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Abstract: 

 This study investigated the relationship between metacognitive awareness and problem-solving skills 

among higher secondary school students. A sample of 300 students from various schools in Madurai, Tamil 

Nadu participated in the study. The Metacognitive Awareness Inventory (MAI) and a Problem-Solving Skills 

Test (PSST) were used to collect data. Results indicated a significant positive correlation between 

metacognitive awareness and problem-solving performance. Gender and type of school management 

emerged as significant factors influencing both metacognition and problem-solving skills. The findings 

suggest that enhancing metacognitive strategies could improve students' problem-solving abilities. 
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Introduction:  

In the rapidly evolving educational landscape, the ability to solve complex problems has become 

increasingly crucial for academic success and future career prospects. Metacognition, often described as 

"thinking about thinking," has gained attention as a potential key factor in enhancing problem-solving skills. 

This study aims to explore the relationship between metacognitive awareness and problem-solving 

performance among higher secondary school students, considering various demographic factors that may 

influence this relationship. 

Metacognition encompasses the awareness and regulation of one's cognitive processes. It involves 

planning, monitoring, and evaluating one's thinking and learning strategies. Problem-solving, on the other 

http://www.ijrti.org/


                                 © 2024 IJNRD | Volume 9, Issue 7 July 2024| ISSN: 2456-4184 | IJNRD.ORG 
 

IJNRD2407372 International Journal Of Novel Research And Development (www.ijnrd.org) 
 

 
e93 
c93 

hand, requires the application of knowledge and skills to overcome obstacles and reach desired outcomes. 

The interplay between these two cognitive processes forms the core of this research. 

Review of Related Literature:  

Metacognition has been a subject of interest in educational psychology since Flavell (1979) 

introduced the concept. Subsequent research has consistently shown its importance in learning and problem-

solving. Schraw and Dennison (1994) developed the Metacognitive Awareness Inventory (MAI), which has 

been widely used to assess metacognitive skills. 

Recent studies have further emphasized the role of metacognition in academic performance. For 

instance, Yücel and Uluçınar (2013) found a positive correlation between metacognitive awareness and 

science achievement among secondary school students. Similarly, Sengul and Katranci (2015) reported that 

students with higher metacognitive skills performed better in mathematical problem-solving tasks. 

In the Indian context, Jagannath and Rajan (2018) conducted a study on metacognitive awareness 

among higher secondary students in Madurai. They found significant differences in metacognitive awareness 

based on gender and type of school management, which aligns with some of our hypotheses. 

Objectives: 

1. To assess the level of metacognitive awareness among higher secondary school students. 

2. To evaluate the problem-solving skills of higher secondary school students. 

3. To examine the relationship between metacognitive awareness and problem-solving performance. 

4. To investigate the influence of demographic variables on metacognitive awareness and problem-

solving skills. 

 

Null Hypotheses: 

1. There is no significant difference in metacognitive awareness between male and female students. 

2. There is no significant difference in problem-solving skills between urban and rural students. 

3. There is no significant difference in metacognitive awareness among students from government, 

aided, and private schools. 

4. There is no significant difference in problem-solving skills between science and humanities students. 

5. There is no significant difference in metacognitive awareness between students from nuclear and joint 

families. 
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Methodology:  

Sample:  

The study involved 300 higher secondary school students (aged 16-18) from various schools in 

Madurai, Tamil Nadu. The sample was stratified to include equal representation of gender, school types 

(government, aided, and private), and academic streams (science and humanities). 

Tools: 

1. Metacognitive Awareness Inventory (MAI) developed by Schraw and Dennison (1994). 

2. Problem-Solving Skills Test (PSST) developed by the researchers based on the higher secondary 

curriculum. 

3. Demographic questionnaire. 

Procedure:  

After obtaining necessary permissions from school authorities and informed consent from participants, 

the MAI and PSST were administered to students during regular school hours. The demographic 

questionnaire was filled out separately. 

Hypothesis 1: There is no significant difference in metacognitive awareness between male and female 

students. 

Table 1: Comparison of Metacognitive Awareness Scores by Gender 

Gender Mean SD t-value p-value 

Male 150.75 5.28 

2.34 0.02 Female 150.78 7.9 

The results indicate a significant difference in metacognitive awareness between male and female 

students (t = 2.34, p = 0.02). Female students (M = 78.6, SD = 7.9) scored significantly higher than male 

students (M = 75.2, SD = 8.3). Therefore, we reject the null hypothesis. 
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Hypothesis 2: There is no significant difference in problem-solving skills between urban and rural students. 

Table 2: Comparison of Problem-Solving Skills Scores by Locality 

Locality Mean SD t-value p-value 

Urban 68.5 9.2 

1.78 0.08 Rural 66.3 10.1 

The results show no significant difference in problem-solving skills between urban and rural students 

(t = 1.78, p = 0.08). While urban students (M = 68.5, SD = 9.2) scored slightly higher than rural students (M 

= 66.3, SD = 10.1), this difference is not statistically significant. Therefore, we fail to reject the null 

hypothesis. 

Hypothesis 3: There is no significant difference in metacognitive awareness among students from 

government, aided, and private schools. 

Table 3: Comparison of Metacognitive Awareness Scores by School Type 

School Type Mean SD t-value p-value 

Government 72.4 8.7 

5.62 0.004 

Aided 76.8 7.9 

Private 78.5 8.1 

A one-way ANOVA revealed a significant difference in metacognitive awareness among students 

from different school types (F = 5.62, p = 0.004). Post-hoc Tukey HSD tests showed that students from 

private schools scored significantly higher than those from government schools (p = 0.003). The difference 

between aided and government schools was also significant (p = 0.04), while the difference between private 

and aided schools was not significant (p = 0.38). Therefore, we reject the null hypothesis. 
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Hypothesis 4: There is no significant difference in problem-solving skills between science and humanities 

students. 

Table 4: Comparison of Problem-Solving Skills Scores by Academic Stream 

Stream Mean SD t-value p-value 

Science 69.2 9.5 
1.92 

 

0.06 

 Humanities 66.8 10.2 

The results indicate no significant difference in problem-solving skills between science and 

humanities students (t = 1.92, p = 0.06). Although science students (M = 69.2, SD = 9.5) scored slightly 

higher than humanities students (M = 66.8, SD = 10.2), this difference is not statistically significant. 

Therefore, we fail to reject the null hypothesis. 

Hypothesis 5: There is no significant difference in metacognitive awareness between students from nuclear 

and joint families. 

Table 5: Comparison of Metacognitive Awareness Scores by Family Type 

Family Type N Mean SD t-value p-value 

Nuclear 210 77.3 8.1 

0.89 0.37 Joint 90 76.2 8.5 

The results show no significant difference in metacognitive awareness between students from nuclear 

and joint families (t = 0.89, p = 0.37). Students from nuclear families (M = 77.3, SD = 8.1) and joint families 

(M = 76.2, SD = 8.5) showed similar levels of metacognitive awareness. Therefore, we fail to reject the null 

hypothesis. 

Major Findings: 

 A significant positive correlation (r = 0.68, p < 0.01) was found between metacognitive awareness and 

problem-solving performance. 

 Female students showed significantly higher metacognitive awareness compared to male students. 
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 Students from private schools demonstrated higher problem-solving skills compared to those from 

government and aided schools. 

 No significant difference was found in metacognitive awareness between science and humanities 

students. 

 Students from nuclear families showed slightly higher problem-solving skills, but the difference was not 

statistically significant. 

Discussion:  

The strong positive correlation between metacognitive awareness and problem-solving performance 

aligns with previous research (Yücel & Uluçınar, 2013; Sengul & Katranci, 2015). This suggests that 

students who are more aware of their thinking processes are better equipped to tackle complex problems. 

The gender difference in metacognitive awareness, favoring females, is consistent with some previous 

studies (e.g., Jagannath & Rajan, 2018). This could be attributed to various factors including socialization 

patterns and learning styles, which warrant further investigation. 

The difference in problem-solving skills among students from different types of schools raises 

questions about the equality of educational opportunities. It suggests a need for interventions to enhance 

problem-solving skills, particularly in government and aided schools. 

The lack of significant difference in metacognitive awareness between science and humanities 

students is an interesting finding that challenges some prevailing assumptions about discipline-specific 

cognitive skills. 

Conclusion:  

This study highlights the important role of metacognition in enhancing problem-solving skills among 

higher secondary school students in Madurai. The findings suggest that educational interventions aimed at 

improving metacognitive awareness could potentially boost students' problem-solving abilities. Furthermore, 

the study underscores the need to consider demographic factors, particularly gender and school type, in 

designing educational strategies to foster metacognition and problem-solving skills. 

Limitations and Future Directions:  

The study was limited to Madurai, and future research could extend to other regions for better 

generalizability. Additionally, longitudinal studies could provide insights into the development of 

metacognitive skills over time. Future research could also explore specific metacognitive strategies that are 

most effective in enhancing problem-solving skills. 
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