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 Metacognitive awareness and problem-solving skills are critical for students’ 

academic success. Although studies have shown a positive link between 

Metacognitive awareness and problem-solving skills, the role of motivational 

factors—especially self-efficacy—remains underexplored, particularly among 

middle school students. This gap limits our understanding of how cognitive and 

affective processes interact in early adolescence. This study aims to examine the 

mediating role of self-efficacy in the relationship between metacognitive 

awareness and problem-solving skills among middle school students. A 

quantitative correlational research design was adopted. The sample consisted of 

320 eighth-grade students from public middle schools in Türkiye. Data were 

collected using validated self-report scales measuring metacognitive awareness, 

self-efficacy (academic, social, and emotional), and problem-solving skills 

(confidence, control, and avoidance). Pearson correlations and structural equation 

modeling were used for data analysis. The results revealed moderate, positive, and 

significant correlations among metacognitive awareness, self-efficacy, and 

problem-solving (r = .48–.49, p < .01). Structural equation modeling confirmed 

that metacognitive awareness significantly predicted problem-solving skills (β = 

.59, p < .01), and self-efficacy partially mediated this relationship (indirect effect 

= .27, p < .01; VAF = 31%). The findings indicate that self-efficacy is a key 

motivational mechanism linking metacognitive awareness to effective problem-

solving. This study contributes to the literature by highlighting the mediating role 

of self-beliefs in cognitive performance among middle school students. Practical 

implications include integrating metacognitive strategy training and self-efficacy 

support into classroom instruction. 
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Introduction 

 

In 21st-century learning environments, students' metacognitive awareness (MA) and problem-solving (PS) skills 

are increasingly emphasized for academic success and lifelong learning. While problem-solving is among the core 

competencies identified by the Partnership for 21st Century Skills (2019), metacognitive awareness is widely 

recognized in educational research as a foundational cognitive process that supports effective learning and 

adaptability (Akcay et al., 2023; Fleur et al., 2021; Koc & Coral, 2024; Popandopulo et al., 2023). In a world of 



Yurt  

922 

constant change and information overload, learners are expected to access and evaluate, manage, and apply 

knowledge effectively. While MA enables individuals to regulate their thinking, monitor their comprehension, 

and adapt learning strategies, PS skills empower them to analyze unfamiliar situations, generate alternatives, and 

make informed decisions. These competencies are essential for academic development and addressing 

contemporary challenges such as sustainability, digital innovation, and collaborative problem-solving. 

 

Recent studies have revealed that MA plays a significant role in shaping students' PS performance, with higher 

MA levels contributing to better understanding of problems, appropriate strategy use, and more successful 

solutions (Güner & Erbay, 2021; Natarajan et al., 2022; Sevgi & Karakaya, 2020; Zerdali & Eğmir, 2025; Utami 

et al., 2023). Other research confirms a positive and moderate relationship between MA and students' attitudes 

toward problem solving in various subject areas (Sevgi et al., 2020; Sevgi & Alpaslan, 2023). Moreover, 

metacognitive instruction has been shown to improve students' mathematical PS performance significantly (Habib 

et al., 2024), and students with higher MA are more effective in planning, monitoring, and evaluating their 

strategies (Fauziana & Fazilla, 2022; Yurt, 2022). 

 

Despite extensive research documenting the positive correlation between MA and PS, a critical gap exists in 

understanding the underlying mechanisms of this relationship. Specifically, no studies have empirically examined 

whether self-efficacy mediates the MA-PS relationship in middle school contexts, leaving educators without 

evidence-based strategies to optimize cognitive and affective factors simultaneously. In particular, there is a lack 

of studies examining potential affective or motivational variables that mediate this relationship, especially in 

middle school contexts. One such variable is self-efficacy (SE), which refers to an individual's belief in their 

ability to perform tasks successfully (Bandura, 1997). SE influences students' engagement, emotional regulation, 

and persistence in the face of cognitive challenges. Students with high SE are more confident in their PS abilities 

and are less affected by anxiety, stress, and disengagement during the learning process (Açıksöz et al., 2016; 

Essuman et al., 2025; Şanlı, 2020). 

 

Indeed, recent evidence suggests that SE may enhance performance directly and mediate between cognitive 

factors and behavioral outcomes. For example, Suliani et al. (2024) found that students with higher mathematical 

SE beliefs also exhibited stronger use of metacognitive strategies in geometry problem solving. However, despite 

theoretical support for this relationship, empirical research examining the mediating role of SE in the link between 

MA and PS skills is scarce, especially among middle school populations. This study investigates the mediating 

role of SE in the relationship between MA and PS skills among middle school students. By addressing this 

underexplored pathway, the study seeks to fill a critical gap in the literature and provide a more integrated 

understanding of how cognitive and affective factors jointly contribute to students' problem-solving capacities. 

This research is particularly significant for three reasons: First, it provides empirical evidence for a theoretically 

grounded but underexplored pathway in educational psychology. Second, focusing on middle school students—a 

critical developmental period when academic self-perceptions crystallize—addresses a population where 

interventions can have a lasting impact. Third, the findings will inform evidence-based instructional design 

simultaneously targeting cognitive and motivational factors, potentially enhancing immediate academic 

performance and long-term learning dispositions. 
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Conceptual Framework 

 

Problem-solving (PS) is a critical cognitive and behavioral competency that enables individuals to address 

challenges encountered in daily life. According to D’Zurilla and Goldfried (1971), PS skills encompass 

individuals’ intellectual and behavioral activities to understand problems and develop practical, applicable 

solutions. Beyond the mere application of learned rules, successful problem-solving also requires higher-order 

thinking skills such as creative, critical, and analytical thinking (Bailin et al., 1999; Sternberg, 2006). These skills 

are foundational for academic success and necessary for adapting to real-life complexities. Students with well-

developed PS skills are more capable of achieving academic goals, managing stress, and experiencing greater 

satisfaction in school and personal contexts (Kurt, 2023). Therefore, fostering students’ problem-solving abilities 

is essential for their holistic development and long-term success. 

 

The theoretical foundation of this study rests on the multidimensional nature of problem-solving as conceptualized 

by Heppner and Peterson (1982). They hypothesize PS skills as comprising three key dimensions: confidence, 

avoidance, and self-control. Confidence in problem-solving is defined as a student's belief in their ability to 

effectively handle challenging situations (Serin et al., 2010). This dimension reflects the motivational aspect of 

problem-solving, where students' perceived competence directly influences their willingness to engage with 

complex problems. Students with high confidence are likelier to persist, stay motivated, and choose appropriate 

strategies (Kruger, 1997). Conversely, avoidance delays or evades problem-solving efforts, often driven by fear 

of failure or anxiety (Arslan, 2005). This dimension represents the behavioral manifestation of students' perceived 

inability to cope with challenging situations. Self-control relates to regulating cognitive and emotional processes 

during problem-solving, such as goal-setting, motivation, and time management (Bulut Serin & Derin, 2008). 

This dimension encompasses the executive function aspects of problem-solving, enabling students to maintain 

focus and strategic thinking throughout the problem-solving process. Students with high self-control are generally 

more focused, strategic, and solution-oriented (Saracaloğlu et al., 2005). 

 

Integrating metacognitive awareness (MA) into this framework emerges from its fundamental role in cognitive 

regulation and strategic thinking. The role of metacognitive awareness (MA) in improving PS skills has been 

widely acknowledged. MA is an individual's ability to consciously monitor, control, and regulate cognitive and 

affective activities (Flavell, 1979; Mahdavi, 2014). It encompasses awareness of thinking patterns, emotional 

regulation, belief systems, intentions, and learning strategies (Hartman, 2001). From a theoretical standpoint, MA 

serves as the cognitive foundation that enables students to effectively navigate the three problem-solving 

dimensions by providing the metacognitive tools necessary for strategic thinking and self-regulation. Students 

with strong MA are more adept at managing learning tasks and using cognitive resources efficiently to navigate 

complex problems. 

 

The theoretical inclusion of self-efficacy (SE) as a mediating variable stems from its pivotal role in translating 

cognitive awareness into behavioral action. A variable that may explain how metacognitive awareness (MA) 

translates into effective problem-solving (PS) is self-efficacy (SE). SE refers to individuals' belief in their 

capabilities to organize and execute courses of action (Bandura, 1997). This belief system influences academic 
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motivation, resilience, and emotional regulation (Pajares & Schunk, 2001). According to Bandura's social 

cognitive theory, SE functions as a crucial mechanism for transforming cognitive capabilities into actual 

performance, making it a logical mediator between metacognitive awareness and problem-solving behaviors. In 

particular, academic self-efficacy includes confidence in handling academic tasks, managing time, using 

strategies, and achieving goals (Zimmerman, 1995; Solberg et al., 1993), while social and emotional self-efficacy 

beliefs contribute to interpersonal success and emotional well-being (Wei et al., 2005; Mayer & Salovey, 1993). 

 

The proposed theoretical model establishes a sequential relationship where metacognitive awareness provides the 

cognitive foundation for problem-solving competence. At the same time, self-efficacy serves as the motivational 

bridge that transforms this awareness into actual problem-solving behaviors. Building on this theoretical 

foundation, this study proposes that SE mediates MA and PS skills in middle school students. The conceptual 

framework is grounded in the interrelationships among cognitive monitoring, belief systems, and behavioral 

outcomes, aiming to contribute to theoretical knowledge and practical educational interventions. The proposed 

conceptual model is presented in Figure 1, which posits that MA directly predicts PS skills and indirectly 

influences them through the mediating effect of SE. This theoretical framework suggests that students with high 

levels of metacognitive awareness will demonstrate enhanced problem-solving skills directly through improved 

cognitive regulation and indirectly through increased self-efficacy beliefs that motivate sustained engagement 

with challenging problems. 

 

 

Figure 1. Conceptual Model 

 

Theoretical Background and Hypotheses Development 

Metacognitive Awareness and Problem-Solving Skills 

 

Metacognitive awareness (MA) refers to the ability to monitor, evaluate, and regulate one's cognitive processes 

(Flavell, 1979; Mahdavi, 2014). Students with high levels of MA understand their thought processes and use this 

awareness to plan, control, and evaluate their learning and problem-solving behaviors (Hartman, 2001). MA plays 
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a pivotal role in selecting problem-solving strategies, monitoring outcomes, and reflecting on the efficacy of 

solutions. Extensive empirical research has established a robust foundation for the relationship between 

metacognitive awareness and problem-solving skills, particularly in middle school. Numerous studies have 

highlighted a strong and positive association between metacognitive awareness and problem-solving skills, 

especially among middle school students. For example, Sevgi and Karakaya (2020) reported a moderate, positive 

correlation between MA and PS skills among 5th to 8th-grade students. Similarly, Sevgi et al. (2020) and Sevgi 

and Alpaslan (2023) found that MA was significantly associated with students' attitudes and tendencies toward 

problem-solving, particularly in mathematics. These correlational findings consistently prove that students with 

higher metacognitive awareness demonstrate superior problem-solving capabilities across various academic 

domains. 

 

Process-oriented studies have further illuminated how metacognitive awareness enhances problem-solving 

performance. Güner and Erbay (2021) showed that students with high MA were more capable of understanding 

problems, selecting appropriate strategies, and reaching accurate solutions. Additionally, Zerdali and Eğmir 

(2025) found a strong correlation between MA and reflective thinking in the context of problem-solving. These 

studies demonstrate that metacognitive awareness operates through specific cognitive processes, including 

problem comprehension, strategy selection, and solution evaluation. 

 

Experimental interventions have provided causal evidence for the relationship between metacognitive awareness 

and problem-solving skills. Experimental studies have further supported this relationship. Habib et al. (2024) 

reported that instruction focused on metacognitive strategies significantly improved students' mathematical 

problem-solving performance. Utami et al. (2023) and Fauziana and Fazilla (2022) demonstrated that students 

with high levels of MA performed better on science-based problem-solving tasks, showing improved planning 

and monitoring behaviors. Yurt (2022) emphasized the significant role of metacognitive strategies in students' 

mathematical reasoning processes. These intervention studies provide compelling evidence that enhancing 

metacognitive awareness improves problem-solving outcomes. 

 

From an academic performance perspective, research has consistently demonstrated that metacognitive awareness 

supports deeper learning through enhanced self-monitoring, evaluation, and regulation capabilities. From an 

academic perspective, MA supports deeper learning through self-monitoring, evaluation, and regulation (Rivas et 

al., 2022). Empirical evidence has shown that metacognitive strategy instruction improves student performance 

across subjects (De Boer et al., 2018; Marangoz & Ensar, 2025). Specific to problem-solving, research highlights 

that students who effectively utilize metacognitive strategies perform better in mathematics (Güner, 2021), science 

(Durgun & Önder, 2019), and interdisciplinary tasks (Mohamed et al., 2020). Additionally, students with higher 

MA are better at planning, choosing strategies, and evaluating outcomes (Marić & Sakač, 2018). 

 

These findings suggest that enhancing students' MA is a practical approach for developing stronger PS skills, 

providing a solid empirical foundation for the proposed direct relationship. Based on this robust empirical 

evidence, the following hypothesis is proposed: 

H1: Middle school students' metacognitive awareness significantly predicts their problem-solving skills. 
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The Mediating Role of Self-Efficacy 

 

Self-efficacy (SE) is a person's belief in their ability to perform tasks and succeed in specific situations (Bandura, 

1997). It influences motivation, emotional regulation, and behavior, especially in academic settings. Students with 

high SE are more likely to approach challenges confidently, persist through difficulties, and use more effective 

strategies during problem-solving (Schunk & Pajares, 2009).Emerging research has identified self-efficacy as a 

crucial mediating mechanism in the relationship between cognitive competencies and behavioral outcomes. 

Recent research has identified self-efficacy as a potential mediator in the cognitive and behavioral competencies 

relationship. For example, Akamatsu et al. (2019) found that the use of metacognitive strategies improved 

students' self-efficacy beliefs, which in turn enhanced their learning outcomes. This finding suggests that 

metacognitive awareness strengthens students' confidence in their abilities before translating into improved 

performance. Mohamed et al. (2020) showed that a metacognitive teaching program significantly improved self-

efficacy and problem-solving performance. Fadillah and Nurhasanah (2021) emphasized that students with high 

SE could more efficiently manage the learning process and identify the strategies needed for effective problem-

solving. These studies indicate that self-efficacy is a motivational catalyst that transforms cognitive awareness 

into effective problem-solving behaviors. 

 

Subject-specific research has provided additional evidence for the mediating role of self-efficacy in academic 

contexts. Suliani et al. (2024) noted that students with high self-efficacy in mathematics also showed stronger 

metacognitive strategy use when solving geometry problems. This bidirectional relationship suggests that self-

efficacy results from metacognitive awareness and facilitates its practical application in problem-solving contexts. 

Mediation studies have directly tested the role of self-efficacy as an intermediary variable between cognitive and 

performance outcomes. Furthermore, Hwang and Oh (2021) found that academic SE partially mediated the 

relationship between self-directed learning and problem-solving skills. Koyuncuoglu (2023) reported that self-

efficacy mediated the relationship between metacognition and academic performance, suggesting that SE bridges 

cognitive awareness and successful task execution. Similarly, Zayed (2024) identified academic self-efficacy as 

a mediator variable in the relationship between metacognitive awareness and deep learning among university 

students, further underscoring the integrative role of SE in linking cognitive and motivational factors. These 

mediation studies provide direct empirical support for the proposed mediating role of self-efficacy in the 

relationship between metacognitive awareness and problem-solving skills. 

 

The psychological mechanisms underlying this mediation can be understood through motivational regulation. 

Empirical studies have shown that high SE can reduce anxiety (Anicama et al., 2025; Fürtjes et al., 2023), boost 

motivation (Basileo et al., 2024; Miao et al., 2025), and enhance the use of cognitive and metacognitive strategies 

(Essuman et al., 2025; Şanlı, 2020). Individuals with stronger SE are generally more confident in applying 

metacognitive strategies and persisting through complex tasks (Nie et al., 2011), and this confidence may directly 

support more effective PS behaviors. These findings suggest that self-efficacy operates as a motivational amplifier 

that enhances the effectiveness of metacognitive strategies in problem-solving contexts. 

 

Despite theoretical support and related empirical evidence, there remains a significant gap in research directly 
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examining the mediating role of self-efficacy in the relationship between metacognitive awareness and problem-

solving skills among middle school students. However, despite these theoretical connections, the mediating role 

of SE in the relationship between MA and PS remains largely unexplored, particularly among middle school 

students. This gap is particularly significant given the developmental nature of the middle school period, where 

students are developing cognitive and motivational competencies that will influence their academic success. 

 

The limited number of existing studies suggests indirect links between these variables, providing preliminary 

support for the proposed mediation model. A limited number of existing studies suggest indirect links between 

these variables. These findings support the plausibility of a mediating role of SE in the MA–PS link, but direct 

empirical testing is needed to establish this relationship definitively. Given the developmental importance of 

middle school years and the growing recognition of the need to integrate cognitive and motivational processes in 

educational research, examining this mediation can provide valuable insights for both theoretical understanding 

and practical educational interventions. Together, these findings highlight the importance of examining self-

efficacy as a mediating mechanism in understanding how metacognitive awareness translates into effective 

problem-solving, especially during critical developmental stages such as middle school. Despite this evidence, 

there is a noticeable lack of empirical research directly testing the mediating role of SE in the relationship between 

MA and PS among middle school students. This study addresses this critical gap by directly testing the mediating 

role of self-efficacy in the relationship between metacognitive awareness and problem-solving skills among 

middle school students. Therefore, the following hypothesis is proposed: 

H2: Self-efficacy mediates the relationship between middle school students' metacognitive awareness and 

their problem-solving skills. 

 

Method 

Research Model 

 

This study adopted a quantitative (QUAN) research method, as it aimed to examine the relationships between 

variables statistically through measurable data. In the context of educational research, the QUAN method refers 

to the systematic investigation of numerical data to identify patterns, test hypotheses, and make predictions. 

Within this quantitative framework, a correlational research design was used. Correlational design refers to a non-

experimental research design in which the direction and strength of relationships between two or more variables 

are examined without manipulation or intervention (Büyüköztürk et al., 2018). While the method refers to the 

overall approach to the research (i.e., QUAN), the design refers to the specific strategy used to collect and analyze 

data (i.e., correlational).In this study, a correlational design was preferred to explore the predictive relationships 

between metacognitive awareness, self-efficacy, and problem-solving skills among middle school students. The 

aim was to identify whether metacognitive awareness significantly predicts problem-solving skills and whether 

self-efficacy mediates in this relationship. 

 

Participants 

 

The participants of this research consisted of 320 eighth-grade students studying in public middle schools located 



Yurt  

928 

in the central district of a major city in the Marmara region of Turkey. Eighth-grade students were chosen because 

this period represents a critical stage in cognitive and emotional development, during which metacognitive 

strategies and problem-solving abilities become more structured and consciously used. Students were included in 

the study using the convenience sampling method. This method allows researchers to collect data from participants 

who are readily accessible in terms of time and resources (Büyüköztürk et al., 2018). This study selected five 

public middle schools due to their accessibility, administrative approval, and proximity to the researcher's 

institution. While schools were selected based on convenience, volunteer students from these schools were invited 

to participate. Participation was entirely voluntary. 

 

Before data collection, ethical approval was obtained from the university's Ethics Committee, and the relevant 

Provincial Directorate of National Education granted official permissions. Students and their families were 

informed about the purpose of the research, and informed consent was obtained. Data were collected via a face-

to-face paper-based questionnaire administered in classroom settings. The questionnaire took approximately 15 

minutes to complete and was administered by the researcher with support from classroom teachers to ensure 

understanding and consistency. This procedure ensured a standardized data collection environment, contributing 

to the reliability and validity of the study. Among the participants, 164 students (51.3%) were female and 156 

(48.8%) were male. Regarding socioeconomic status, most students (62.2%) reported a middle economic level, 

while 27.5% described their status as high and 10.3% as low. 

 

Variables and Data Collection Tools 

Metacognitive Awareness 

 

The Metacognitive Awareness Scale for Children used in this study was originally developed by Sperling et al. 

(2002), and its Turkish adaptation was carried out by Karakelle and Saraç (2007). Although the scale is 

theoretically designed to assess multiple dimensions of metacognitive processes—such as monitoring, task 

performance, control, and self-awareness—the adaptation study concluded that these sub-dimensions are highly 

interrelated and could not be reliably distinguished as separate constructs in practice. Therefore, it was 

recommended that the scale be used as a unidimensional (single-factor) measure for more accurate and consistent 

results (Karakelle & Saraç, 2007).  

 

The scale includes 18 items and is designed to measure the metacognitive awareness of middle school students. 

It is a five-point Likert-type scale (1 = never, 5 = always), where higher scores indicate a higher level of 

metacognitive awareness. In this study, confirmatory factor analysis (CFA) was conducted to determine whether 

the single-factor structure of the scale fits the current dataset of 320 eighth-grade students. The CFA results 

showed that the model fit indices were at an acceptable level: χ² = 157.58, χ²/df = 1.90, p < .001, CFI = 0.95, 

RMSEA = 0.05, IFI = 0.95, TLI = 0.91, SRMR = 0.04. These values indicate that the unidimensional structure of 

the scale is appropriate for the current sample. The standardized factor loadings of the items ranged from 0.36 to 

0.72, suggesting that all items contributed meaningfully to the overall construct. The Cronbach’s Alpha internal 

consistency coefficient of the scale was calculated as 0.85, indicating a high level of reliability. 
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Self-efficacy 

 

The Self-Efficacy Scale for Children, developed by Telef and Karaca (2012), was used in this study to measure 

students’ beliefs in their capabilities across different domains. Designed for use with primary and secondary 

school students, the scale comprises 21 items and is based on a five-point Likert scale (1 = not at all, 5 = very 

well). It is structured into three interrelated dimensions: academic self-efficacy, social self-efficacy, and emotional 

self-efficacy. Academic self-efficacy refers to the belief in one’s ability to accomplish academic tasks; social self-

efficacy reflects confidence in building and maintaining social relationships; and emotional self-efficacy denotes 

one’s perceived competence in managing emotional experiences and responses. High scores on the overall scale 

indicate a strong general sense of self-efficacy.  

 

In the context of this study, confirmatory factor analysis (CFA) was performed to test the construct validity of the 

three-factor structure of the scale. The CFA results revealed that the model demonstrated acceptable goodness-of-

fit indices: χ² = 408.66, χ²/df = 2.31, p < .001, CFI = 0.92, RMSEA = 0.06, IFI = 0.92, TLI = 0.91, SRMR = 0.06. 

These results support the validity of the three-dimensional structure within the sample of 320 middle school 

students. The standardized factor loadings for the items ranged from 0.45 to 0.73, indicating that each item 

significantly contributed to its corresponding dimension. Furthermore, the subscales' reliability coefficients 

(Cronbach's Alpha) were 0.84 for academic self-efficacy, 0.82 for social self-efficacy, and 0.80 for emotional self-

efficacy. These findings indicate that the scale possesses strong internal consistency and is suitable for assessing 

self-efficacy in middle school populations. 

 

Problem-solving Skill 

 

In order to assess students' self-perceived problem-solving abilities, the Problem-Solving Inventory (PSI) 

developed by Serin et al. (2010) for primary school children was utilized in this study. The PSI is a 24-item, five-

point Likert-type scale, ranging from "I never act like this" to "I always act like this", designed to measure how 

frequently students engage in certain behaviors during problem-solving. The inventory comprises three distinct 

but interrelated dimensions: confidence in problem-solving skills, personal control, and avoidance. Confidence 

reflects the student's belief in their ability to solve problems effectively; personal control pertains to their perceived 

ability to regulate their actions during problem-solving; and avoidance refers to the tendency to delay or evade 

dealing with problems. 

 

Confirmatory factor analysis was conducted on data collected from 320 middle school students to examine the 

construct validity of the PSI within the context of this research. The results indicated that the three-factor model 

had acceptable fit indices: χ² = 537.23, χ²/df = 2.20, p < .001, CFI = 0.91, RMSEA = 0.06, IFI = 0.91, TLI = 0.90, 

SRMR = 0.06. The standardized factor loadings for the items ranged from 0.40 to 0.81, suggesting that each item 

made a meaningful contribution to its corresponding dimension. In addition, the scale demonstrated strong internal 

consistency, with Cronbach's Alpha coefficients of 0.88 for the confidence in problem-solving skills subscale, 

0.76 for the personal control subscale, and 0.84 for the avoidance subscale. These results confirm that the PSI is 

a valid and reliable instrument for assessing self-perceived problem-solving skills in middle school students. 
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Gender 

 

The genders of the middle school students who participated in the research were controlled in the research model, 

considering the potential effect on problem-solving skills, which is the study's dependent variable. Studies show 

contradictory findings about whether gender affects students' problem-solving skills. Some studies claim that 

problem-solving skills may differ according to gender (Koray & Azar, 2008; Walker et al., 2002). However, other 

studies suggest that problem-solving skills do not significantly vary based on gender (Kaymakcı & Can, 2021; 

Kazu & Ersözlü, 2008). Zhu (2007) interpreted these inconsistent findings by referring to a complex interplay of 

biological, psychological, and environmental factors influencing gender differences. 

 

In the context of middle school students in Türkiye, recent findings similarly indicate a mixed pattern. For 

instance, Sevgi and Karakaya (2020) found no significant gender difference in problem-solving skills among 

middle school students, although they reported a female advantage in metacognitive awareness. Conversely, Sevgi 

et al. (2020) observed that male middle school students outperformed females in problem-solving tasks. Likewise, 

Sevgi and Alpaslan (2023) reported no significant gender-based difference in students' attitudes toward problem-

solving. Yurt (2022) highlighted that female students used more metacognitive strategies in mathematics lessons 

and that these strategies partially mediated the gender difference in mathematical reasoning skills. Taken together, 

the trend in Türkiye among middle school students does not suggest a consistent gender-based pattern in problem-

solving skills. Instead, it reflects variability across different studies, with some reporting gender neutrality and 

others identifying performance differences that metacognitive factors may mediate. 

 

Statistical Analysis 

 

Skewness and kurtosis coefficients were calculated to examine the distribution of scores obtained from 

metacognitive awareness, problem-solving, and self-efficacy scales. The primary purpose of these calculations is 

to determine how symmetrical and close to the normal distribution the scores are. In this context, finding the 

skewness and kurtosis coefficients in the range ±1 is sufficient to meet the normal distribution assumption (Hair 

et al., 2013). It is determined that the calculated coefficients are within the specified range (-.53≤Skewness≤.78, 

-.69≤Kurtosis≤.55), and the scale scores have a normal distribution. 

 

Pearson correlation coefficients and the relationships between metacognitive awareness, problem-solving, and 

self-efficacy scores were calculated. The mediating role of self-efficacy in the effect of metacognitive awareness 

on problem-solving skills was tested using structural equation model analysis. Hair et al. (2014) proposed a 

method that was applied to test the mediator role. In this method, the following steps are applied to test the 

mediating role: i) The direct effect of the independent variable on the dependent variable is investigated. If this 

effect is statistically significant, the next step can be taken. ii) The model includes the mediator variable in the 

second step. At this step, the effect of the independent variable on the mediating variable and the impact of the 

mediating variable on the dependent variable should be significant. In addition, the resulting indirect effect is 

expected to be statistically significant. When these conditions are met, the third step is taken. iii) The VAF 

(Variance Accounted For) value is calculated in the third step. It is calculated with the formula VAF [(Indirect 
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effect)/ (Indirect effect + Total effect) x 100]. Values of VAF>80 indicate a full mediator and 20 ≤ VAF ≤ 80 a 

partial mediator role. VAF values < 20 indicate the absence of a mediator role. 

 

Before applying the structural equation model analysis, some assumptions were checked. VIF (Variance Inflation 

Factor) values were calculated to determine whether there was multicollinearity between the variables. VIF>3 

values indicate multicollinearity (Yurt, 2023). The highest VIF value was calculated as 1.91, and it was determined 

that there was no multicollinearity between the variables. Cook distance values were calculated to control for 

multivariate outliers. It was understood that the Cook distance values were less than 1, and no multivariate extreme 

values were in the data set. The Mardia multivariate standardized kurtosis coefficient was calculated to test the 

multivariate normal distribution assumption. The fact that this coefficient is less than 8 indicates that multivariate 

normality is achieved (Kline, 2023). In this study, the multivariate kurtosis coefficient of Mardia was calculated 

as 7.54, and it was determined that the multivariate normal distribution assumption was met. Analyses were 

performed using SPSS 25.0 and AMOS 24.0 statistical package programs. 

 

Results 

 

Before testing the research hypotheses, preliminary analyses were conducted to examine the relationships among 

the main variables and to report descriptive statistics for the scale scores. Table 1 presents the means, standard 

deviations, and Pearson correlation coefficients for metacognitive awareness, self-efficacy, and problem-solving 

skills.  

 

Table 1. Pearson Correlation Coefficients of the Relationships Between Metacognitive Awareness, Problem-

solving, and Self-Efficacy Scores 

  Variables 1. 2. 3. 4. 5. 6. 7. 8. 9. 

1. Metacognitive awareness 1         

2. Problem-solving confidence .31** 1        

3. Personal control .22** .24** 1       

4. Approach avoidance style -.28** -.25** -.55** 1      

5. PSI Total .48** .42** .65** -.82** 1     

6. Academic self-efficacy .40** .12* .25** -.23** .32** 1    

7. Social self-efficacy .34** .14** .16** -.18** .28** .43** 1   

8. Emotional self-efficacy .41** .26** .29** -.30** .47** .51** .49** 1  

9. SES Total .49** .24** .28** -.31** .47** .73** .80** .85** 1 

 Mean 71.47 42.23 23.34 11.54 82.13 26.86 25.38 22.31 74.32 

  SD 9.08 10.71 5.92 4.03 16.19 4.89 5.67 6.14 13.84 

**p<0,01; N=320 

 

The findings revealed moderate, positive, and statistically significant relationships between metacognitive 

awareness and both problem-solving skills (r = .48, p < .01) and self-efficacy (r = .49, p < .01). Additionally, self-
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efficacy was significantly associated with problem-solving skills (r = .47, p < .01). These results indicate that 

higher metacognitive awareness in middle school students is associated with higher levels of self-efficacy and 

problem-solving ability. 

 

A structural equation model was tested to test the first hypothesis (H1: Middle school students' metacognitive 

awareness significantly predicts their problem-solving skills.) (see Figure 2). The model fit indices indicated an 

excellent fit: χ²/df = .54 (χ²/df ≤ 5), RMSEA = .00 (0 ≤ RMSEA ≤ .08), SRMR = .01 (0 ≤ SRMR ≤ .08), CFI = 

1.00 (.95 ≤ CFI ≤ 1.0), IFI = 1.00 (.95 ≤ IFI ≤ 1.0), and TLI = 1.00 (.95 ≤ TLI ≤ 1.0), in line with the 

recommendations of Hu and Bentler (1999). Metacognitive awareness significantly predicted problem-solving 

skills (β = .59, 95% CI [.44, .73], p < .01), supporting H1. Gender, included as a control variable, did not 

significantly predict problem-solving skills (β = .12, 95% CI [-.03, .28], p > .05). The model explained 34% of 

the variance in problem-solving skills (R² = .34). 

 

 

Figure 2. The Structural Equation Model Testing the Direct Effect of Metacognitive Awareness on Problem-

solving Skills 

 

To test the second hypothesis (H2: Self-efficacy mediates the relationship between middle school students' 

metacognitive awareness and their problem-solving skills), self-efficacy was included in the model as a 

mediating variable (see Figure 3). 

 

 

Figure 3. Structural Equation Model Testing the Mediator Role of Self-Efficacy in the Relationship between 

Metacognitive Awareness and Problem-solving Skills 
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The model fit indices also indicated an excellent fit: χ²/df = 1.34 (χ²/df ≤ 5), RMSEA = .03 (0 ≤ RMSEA ≤ .08), 

SRMR = .03 (0 ≤ SRMR ≤ .08), CFI = .99 (.95 ≤ CFI ≤ 1.0), IFI = .99 (.95 ≤ IFI ≤ 1.0), and TLI = .98 (.95 ≤ TLI 

≤ 1.0), in line with the recommendations of Hu and Bentler (1999). 

 

As presented in Table 2, metacognitive awareness significantly predicted self-efficacy (β = .55, 95% CI [.45, .64], 

p < .01), and self-efficacy significantly predicted problem-solving skills (β = .47, 95% CI [.19, .71], p < .01). The 

direct effect of metacognitive awareness on problem-solving skills remained significant (β = .32, 95% CI [.08, 

.53], p < .01). At the same time, the indirect effect through self-efficacy was also significant (β = .27, 95% CI 

[.10, .42], p < .01). The variance accounted for (VAF) was calculated as 31%, indicating a partial mediation. Thus, 

H2 was supported. 

 

Table 2. Total, Direct, and Indirect Effects 

  

  
β S.E. p 

%95 CI 

Lower Upper 

Total Effects      

Metacognitive awareness ---> Problem-solving skills .59 .08 <.01 .44 .73 

Direct Effects      

Metacognitive awareness ---> Problem-solving skills .32 .12 <.01 .08 .53 

Metacognitive awareness ---> Self-efficacy .55 .05 <.01 .45 .64 

Self-efficacy ---> Problem-solving skills .47 .13 <.01 .19 .71 

Gender a ---> Problem-solving skills .11 .07 .15 -.04 .25 

Indirect Effect      

Metacognitive awareness ---> Problem-solving skills .27 .08 <.01 .10 .42 

a 0= Female, 1= Male, CI= Confidence Interval 

 

Discussion 

 

This study aimed to examine how self-efficacy (SE) mediates the relationship between metacognitive awareness 

(MA) and problem-solving (PS) skills among middle school students. Adopting a correlational design and using 

structural equation modeling (SEM), the research investigated direct and indirect paths from MA to PS via SE. 

The analysis involving 320 eighth-grade students confirmed both hypothesized relationships, providing empirical 

support for a partially mediated model. The first hypothesis (H1) proposed that metacognitive awareness 

significantly predicts problem-solving skills. The results supported this hypothesis, showing that MA had a direct 

and statistically significant effect on PS skills (β = .59, p < .01). This finding aligns with prior studies that reported 

a positive association between MA and students' problem-solving performance (Sevgi & Karakaya, 2020; Güner 

& Erbay, 2021; Zerdali & Eğmir, 2025; Utami et al., 2023). Students who are more metacognitively aware are 

better at planning their actions, monitoring their progress, and evaluating the effectiveness of their strategies—

skills that are fundamental to solving problems effectively (Flavell, 1979; Hartman, 2001). 

 

Theoretically, this result supports the notion that metacognition is a higher-order regulatory process that enables 
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learners to manage their cognitive load and respond adaptively to challenges (Mahdavi, 2014; Rivas et al., 2022). 

Furthermore, the study expands this evidence base by demonstrating this link within a Turkish middle school 

population, where developmental transitions make metacognitive growth particularly relevant (Katsantonis, 

2024). Unlike prior research that primarily focused on high school or college students, this study sheds light on 

the early emergence of this association in younger learners, thus contributing to developmental and educational 

psychology literature. The second hypothesis (H2) posited that self-efficacy would mediate the relationship 

between MA and PS. SEM analysis confirmed a partial mediation, with MA significantly predicting SE (β = .55, 

p < .01), and SE, in turn, predicting PS skills (β = .47, p < .01). The indirect effect (β = .27, p < .01) was significant. 

The VAF was 31%, indicating partial mediation. These results are consistent with the theoretical framework of 

Bandura (1997), which emphasizes the reciprocal relationship between cognitive competencies and self-beliefs. 

Students who are more aware of their thinking processes likely develop a stronger sense of control over their 

academic behaviors, enhancing their confidence in problem-solving situations. 

 

These findings are in line with prior studies that found metacognitive strategy use positively influences SE 

(Akamatsu et al., 2019) and that SE enhances learning outcomes, persistence, and emotional regulation (Fadillah 

& Nurhasanah, 2021; Schunk & Pajares, 2009). Moreover, similar to the mediating roles reported by Hwang and 

Oh (2021) and Koyuncuoglu (2023), this study supports the claim that self-beliefs serve as a critical bridge 

between metacognition and performance outcomes. One of the distinct contributions of this research is its focus 

on middle school students, a group often overlooked in mediation-based cognitive-affective models. Additionally, 

by integrating academic, social, and emotional self-efficacy within the model, this study offers a more holistic 

view of how beliefs in one's capabilities affect problem-solving behaviors across cognitive and emotional 

domains. Compared to earlier studies that examined these constructs in isolation, this study presents an integrated 

model grounded in robust statistical evidence and theoretically coherent reasoning. Consequently, it contributes 

meaningfully to the literature by clarifying how MA translates into PS success and emphasizing the motivational 

pathway involving SE. 

 

Limitations and Future Research Suggestions 

 

Despite its valuable contributions, this study has limitations that should be acknowledged. First, using a cross-

sectional design restricts the ability to make causal inferences. While structural equation modeling revealed 

significant relationships among variables, longitudinal or experimental research designs would provide more 

substantial evidence for directional causality. Second, all data were collected through self-report instruments, 

which may be affected by social desirability bias or inaccurate self-perceptions. Future studies may incorporate 

performance-based assessments, observational data, or teacher reports to enhance measurement validity. Third, 

the research employed a convenience sampling method, focusing on students from five public middle schools in 

a single region of Türkiye. Although this approach provided accessibility and logistical ease, it limits the 

generalizability of findings to the broader middle school population. Future studies should consider using stratified 

or random sampling techniques to include a more diverse and representative sample across various 

socioeconomic, geographic, and cultural contexts. Finally, this study focused on a single mediating variable—

self-efficacy. Future research could explore the roles of other affective or cognitive variables such as academic 
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resilience, intrinsic motivation, learning strategies, or teacher-student interaction. These factors may offer a more 

comprehensive understanding of how metacognitive awareness translates into problem-solving ability across 

different learning environments. 

 

Practical Implications 

 

The findings of this study offer valuable implications for educators, school administrators, and curriculum 

designers aiming to improve students' academic problem-solving capacities. First, the significant predictive role 

of metacognitive awareness suggests that schools should implement instructional practices that explicitly teach 

students how to plan, monitor, and evaluate their thinking. Activities such as think-alouds, reflective journaling, 

and goal-setting exercises can cultivate metacognitive skills from an early age. Moreover, since self-efficacy was 

found to mediate the relationship between metacognition and problem-solving, it is important to create classroom 

environments that promote students' belief in their abilities. Teachers can enhance self-efficacy by providing 

frequent opportunities for success, emphasizing effort over innate ability, and offering individualized feedback. 

Importantly, since the self-efficacy construct in this study includes academic, social, and emotional dimensions, 

interventions should not focus solely on academic skills. Instead, holistic approaches that strengthen students' 

emotional regulation, interpersonal competence, and motivation are likely to foster more confident and competent 

problem solvers. These findings should inform educational policies and teacher training programs to support 

students' cognitive and affective development in a balanced and integrated manner. 

 

Conclusion 

 

This study contributes to understanding how middle school students' metacognitive awareness influences their 

problem-solving skills and highlights the partial mediating role of self-efficacy in this relationship. By confirming 

that students are more aware of their thinking processes, feel more confident in their abilities, and perform better 

in solving problems, the research provides strong empirical support for integrating cognitive and motivational 

perspectives in educational settings. The results support existing theoretical frameworks and fill a notable gap in 

the literature by focusing on an understudied population and emphasizing the joint contribution of metacognitive 

and affective factors to academic success. Future research can extend these findings using longitudinal or mixed-

method designs. In contrast, educators can use this knowledge to develop more comprehensive, evidence-based 

interventions to promote deeper learning, self-belief, and effective problem-solving behaviors in early 

adolescence. 
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