded that establishing a relationship
between perceived knowledge and the wuse of
metacognitive thinking skills serves as a motivational
factor in retrieving prior experiences, identifying and
representing problems based on assumptions, and
employing necessary procedures such as organization and
reflective practice. This relationship constitutes a critical
determinant in enhancing performance and achieving
high-quality solutions. Furthermore, this framework aligns
with approaches used to infer behavioral characteristics
associated with learners’ latent creative abilities. The
capacity to plan, monitor progress, and reflect—based on
the teacher’s cognitive awareness of their own
performance and their organization of knowledge for
learners—corresponds to higher-order teaching. Such an
approach emphasizes the activation and structuring of
metacognitive memory, thereby increasing the potential for
its continuous development throughout the curriculum.

7. Limitations

This study presents new knowledge of its kind; however,
several limitations need to be taken into account.

First, the researcher encountered obstacles and was
unable to disclose the total sample size, which is the
starting point for research. Therefore, generalization of
results must be done carefully.

Second, the results of this study are a basis for future
analyses that can retest the outcome with a larger sample or
at different levels.

In addition, this study believes that the new vision for
teaching at this stage is more concerned with developing
thinking skills and fostering imagination and innovation.

Thus, teaching that enhances students’ interests is
reflected in their awareness of the role of behavior in the
classroom, where such awareness often plays a crucial role
in fostering engagement and effective learning.
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