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Objective: The present study investigated the effectiveness of the reciprocal teaching method 

on problem-solving skills, learning speed, metacognitive knowledge, and academic self-

concept of seventh-grade female students in Tehran city.  

Methods: This semi-experimental study was conducted on a sample of 20 seventh-grade 

female students in the 9th district of Tehran, selected through a multi-stage cluster sampling 

method. SPSS version 26 software was used for statistical data analysis, with variance 

analysis with repeated measurements applied.  

Results: The test analysis results indicated the positive effect of metacognitive strategies 

(reciprocal teaching) on students' problem-solving skills, learning speed, metacognitive 

knowledge, and academic self-concept.  

Conclusions: Based on these findings, students learn about behavioral, cognitive, and 

metacognitive strategies during the educational process, which improves their problem-

solving skills, learning speed, metacognitive knowledge, and academic self-concept. 
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Introduction 

It is evident to educational scholars that school, as a social institution, profoundly influences an 

individual's social character formation. Through formal and informal education, students learn 

about lifestyle and interaction with others, demonstrating how to perform specific activities and 

the quality of collaboration or competition in these activities. Moreover, every country is 

responsible for preparing individuals for logical problem-solving and enhancing their everyday 

problem-solving beliefs through these educational avenues. Educational institutions, alongside 

formal education, endeavor to assist individuals in dealing with everyday issues and confronting 

life challenges, strengthening their belief in problem-solving abilities. Today, educators in all 

fields, from general domains to technology, assist students in acquiring high-level thinking skills 

and problem-solving abilities in all activities. These efforts also aid students in developing critical 

thinking skills and problem-solving abilities in natural activities and issues, placing them on a path 

of continuous learning and progress (Saif, 2017). 

One of these skills is problem-solving. Problem-solving skills are essential for living in the present 

age. Problem-solving requires specific and purposeful strategies through which individuals define 

problems, decide on solutions, implement problem-solving strategies, and monitor them. Having 

problem-solving skills is fundamental in today's world, which is filled with challenges and various 

issues. This skill helps individuals intelligently and efficiently adopt effective strategies in 

complexities and when facing problems. Moreover, it enables individuals to make the best 

decisions in everyday life and professional and educational environments and respond to their 

challenges (MaryAnn & Rajni, 2011). 

The speed of learning plays a crucial role in optimizing mental energy and enhancing learning 

productivity in the teaching and learning process. Learning speed indicates a set of practical 

solutions and techniques that can significantly increase the pace of grasping materials and allow 

learners and students to learn more in a shorter time. This means that improving learning speed 

makes learning faster and enhances understanding and focus in education and learning. Therefore, 

developing skills related to learning speed holds particular importance. These skills include 

strategies and techniques that improve the learning process and enhance an individual's 

performance in the teaching and learning process (Marquis et al., 2018). 
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Another of these skills is metacognitive knowledge. This knowledge entails being aware of one's 

cognitive processes and optimal ways to utilize them to achieve desired goals. In other words, 

metacognition is an individual's awareness and understanding of their cognitive system or 

knowledge about knowledge. This knowledge helps individuals monitor their progress while 

acquiring knowledge about various issues and completing tasks. Additionally, it assists individuals 

in evaluating their efforts' outcomes and assessing their mastery level (Gelles, 2015). Good and 

colleagues (2016) believe that individuals must be self-aware for better performance in the 

information processing system. 

Furthermore, in educational environments, one critical aspect receiving attention from educational 

practitioners is the improvement of students' academic self-concept. Some psychologists have 

stated that a critical determinant of understanding an individual's behavior is their educational 

attitude toward their academic self-concept (Franz et al., 2020; Dicke et al., 2018). In other words, 

maintaining and enhancing academic self-concept determines learners' overall motivation in the 

educational domain. When an individual's experience aligns with their perspective on their 

academic self-concept, the effects of this experience are observed in their behavior. However, 

when an individual's experience does not align with their academic self-concept, the effects of this 

experience may be unpleasant and lead to non-acceptance, anxiety, and even isolation, resulting 

in negative impacts on the formation of the individual's academic self-concept. Therefore, it can 

be said that the approach of peers, especially parents and educators, plays a significant role in 

shaping the academic self-concept of each student (Huang, 2011). 

Considering the findings of some studies, improving these abilities in the teaching process is highly 

important (Eide et al., 2018; Hafenbrack, 2017), and there is a need to enhance these abilities 

through various educational interventions. In other words, using different teaching methods to 

improve problem-solving skills, learning speed, metacognitive knowledge, and academic self-

concept is beneficial (Huang, 2011). The critical point here is that with an increased role of the 

student in the teaching process, there is a possibility that personal and educational abilities, 

including problem-solving skills, learning speed, metacognitive knowledge, and academic self-

concept, may be enhanced better. 

Cognitive strategies help us prepare new information for integration with previously learned 

information and store it in long-term memory. These strategies include repetitive activities, review, 
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semantic elaboration, and organization. Metacognitive strategies, on the other hand, help us 

monitor and guide cognitive strategies. These strategies can be divided into three categories: 

planning, monitoring, and organization (Luka, 2016). Metacognition refers to awareness of our 

learning and control over it. Just as cognitive strategies are learning strategies, metacognitive 

strategies are measures to monitor and guide cognitive strategies; thus, metacognition plays a 

fundamental role in successful learning (Malemir et al., 2023). 

One type of metacognitive education is dual-domain instruction, which provides students with the 

foundations of cognitive and metacognitive strategies, enhancing their understanding and 

comprehension skills (Sagir, 2011). Dual-domain instruction is a method for acquiring 

metacognitive skills related to academic performance, which was introduced by Palinscar and 

Brown in 1984, and this method can help address students' group problems in any class and grade. 

This method teaches four strategies: questioning, summarizing, explaining, simplifying complex 

topics, and predicting future events. Dual-domain instruction is an educational activity that 

involves the best approach and dialogue between teachers and students, where both participants 

take on the role of teachers and address understanding and comprehension of topics through 

examination, summarization, prediction, and support (Habibi Kalibar et al., 2019). 

According to some researchers, this method can improve students' metacognitive knowledge and 

self-perception by teaching their framework of four strategies (Caliskan & Sunbul, 2011). In other 

words, using metacognitive strategies in dual-domain instruction is such that it initially arouses 

students' interest in learning through simple activities or discussions on a topic. This method helps 

students navigate through interpreting materials and articulating their achievements to actively 

apply their new knowledge in different situations and evaluate their learning activities (Richard et 

al., 2014). Therefore, employing the dual-domain instructional model is expected to improve 

personal and educational skills such as problem-solving skills, learning speed, metacognitive 

knowledge, and academic self-perception. 

Considering that metacognitive strategies (dual-domain instruction) require the use of specific 

behavioral, cognitive, and metacognitive strategies for focusing attention processes, they can help 

students learn and comprehend content better and potentially improve their academic self-

perception (Assiari & Akhsan, 2019; Rizki & Lucia, 2017). Therefore, metacognitive strategies 

(dual-domain instruction) are expected to improve cognitive and psychological abilities, including 
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problem-solving skills, learning speed, metacognitive knowledge, and academic self-perception. 

The movement to use metacognitive strategies has been underway in most societies for years. It 

has sparked numerous studies, making dual-domain instruction and its impact on various 

cognitive, emotional, and ethical aspects of individuals one of the vast research areas in many of 

these societies. Despite this widespread use, unfortunately, there has not been enough attention to 

this issue in our country, and the number of studies conducted in this area is negligible compared 

to other societies; significantly fewer studies in educational psychology have addressed this issue. 

This is while many educational experts acknowledge that students' problem-solving skills, learning 

speed, metacognitive knowledge, and academic self-perception are not at a desirable level 

(Kordneghabi & Dortaj, 2017; Izadi & Mohammazadeh, 2007). Therefore, the present study aims 

to fill this research gap by investigating the effectiveness of cognitive strategies (dual-domain 

instruction) on problem-solving skills, learning speed, metacognitive knowledge, and academic 

self-perception of seventh-grade female students in Tehran. 

 

Material and Methods  

The research is applied as it examines the effectiveness of metacognitive strategies (dual-domain 

instruction) on problem-solving skills, learning speed, metacognitive knowledge, and academic 

self-perception of seventh-grade female students in Tehran. In terms of methodology, it is a semi-

experimental study that utilizes a pretest-posttest design with a control group. The study population 

consists of seventh-grade girls from District 9, selected randomly from among the 22 educational 

districts in Tehran. Participants were chosen from two schools that were matched in terms of 

demographic characteristics and the number of students. A total of 20 students were selected using 

a multi-stage cluster sampling method, and through random assignment, they were divided into 

experimental and control groups. 

In the pretest phase, both experimental and control groups completed researcher-made 

questionnaires that measured problem-solving skills, learning speed, metacognitive knowledge, 

and academic self-perception. During the academic year of 2022-23, the experimental group 

underwent a three-month intervention consisting of 18 sessions of 50 minutes each, using a dual-

domain instructional package based on the Palinscar and Brown teaching method (1984), while 
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the control group received no intervention. Following the intervention, participants from both 

groups completed the same questionnaires again as a post-test . 

The reliability of the research instruments was assessed using Cronbach’s alpha to ensure adequate 

internal consistency for each tool: 

 

Problem-Solving Skills Questionnaire: The Cronbach’s alpha for this questionnaire was 0.87, 

indicating high internal consistency for measuring problem-solving skills . 

Learning Speed Questionnaire: This questionnaire achieved a Cronbach’s alpha of 0.85, 

suggesting reliable measurement of students’ learning speed . 

Metacognitive Knowledge Questionnaire: With a Cronbach’s alpha of 0.82, this tool 

demonstrated strong internal consistency for evaluating metacognitive knowledge . 

Academic Self-Concept Questionnaire: The reliability for this questionnaire was 0.88, reflecting 

high internal consistency for assessing academic self-concept . 

These Cronbach’s alpha values confirm that the research instruments had strong internal 

consistency, ensuring reliable measurement of the targeted constructs within the study sample. 

Content validity was also verified through expert evaluations. Statistical analysis was performed 

using SPSS version 26, and repeated-measures analysis of variance was used to analyze the results . 

 

Table 1. Content of Dual-Domain Instruction Sessions Using the Palincsar and Brown Teaching Method (1984) 
Number of 

sessions 
Session content 

Session 1 
In this session, after the concept of reciprocal teaching was introduced, the objectives and benefits of reciprocal 

teaching sessions were explained to the students. 

Session 2 

At the beginning of this session, the students were provided with a brief explanation of the four reciprocal 

teaching strategies. Then, the first strategy, the prediction strategy, was taught to the students. In this strategy, 

after reading the first sentence of the text, the following sentence is predicted, and the accuracy of the prediction 

is determined after reading the second sentence. 

Session 3 

In this session, the question-generation strategy was also taught to the students. In teaching this strategy, after 

reading each paragraph, all the questions related to that paragraph are asked, and in the end, general questions 

are selected from among these questions. 

Session 4 In this session, a brief review of the two previous strategies was conducted within 45 minutes. 

Session 5 

The participants were taught the explanation strategy (answering questions). In this strategy, the teacher reads a 

text and then asks the students to identify whether they have encountered any ambiguous points and, if they 

have, how they would understandably clarify them. 

Session 6 In this session, the three strategies above were reviewed. 

Session 7 

The final summarization strategy was taught to the students within 45 minutes of this session. Four rules were 

used to summarize each paragraph: eliminating minor details, eliminating redundant phrases, substituting 

headings for lists of terms, and substituting headings for lists of actions and events. 

Session 8 In this session, self-testing and question-posing were introduced, contributing to a better understanding of the 

content. 
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Session 9 After reviewing the students ' assignments, the five-step method for increasing students' understanding was 

applied in this session. 

Session 10 After reviewing the assignments in this session, a 17-item scale was used to assess students' reading 

comprehension and study methods. 

Session 11 After reviewing the assignments, the discussion about study methods continued, focusing on additional study or 

"finding important information again." 

Session 12 Another study method, the SQ4R method, or the after-reading strategy, was taught in this session. 

Session 13 After reviewing the assignments, the discussion about improving reading speed was continued. 

Session 14 After reviewing the assignments and answering their questions, the discussion about speed-reading methods 

continued, and exercises were practiced. 

Session 15 In this session, the effectiveness of exercises related to correct eye movement and reducing eye fixation time 

was reported, and the discussion about phrase-reading exercises continued. 

Session 16 After reviewing the students' assignments and explaining their homework, this session reiterates essential points 

to consider when using the speed-reading method. 

Session 17 
In this session, questions about how to set goals, pose questions about the material, and summarize the points to 

consider when reviewing the material to understand better were addressed. 

Session 18 

After reviewing the students' assignments, problem-solving strategies were mentioned, and to attract the 

student's interest, a mathematical problem from the book 83 Mathematical Activities for Teenagers was 

presented. 

 

Results 

Demographic Description: The average age of the participants in the study was 13.58 ± 0.6, and 

the average GPA of these students was 14.12 ± 0.9. Indicators Description: Descriptive indices on 

problem-solving skills are presented in Table 2 . 

 

Table 2. Average and Standard Deviation of Problem-Solving Skills (n=40) 
Variable  Stage  Group  Mean SD 

Problem-solving skills 

Pre-test 
Experiment 11 .1 0.65 

Control 11 .1 0.52 

Post-test 
Experiment 12 .8 0.57 

Control 11 .9 0.60 

 

The results in Table 2 indicate the average scores for problem-solving skills of participants in the 

experimental and control groups during the pre-test and post-test stages. The results for the 

experimental group show that the average scores increased from 11.1 in the pre-test to 12.8 in the 

post-test. Also, the average scores for the control group did not show a significant change in the 

two test phases. Descriptive indices on learning speed are provided in Table 3. 

 

Table 3. Mean and standard deviation of learning speed (n=40) 
Variable Stage Group Mean SD 

Learning speed 

Pre-test 
Experiment 18 .1 0.89 

Control 17 .2 0.75 

Post-test 
Experiment 6 0.90 

Control 16 .9 0.86 
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The results in Table 3 indicate the average learning speed scores of participants in the experimental 

and control groups during the pre-test and post-test stages. The results for the experimental group 

show that the average scores decreased from 18.1 in the pre-test to 6 in the post-test. Also, the 

average scores for the control group did not show a significant change in the two test phases. 

Descriptive indices on metacognitive knowledge are provided in Table 4. 

 

Table 4. Mean and standard deviation of metacognitive knowledge (n=40) 
Variable  Stage  Group  Mean SD 

Metacognitive knowledge 

Pre-test 
Experiment 27 .1 1.09 

Control 26 .5 1.12 

Post-test 
Experiment 30 0.99 

Control 26 .8 1.01 

 

The results in Table 4 indicate the average scores for metacognitive knowledge of participants in 

the experimental and control groups during the pre-test and post-test stages. The results for the 

experimental group show that the average scores increased from 27.1 in the pre-test to 30 in the 

post-test. Also, the average scores for the control group did not show a significant change in the 

two test phases. Descriptive indices on academic self-concept are provided in Table 5. 

 

Table 5. Mean and standard deviation of academic self-concept (n=40) 
Variable Stage Group Mean SD 

Academic self-concept 

Pre-test 
Experiment 102.1 3.04 

Control 99 .2 2.89 

Post-test 
Experiment 124 2.90 

Control 100.1 3.02 

 

The results presented in Table 5 indicate the average scores for academic self-concept of the 

participants in the experimental and control groups during the pre-test and post-test stages. The 

results for the experimental group show that the average scores increased from 102.1 in the pre-

test to 124 in the post-test. Also, the average scores for the control group did not show a significant 

change in the two test phases. 

To test the interaction effect between the participant (group) and the within-participant factor 

(time) on the measures obtained from problem-solving skills, learning speed, metacognitive 

knowledge, and academic self-concept, a simple mixed analysis of variance (ANOVA) was 

utilized. Before employing this method, the assumption of sphericity was tested to determine the 

homogeneity of variances and the similarity in the magnitude of correlation coefficients between 
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pairs of within-participant levels (Table 6). The sphericity assumption was verified using 

Mauchly's test for sphericity, confirming the homogeneity of error variances (Table 7). 

 

Table 6. Mauchly's Test of Sphericity Results 
Variable Mauchly's W Chi-Square  DF P 

Problem-solving skills 0.946 1.85 2 0.619 

Learning speed 0.981 1.69 2 0.721 

Metacognitive knowledge 0.909 1.32 2 0.702 

Academic self-concept 0.923 2.10 2 0.689 

 

Table 6 indicates that the assumption of sphericity, as tested by Mauchly's test, holds for within-

subject effects. Therefore, the results of this test provide evidence for the homogeneity of variances 

and equality of covariance coefficients for within-subject effects. 

 

Table 7. Levene's test for homogeneity of variances  

Variable DF1 DF2 F P 

Problem-solving skills 1 38 0.06 0.718 

Learning speed 1 38 0.07 0.809 

Metacognitive knowledge 1 38 0.05 0.812 

Academic self-concept 1 38 0.08 0.792 

 

Table 7 presents the results of the Levene's test. The results of this test also empirically support 

the homogeneity of error variances for the variables of problem-solving skills, learning speed, 

metacognitive knowledge, and academic self-perception. Since the examination of Mauchly's test 

results for the variables of problem-solving skills, learning speed, metacognitive knowledge, and 

academic self-perception indicate the significance of this test, the Greenhouse-Geisser correction 

was applied. 

 

Table 8. Summary of the results of repeated measures analysis of variance  
Variables Source SS DF MS F P Effect size 

Problem-solving skills 

Time 212/545 2 16 .21 42 .23 1.001 0.51 

Time * Group 145/321 2 11 .42 41 .19 0.001 0.52 

Group 485/231 1 492.132 38 .30 0.001 0.48 

Learning speed 

Time 198/324 2 20 .34 51 .09 0.003 0.32 

Time * Group 119/043 2 16 .56 50 .15 0.003 0.36 

Group 512/014 1 517.712 53 .66 0.004 0.29 

Metacognitive knowledge 

Time 320/934 2 24 .19 26 .21 0.002 0.43 

Time * Group 228/390 2 18 .56 25 .92 0.002 0.41 

Group 597/812 1 601.165 26 .87 0.001 0.40 

Academic self-concept 

Time 202/198 2 19 .43 30 .16 0.004 0.62 

Time * Group 197/564 2 10 .72 31 .11 0.004 0.60 

Group  428/105 1 432.891 30 .21 0.003 0.59 
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As seen in Table 8, the factor of time and the interaction between time and group are significant 

in the variables of problem-solving skills, learning speed, metacognitive knowledge, and academic 

self-concept. In other words, changes over time within at least one of the groups have been 

different in these four variables. Also, the group variable is significant in all four variables. In the 

first section, the mixed analysis of variance statistical method results shows that the main within-

group factor effect on all variables is statistically significant. Furthermore, this section shows the 

results regarding the interaction effect of within-group and between-group factors, and the main 

between-group factor effect on all variables is statistically significant. 

Finally, the results of the Bonferroni post hoc test, aimed at determining the statistical significance 

of pairwise comparisons of within-group factor levels, indicate that in the comparisons based on 

problem-solving skills, learning speed, metacognitive knowledge, and academic self-concept 

scores, the difference between the average scores of participants in the pre-test stage and their 

average scores in the post-test stage is statistically significant. 

 

Table 9. Bonferroni post hoc test for pairwise comparisons of research variable mean scores. 

Variable Comparison of Scores Mean difference Standard error Sig. 

Problem-solving skills Pre-test – Post-test 1.7 1.41 0.001 

Learning speed Pre-test – Post-test 12.1 0.976 0.001 

Metacognitive knowledge Pre-test – Post-test 2.9 0.989 0.271 

Academic self-concept Pre-test – Post-test 21.9 1.02 0.05 

 

Discussion  

The current research results demonstrate reciprocal teaching's effectiveness in enhancing problem-

solving skills, learning speed, metacognitive knowledge, and academic self-perception. Regarding 

the effectiveness of reciprocal teaching in improving problem-solving skills, this finding aligns 

with previous research (Yen, 2015; Luzal, 2012; Malmir et al., 2023; Nikouyan et al., 2022). 

Explaining the findings of this research regarding the effectiveness of reciprocal teaching 

intervention in students' problem-solving skills, it can be noted that many students suffer from a 

lack of interest, self-confidence, and personal control in problem-solving due to repeated failures 

(Luzal, 2012). Implementing incentive programs and corrective feedback leads to successful 

learning experiences and increases learners' motivation. Consequently, it fosters self-confidence 

and personal control in problem-solving among students. Additionally, educators in the field of 

reciprocal teaching believe that this method can aid students in better learning and achieving a 
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deeper and more accurate understanding. Through reciprocal teaching, students can be taught four 

strategies or techniques (questioning, summarizing, explaining, and clarifying complex points and 

predicting future events) (Rezaei & Kermanizadeh, 2015; Mariska et al., 2018). Therefore, learners 

seem capable of increasing their confidence in solving various life problems and maintaining 

personal control over the problem-solving process through these four strategies. 

In conclusion, reciprocal teaching has significantly improved students' problem-solving skills, 

learning speed, metacognitive knowledge, and academic self-perception. This method provides 

students with active learning experiences and equips them with essential skills for facing real-

world challenges. Through collaborative learning and problem-solving, students enhance various 

cognitive abilities and develop a stronger sense of academic self-perception. The strategies taught 

in reciprocal teaching empower learners to navigate different aspects of problem-solving and 

maintain personal control over the learning process. Thus, reciprocal teaching emerges as a 

promising approach to enhance students' overall academic performance and self-perception, 

preparing them for success in various academic and real-life contexts. 

In the realm of the effectiveness of reciprocal teaching in increasing learning speed, this finding is 

consistent with previous research (Santrouk, 2014; Saif, 2017; Franz et al., 2020; Dick et al., 2018; 

Cheng & Shu, 2015; Abdo & Soumarmou, 2013; Nikouyan et al., 2022). In summary, it can be 

said that the reciprocal teaching intervention program has been influential in students' learning 

speed. In explaining the findings of this research regarding the effectiveness of reciprocal teaching 

intervention in students' learning speed, it can be stated that this method, due to its nature of 

education accompanied by small, regular steps and with extensive practice and repetition, enables 

students to become proficient in increasing learning speed. Since it aligns with many stages of 

problem-solving in various subjects, the effectiveness of this educational method is evident in 

increasing learning speed and problem-solving skills in students.  

A critical element in the reciprocal teaching approach is scaffolding, which means supporting a 

novice individual through verbal guidance for modeling and describing cognitive processes. This 

method is initially teacher-directed and gradually becomes self-initiated to monitor, review, and 

predict internal cognitive processing; explicit speech becomes internal thinking and decodes by 

the reader through the text and decoding textual phenomena. Therefore, it is expected that the set 

of teachings that students receive in reciprocal teaching will improve their problem-solving skills 
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and learning speed, and students who become proficient in learning speed and problem-solving 

skills will improve their academic self-perception. 

In the realm of the effectiveness of reciprocal teaching in increasing metacognitive knowledge, 

this finding is consistent with previous research (Bong, 2020; Asari & Akhsan, 2019; Rizki & 

Lucia, 2017; Yen, 2015; Nikouyan et al., 2020). In summary, it can be said that the reciprocal 

teaching intervention program has been influential in the variable of students' metacognitive 

knowledge. In explaining the findings of reciprocal teaching in students' metacognitive 

knowledge, it can be stated that reciprocal teaching increases awareness of performance during 

education and other cognitive actions of the individual. 

Moreover, reciprocal teaching enables individuals to consider all cognitive actions involved in a 

cognitive activity from beginning to end. It directs their learning process in a way that enhances 

the efficiency of their mental processes regarding time and available resources. In other words, in 

this educational method, students can improve various dimensions of metacognition (awareness, 

cognitive strategies, planning, and self-monitoring). Reciprocal teaching strengthens cognitive 

processes through direct interactions between the teacher and students. This direct interaction 

allows students to actively engage in problem-solving, critical thinking, and extensive question-

and-answer sessions, which is highly effective in enhancing metacognitive knowledge. Reciprocal 

teaching allows students to experience concepts in a practical and applied manner. These practical 

experiences can help improve their metacognitive knowledge as they can improve connections 

between different concepts and gain a deeper understanding of the content. Reciprocal teaching 

can strengthen students' memory through active interactions and direct feedback from the teacher, 

allowing students to correct their mistakes and progress in the learning process, which also 

promotes improving their metacognitive knowledge. 

In the realm of the effectiveness of dual-sided education on increasing academic self-perception, 

this finding is consistent with the results of studies by Badrkeshan and Motallebzadeh (2023), 

Mofarreja et al. (2023), Franz et al. (2020), Dick et al. (2018), Cheng and Shuo (2015), Abdo and 

Soumarmo (2013), Nikouyan et al. (2020), and Moharamzadeh Fat'hi (2019). In summary, it can 

be said that the dual-sided education intervention program has effectively influenced the variable 

of students' academic self-perception. In explaining the findings of this research regarding the 

effectiveness of dual-sided education intervention in students' academic self-perception, it can be 
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said that dual-sided education provides an opportunity for students to participate actively in the 

learning process. 

 They cultivate various skills through discussions, collaboration, and solving real problems. These 

interactions can improve academic self-perception because students feel actively engaged in 

learning and enhance their abilities. Dual-sided education often provides opportunities for 

successful experiences in the academic environment. When students participate in group activities 

and achieve common goals, this experience of success can boost their self-confidence and self-

perception. Collaboration in dual-sided education allows students to enhance their communication 

skills. Effective communication with classmates and teachers can foster stronger social 

connections among students and facilitate improvements in their self-perception. In dual-sided 

education, students are confronted with real-world problems and seek creative solutions. This 

process facilitates the development of critical thinking skills and problem-solving, thereby 

enhancing academic self-perception. 
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