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Abstract 

This study examined the effect of peer-assisted learning (PAL) on mathematics performance (MP), 

as well as the moderating role of the teacher-student relationship (TSR) and the mediating role of 

self-efficacy (SE) in the relationship between students’ MP and PAL. For this study, a descriptive-

correlation design was used. Three hundred and fifty-one students made up the study’s sample 

size. Stratified simple random sampling techniques were used to select respondents for this study. 

A structured questionnaire was employed to collect data from the targeted respondents. 

Structural equation modeling run in Amos 23 was used to address the proposed hypothesized 

paths for this study. This study revealed that TSRs, SE, and PAL positively and significantly 

influenced MP. Moreover, SE partially mediates the relationship between PAL and MP. Finally, the 

link between PAL and students’ MP was significantly and positively moderated by TSRs. Previous 

research had examined how PAL, TSRs, and SE influence MP. To contribute to the literature, this 

study examines the moderating and mediating effects of TSRs and SE on the relationship between 

PAL and MP. 

Keywords: teacher-student relationship, self-efficacy, peer-assisted learning, mathematics 

performance 

 

INTRODUCTION 

Strategies for enhancing students’ learning in 
mathematics have become a topic in the last two 
decades. Various methods are used in teaching and 
learning mathematics. Methods used in teaching and 
learning, technology integration, inquiry-based 
learning, storytelling, and math games. The term 
“method of teaching and learning mathematics” refers to 
the systematic and organized approaches, strategies, and 
techniques employed by educators to facilitate the 
understanding and acquisition of mathematical concepts 
and skills by students (Mosimege & Egara, 2022). This 
encompasses a wide range of instructional practices, 
pedagogical methods, and learning activities designed 
to engage students, promote conceptual understanding, 
and foster critical thinking in the context of mathematics 
education. Among the notable techniques used in 
teaching and learning mathematics, the peer-assisted 
learning (PAL) strategy has been identified as a 

pedagogical tool to enhance students’ performance. This 
study examines the effect of PAL on students’ 
mathematics performance (MP). Moreover, the current 
study also analyzes the moderating and mediating 
effects of self-efficacy (SE) and teacher-student 
relationship (TSR) on the relationship between PAL and 
students’ MP. 

To help students perform better in mathematics, 
math teachers should implement the PAL technique, as 
suggested by Akbar et al. (2022). This indicates that 
using PAL as a teaching strategy raises students’ 
attention levels and boosts their arithmetic proficiency. 
Arthur et al.’s (2022) research, however, focused on 
students’ interest in mathematical modeling. PAL was 
found to have a substantial beneficial direct influence on 
MP when compared to the history of mathematics, 
students’ perceptions of mathematics, and the effect of 
peer assistance. The teaching strategy known as PAL 
involves having students collaborate in small groups or 
pairs to accomplish learning goals. Peers assist one 
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another in learning in PAL by exchanging viewpoints, 
experiences, and expertise. This strategy is frequently 
applied in educational settings to improve student 
involvement, comprehension, and teamwork. 

 SE is a concept introduced Bandura et al. (1996), 
referring to an individual’s belief in their ability to 
perform a specific task or achieve a particular goal 
successfully. Extensive literature supports the idea that 
SE significantly influences individuals’ ability to face 
challenges, persist in functions, and achieve goals across 
various domains. According to Zimmerman (2002), SE 
influences the amount of effort individuals invest in 
activities and their persistence when facing obstacles. 
They found that SE for self-regulated learning 
contributes to academic achievement in mathematics. 
Students with high SE are more likely to participate in 
learning activities, exert effort, and achieve higher 
academic performance (Pajares, 2010). SE is a critical 
component of self-regulated learning, influencing goal 
setting, self-monitoring, and self-assessment (Schunk & 
Rice, 1991). 

Sullivan (2011) suggests that effective teaching entails 
providing clear explanations, demonstrating problem-
solving processes, and scaffolding student learning. 
Research shows that structured and explicit instruction 
aids students in understanding complex mathematical 
concepts and procedures (Boaler, 2013). Kapasi and Pei’s 
(2022) research on growth mindset emphasizes the 
importance of teachers encouraging students to perceive 
challenges as opportunities for growth. Stipek et al. 
(1998) discovered that positive reinforcement and an 
engaging learning environment can significantly 
enhance students’ motivation and SE in mathematics. 
Logan (2011) highlights the need for tailored instruction 
to meet diverse learning styles and abilities. Vygotsky’s 
(2019) work on the zone of proximal development, cited 
by Van der Veer and Valsiner (1988) indicates that 
providing appropriate levels of support enables students 
to reach higher levels of understanding and 
performance. Bandura’s (1977) social learning theory, 
cited by Patton (2021) suggests that students acquire 
behaviors and attitudes through observing their 
teachers. Teachers who exhibit enthusiasm and 
perseverance in problem-solving can inspire similar 
attitudes in their students (Givvin et al., 2001). 

A gap that remains in the literature is the interplay 
between PAL, TSR, SE, and MP. There are a limited 

empirical studies that examine the moderating effect of 
the TSR and the mediating effect of SE on the 
relationship between PAL and MP. Most studies focused 
on the effect of PAL on MP (Arthur et al., 2022; Wood et 
al., 2020; Zhang & Maconochie, 2022); effect of TSR on 
MP (Appiah et al., 2022; Clem et al., 2021); effect of SE on 
MP (Negara et al., 2021; Özcan & Kültür, 2021; Sides & 
Cuevas, 2020), without combining these factors in a 
single study. To contribute to the literature, this study 
examines how the TSR moderates the relationship 
between PAL and MP. Moreover, this study also 
examines the mediating effect of SE on the relationship 
between PAL and MP. 

The research aims to examine the relationship 
between MP and PAL, as well as the moderating 
influence and mediating function of TSRs and SE. 
Understanding how TSRs and SE influence the 
effectiveness of PAL will provide insights into 
optimizing these factors to improve MP. Investigating 
the role of TSRs and SE in this context will help 
educators create supportive environments that facilitate 
effective peer interactions. Moreover, by understanding 
how TSRs influence SE in the context of PAL, educators 
will be able to implement strategies to boost students’ 
confidence and motivation in mathematics. 
Furthermore, findings from this study will inform 
educational practices and interventions aimed at 
improving mathematics instruction. This study will 
contribute to the broader body of educational research 
by exploring the complex interplay between various 
factors influencing MP. By examining the specific 
relationships between TSRs, SE, PAL, and MP, 
researchers will deepen their understanding of effective 
teaching and learning strategies in mathematics 
education.  

Figure 1 illustrates the conceptual framework for this 
study. From Figure 1, the dependent variable is MP, the 
moderating variable is the TSR, the mediating variable is 
SE, and the independent variable is PAL. Additionally, 
PAL directly affects MP, and PAL directly affects SE, 
which in turn affects MP. The relationship between PAL 
and MP is mediated by SE. Lastly, the association 
between PAL and MP is moderated by the TSR. 

Contribution to the literature 

• The study proposed that peer-assisted learning, self-efficacy, and the teacher-student relationship have a 
significant effect on mathematics performance. 

• The study proposed that peer-assisted learning has a significant effect on self-efficacy (H2). 

• The study proposed the relationship between positively peer-assisted learning and mathematics 
performance to be partially mediated by self-efficacy and positively moderated by the teacher-student 
relationship. 
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Research Hypothesis 

1. PAL has a significant effect on MP (H1). 

2. PAL has a significant effect on SE (H2). 

3. SE has a significant effect on MP (H3). 

4. TSR has a significant effect on MP (H4). 

5. SE positively mediates the relationship between 
PAL and MP (H5). 

6. TSR positively moderates the relations between 
PAL and MP (H6). 

METHOD 

Design 

This study used a descriptive-correlation design, 
which enables the collection and analysis of quantitative 
data through descriptive and inferential statistics. A 
descriptive-correlational design is a research method 
employed to explore the relationships between variables 
without necessarily implying causation. This approach 
is beneficial when researchers want to assess how 
variables are related or associated in a natural setting. 

Population 

This study population included two government 
senior high schools in Asane-Manso-Akroso (AMA) 
District, Ghana, with a total of 2,800 students. The 
students study mathematics as part of their curriculum. 
The two senior high schools selected were Akroso Senior 
High Technical School and Atweaman Senior High 
Technical School. 

Sample Size 

This study used a sample size calculation method to 
determine the number of participants. The study 
included 350 students selected based on this method. 
Demographic information is shown in Table 1. 
According to Table 1, 55.4% of the students were males, 
and 44.6% were females. Additionally, 18.3% of the 
students were between 14 and 16 years old, 79.1% were 
between 17 and 19 years old, and 2.6% were 20 years or 

older. Lastly, 20.6% of the students studied general arts, 
22.9% studied science, 15.7% studied business, 22.0% 
studied visual arts, and 18.9% studied home economics. 

Sampling Techniques 

For this study, a stratified simple random sampling 
method was used. First, stratified sampling was 
employed to categorize students into different groups 
based on their program of study and level of education. 
Next, participants were randomly chosen from each 
stratum to accurately represent the study population.  

Questionnaire and Measures 

This study employed structured questionnaires for 
data collection. The constructs examined included PAL, 
TSR, SE, and MP.  

From the study of Arthur et al. (2022), nine measuring 
items for the PAL construct were changed and adapted. 
Ten assessment items for the TSR were taken from 
Appiah et al. (2023) and adjusted accordingly. The SE 
construct was measured using ten items that were 
modified and adapted from Appiah et al. (2023). 
Additionally, five measurement items for MP were 
adapted and modified from Asare et al. (2024). A 5-point 
Likert scale, with one denoting “strongly agree (SA)” 
and five denoting “strongly disagree (SD),” was used to 
measure each of the modified measurement items for 
this study. This study was controlled with gender (1 = 
male and 2 = female), age (1 = 14-16 years, 2 = 17-29 
years, and 3 = 20 years or above), and study program (1 
= general arts, 2 = science, 3 = business, 4 = visual arts, 
and 5 = home economics). 

Data Analysis Procedure 

Five steps were included in the process for analyzing 
the data for this study. To determine the respondents’ 
age ranges, study program, and the number of gender 
categories (male and female), the first step, known as 
descriptive analysis (frequency), was carried out. 
Moreover, to ascertain how many measurement items 

 
Figure 1. Conceptual framework (Source: Author’s own 
elaboration) 

Table 1. Demographics of students 

Demographics Frequency (N) Percentage (%) 

Gender 350 100 
Male 194 55.4 
Female 156 44.6 

Age 350 100 
14-16 64 18.3 
17-19 277 79.1 
20 years or above 9 2.6 

Program of study 350 100 
General art 72 20.6 
Science 80 22.9 
Business 55 15.7 
Visual arts 77 22.0 
Home economics 66 18.9 
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really loaded at the appropriate construct, a second 
phase known as exploratory factor analysis (EFA) was 
carried out. Furthermore, the measuring items loaded at 
their correct constructs from phase three (EFA) were 
tested using confirmatory factor analysis (CFA) run in 
Amos 23 to examine model fitness, which supports the 
research of Asare et al. (2023). The goal of the fourth step, 
known as discriminant validity, was to compare the 
intercorrelated constructs with the square root of the 
average variance extracted (√AVEs). If and only if the 
maximum value for the intercorrelated construct is less 
than the minimum value of the √AVEs, discriminant 
validity is obtained. Ultimately, the purpose of the last 
stage, known as the hypothesized path analysis, was to 
provide answers to this study’s research hypothesis.  

Data Analysis 

The analysis of the current study data was performed 
using SPSS (ver. 23) software and Amos 23 software. 

Exploratory Factor Analysis 

To determine the number of measurement items 
loaded at their rightful construct(s), EFA was performed 
in SPSS (ver. 23) utilizing principal component analysis 
and Varimax. The EFA is used, as stated by Marsh et al. 
(2020) and Asare et al. (2025), to determine the number 
of measurement items that loaded at their rightful 
construct(s) with a minimum threshold of 0.5. EFA 
results are shown in Table 2. 

From Table 2, the measurement items with loadings 
above the minimum threshold of 0.5 were three for TSR 
(TSR5, TSR7, and TSR8), four for student SE (SE1, SE2, 
SE4, and SE5), three for PAL (PAL1, PAL2, and PAL3), 
and six for MP (MP2, MP3, MP4, MP5, MP8, and MP9). 
Other measurement items for TSRs, student SE, and MP 
with loadings below the 0.5 threshold were deleted or 
removed. Furthermore, a significant enough correlation 
was found between the measurement items for the 
construct that was worthy of being used, as suggested by 
Malhotra et al. (1999) Arthur et al. (2024), with a Kaiser-
Meyer-Olkin (KMO) value of .887, or around 88.7%. This 
indicates that the measurement items that loaded 
significantly under their respective constructions had an 
adequate sample. The measurement items revealed a 
significant correlation with a Chi-square value of 
8,305.468 and 120 degrees of freedom, indicating a strong 
correlation between the measurement items. After 
extracting all of the constructs, 90.82% of the cumulative 
variance was explained. 

Normality Test 

Descriptive statistics were used to analyze each item 
for the research constructs, including the mean score and 
standard deviation. Each assessment item for every 
construct was rated using a five-point Likert scale, where 

1 indicated SA and 5 indicated SD. The results of the 
normality test are shown in Table 3. 

As the main assumption for multivariate statistics, 
the measurement items across the four domains (SE, 
TSR, PAL, and MP) were examined for normality. 
Multivariate normality analysis involves assessing 
whether data from multiple variables follow a 
multivariate normal distribution (Ebner & Henze, 2020). 
Multivariate normality is commonly assumed in many 
statistical techniques and models, such as multivariate 
analysis of variance, factor analysis, structural equation 
modeling (SEM), and linear discriminant analysis. Table 

3 also displays the results for skewness and kurtosis, 
which show that these values are within the acceptable 
thresholds, less than |4| and less than |8| as 
recommended by Kline (2018).  

Confirmatory Factor Analysis 

Amos 23 was used to conduct CFA. To ascertain if the 
measurement items inserted at the right construct match 
the model, CFA was used. The CFA model fits if and 
only if the following conditions are met. According to 
Dogbe et al. (2019), the PClose result has to be 
statistically insignificant (PClose > 0.5), the TLI and CFI 
results need to be at least 0.9, the GFI result needs to 
surpass 0.9, and the RMR and RMSEA results need to be 
less than 0.6. By contrasting the current model fitness 
result, shown in Table 4, with the model criteria result 
of Dogbe et al. (2019). It is possible to determine that the 

Table 2. EFA 

Rotated component matrix 

Measurement items Constructs 

1 2 3 4 

TRS TSR5   .943  

TSR7   .967  

TSR8   .964  

SE SE1  .936   

SE2  .938   

SE4  .848   

SE5  .940   

PAL PAL1    .926 
PAL2    .925 
PAL3    .936 

MP MP2 .899    

MP3 .918    

MP4 .919    

MP5 .852    

MP8 .935    

MP9 .931    

KMO and Bartlett’s test of sphericity 

TVE 90.82 
KMO of sampling adequacy .887 

Bartlett’s test of 
sphericity 

Approximate Chi-square 8,305.468 
df 120 

Significance 0.000 

Determinant 3.01E-11 
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measurement items actually fit the model for the current 
study.  

Additionally, all of the dependability scores shown in 
Table 4 were higher than the minimal cutoff point of 0.7. 
Additionally, Sujati et al. (2020) study’s discriminant 
validity results are supported by the fact that the AVEs 
and composite reliability (CR) results shown in Table 4 
were above the 0.6 and 0.7 thresholds. 

Confirmatory Factor Analysis Illustration  

Figure 2 presents the graphical representation of 
Table 4. From Figure 2, PAL had three measurement 
items. Moreover, the TSR had three measurement items. 
In addition, students’ SE had four measurement items. 

Table 3. Normality test 

Measurement items N Mean 
Standard 
deviation 

Skewness Kurtosis 

Statistic Standard error Statistic Standard error 

TSR5 350 2.4029 1.28044 .498 .130 -.833 .260 
TSR7 350 2.4429 1.31375 .499 .130 -.868 .260 
TSR8 350 2.4600 1.32741 .486 .130 -.901 .260 

SE1 350 1.9514 1.11794 1.173 .130 .604 .260 
SE2 350 1.8914 1.08106 1.216 .130 .719 .260 
SE4 350 1.9971 1.12155 1.011 .130 .092 .260 
SE5 350 1.9457 1.09958 1.148 .130 .568 .260 

PAL1 350 1.8571 1.05284 1.326 .130 1.314 .260 
PAL2 350 1.8371 1.03481 1.345 .130 1.428 .260 
PAL3 350 1.8486 1.03378 1.324 .130 1.387 .260 
PAL8 350 2.6257 1.27795 .256 .130 -.938 .260 

MP2 350 2.2286 1.16505 .760 .130 -.144 .260 
MP3 350 2.2171 1.15738 .818 .130 -.035 .260 
MP4 350 2.2114 1.14851 .846 .130 .050 .260 
MP5 350 2.3886 1.23367 .654 .130 -.463 .260 
MP8 350 2.2857 1.15977 .756 .130 -.104 .260 
MP9 350 2.2171 1.15242 .878 .130 .132 .260 

 

Table 4. CFA 

Model fitness: CMID = 159.891; df = 96; CMIL/df = 1.666; RMR = .034; GFI = .947; TLI = .990; CFI = .992; RMSEA = 
.044; & PClose = .804  

SL 

TSR: CA = .983; CR = .984; & AVE = .952  

TSR5: Math teachers enforce norms with strict discipline and are not forgiving of breaking them. .938 
TSR7: Math teachers are endearing people with a great sense of humor. 1.000 
TSR8: Regardless of how you behave when learning mathematics, math teachers are interested in their students. .989 

SE: CA = .950; CR = .950; & AVE = .826  

SE1: I am confident in my math skills .947 
SE2: I know how to tackle difficult math difficulties .915 
SE4: My grades in math classes are good. .787 
SE5: I feel confident in my math skills. .975 

PAL: CA = .972; CR = .973; & AVE = .923  

PAL1: I learn more about math when I have discussions with others. .927 
PAL2: My other students push me to study math both inside and outside of class. .971 
PAL3: Whenever I run into issues with doing arithmetic, I seek assistance from other classmates. .983 

MP: CA = .972; CR = .972; & AVE = .853 

MP2: Compared to other subjects, I fare better in mathematics. .930 
MP3: I can do some arithmetic problems in class on my own, without help from my peers. .939 
MP4: I can succeed in arithmetic. .945 
MP5: I can score well on math tests. .810 
MP8: Without assistance from my math teacher, I can answer mathematical problems. .947 
MP9: If I were the math class standout student, I would be honored. .962 

Note. SL: Standard loadings 

 
Figure 2. CFA (Source: Author’s own elaboration) 



Asare / Teacher-student relationship and self-efficacy as moderating and mediating factors 

 

6 / 11 

Finally, MP had six measurement items. All the 
measurement items correspond to the result from EFA. 
Finally, e6, e7, e16, and e17 were joined purposely for 
model fitness.  

Descriptive Statistics and Discriminant Validity 

The results of the study’s discriminant validity and 
descriptive statistics are presented in Table 5. The 
interaction between teachers and students had the 
highest mean score (2.4352) in Table 5, while PAL had 
the lowest mean score (18,476).  

The research concept was evaluated using a 5-point 
Likert scale, with one indicating SA and five indicating 
SD. A score of 5 represented the highest possible mean 
score. Although there are other methods for assessing 
discriminant validity, this study used the √AVEs against 
the root correlations, as done in previous studies such as 
Asare et al. (2023). The discriminant validity results were 
generated using a plug-in tool in Amos 23 software. 
Discriminant validity is achieved if and only if the least 
value for the √AVEs exceeded the highest value for the 
correlation coefficient (Rönkkö & Cho, 2022). As shown 
in Table 5, the least value for the √AVEwas 0.909 (that is, 
SE) while the highest correlation coefficient value was 
0.415 (that is, the relationship between PAL and MP. 
Based on the result, discriminant validity was therefore 
achieved in the dataset for the current study. 

RESEARCH RESULTS 

The proposed pathways run in Amos 23 software 
were modeled using SEM. We illustrate the findings. The 
program, age, and gender were the three control factors. 
The results displayed in Table 5 showed that MP was 
negatively and statistically insignificantly impacted by 
their gender (β = -0.076; CR = -.739). This suggests that, 
on occasion, male students were around 55.4% more 
likely than female students to score poorly in 
mathematics. Additionally, age had a favorable impact 
on students’ arithmetic proficiency (β = .076; Cronbach’s 
alpha [CA] = .638). This suggests that pupils aged 17 to 
19 did well in mathematics. The program of study, the 
last control variable, hurt the MP of the students (β = -
.012; CR = -.347). 

PAL notably enhanced students’ MP for the main 
routes, based on the results in Table 6 (β = 0.199; CR = 
3.579***). This indicates that students’ mathematics 
proficiency increased by 19.9% due to peer support. 
Consequently, it was concluded that H1: Peer-aided 
learning directly boosts students’ mathematics skills. 
The findings also revealed that SE significantly 
improved through PAL (β = 0.305; CR = 5.289***). This 
shows that students’ SE increased by 30.5% because of 
PAL. Therefore, it was confirmed that H2: PAL 
positively influences SE.  

MP was significantly enhanced by SE (β = 0.192; CR 
= 3.783***). This indicates that students who believe in 
their abilities perform 20.5% better in mathematics. H3: 
MP is positively influenced by their sense of SE, which 
was subsequently validated. Additionally, students’ MP 
was significantly increased through interactions 
between teachers and students (β = 0.096; CR = 2.242). 
This shows that the interaction between teachers and 
students improves pupils’ arithmetic skills by 9.6%. 
Therefore, H4: The interaction between teachers and 
students directly enhances MP.  

Furthermore, the link between MP and PAL is 
somewhat influenced by SE (0.100***). The hypothesis 
that SE mediates the relationship between MP and PAL 
was thus supported (H5). Lastly, the connection between 
PAL and students’ MP is significantly moderated by the 
TSR (β = 0.042; CR = 3.776***). H6: Consequently, it was 
demonstrated that the interaction between teachers and 
students positively moderates the relationship between 
PAL and students’ MP. 

Table 5. Discriminant validity 

Variable Mean STD TSR SE PAL MP 

TSR 2.4352 1.28596 .976    
SE 1.9464 1.03094 .167** .909   
PAL 1.8476 1.01295 .321*** .282*** .961  
MP 2.2581 1.09464 .322*** .307*** .415*** .924 

Note. STD: Standard deviation; √AVEs are in italics; 
**Signify p less than at .10; & ***Signify p less than .001 (1%) 

Table 6. Hypothesized paths analysis 

 Standard estimate Standard error CR (t) p-value 

Direct effect Gender → MP -0.076 .103 -.739 .460 
Age → MP 0.076 .119 .638 .523 

Program → MP -0.012 .036 -.347 .728 
PAL → MP 0.199 .056 3.579 *** 
PAL → SE 0.305 .058 5.289 *** 
SE → MP 0.192 .051 3.738 *** 

TSR → MP 0.096 .043 2.242 .025 

Moderating effect PAL → TSR → MP 0.042 .011 3.776 *** 

 Standard estimate Lower bound Upper bound p-value 

Mediating effect PAL→SE→MP .1000 .060 .161 *** 

Note. ***Signify p-value less than .001 (1%) meaning statistically significant at 1% 
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Paths Analysis Illustration 

The graphical representation of Table 6 is shown in 
Figure 3. According to Figure 3, SE and MP are 
positively influenced by PAL. Additionally, SE has a 
beneficial effect on MP. Furthermore, there is a direct 
positive relationship between the TSR and MP. 
Additionally, the link between PAL and MP is mediated 
by SE. Lastly, the relationship between PAL and MP is 
moderated by the teacher-student dynamic. 

As shown in Figure 4, the positive correlation 
between PAL and mathematical ability is reinforced by 
the teacher-student connection, which indicates that MP 
is significantly influenced by both TSRs and PAL. This 
implies that when students support each other in 
teaching and learning with the teacher serving as a guide 
to address challenges during peer teaching, it greatly 
enhances students’ understanding of mathematical 
concepts, thereby improving their performance in the 
subject. 

DISCUSSION 

The first question examined whether or not PAL 
enhances students’ math proficiency. The results of 
Table 6 show that students’ competency in mathematics 
was greatly increased by PAL. The impact of PAL on 
students’ arithmetic proficiency was 19.9%. The new 
conclusion corroborated with other studies on how PAL 
affects students’ mathematical proficiency. For instance, 
Thurston et al. (2020) on their study on the effect of social 
relationships on mathematics outcomes when using peer 
tutoring from 20 elementary schools, they found that 
students’ mathematics outcomes increase when using 
peer tutoring. Moreover, Malik et al. (2022) also 
emphasized that peer tutoring has a significant impact 
on peer socialization and peer academic progress. In 
addition, Alegre et al. (2020) conducted a quasi-
experiment with a pre-/post-test without a control 
group on academic achievement and peer tutoring in 
mathematics. Their study results indicated there was a 

significant effect when using peer tutoring in teaching. 
In a similar vein, Rayner and Papakonstantinou (2018) 
research found that PAL improved the fundamentals of 
biology students’ comprehension of evolution. Roy and 
Verma (2020) concluded that the ability of students to 
answer word problems in mathematics improved with 
peer assistance. 

Moreover, determining the impact of PAL on 
students’ SE in learning mathematics is the second study 
goal. PAL significantly improved students’ SE in 
studying mathematics, according to the results in Table 

6. PAL has the capacity to energize students’ ability to 
learning mathematics. The current result conforms with 
other past studies, such as Downes et al. (2021). In his 
study, he found that observing students’ performance 
has a positive impact on their confidence in 
mathematics. Moreover, Arthur et al. (2022) noticed that 
when students actively participated in PAL, it had a 
significant impact on their SE. In a similar vein, 
Ginsburg-Block et al. (2006) in their longitudinal study, 
they found that PAL interventions improved students’ 
SE in studying mathematics. 

In addition, the third research question looks at 
whether their sense of SE improves MP. The results of 
Table 6 demonstrate that their SE positively and 
significantly impacted MP. The results indicate that MP 
was impacted by their SE by 19.2%. This study’s findings 
are consistent with earlier research on the impact of 
students’ SE on their MP. For example, Adams et al. 
(2020) looked at how student participation with 
feedback affected their achievement and how important 
academic SE was. Using a sample of 232 first-year 
students, the study showed that academic achievement 
and students’ confidence (SE) were positively correlated. 
Furthermore, it was demonstrated by Oppermann and 
Lazarides (2021) that SE among primary school teachers 
had a major impact on pupils’ performance and interest 
in mathematics. Parallel to this, Pitsia et al. (2017) 
discovered that students’ SE had a substantial impact on 
predicting students’ mathematical success in their 
investigation of the function of student SE, motivation, 
and attitude in predicting students’ mathematics 
achievement. (Manzano-Sanchez et al., 2018) concluded 

 
Figure 3. Hypothesized paths analysis (Source: Author’s 
own elaboration) 

 
Figure 4. Moderating effect of self efficacy (Source: 
Author’s own elaboration) 
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that Latina/o academic performance in the USA was 
positively impacted by SE. 

On the other hand, the goal of the fourth study 
question was to ascertain if a positive teacher-student 
connection improves MP. Table 6 indicates that there 
was a statistically significant, favorable impact of the 
teacher-student interaction on the MP of the pupils. 
According to Table 5, the impact of teacher-student 
interaction on students’ MP was 9.6%. The current 
study’s findings on the impact of TSRs on students’ MP 
were supported by earlier research in the field. For 
instance, Appiah et al. (2022) used 400 students, 112 male 
and 293 female, chosen at random from two public 
senior high schools in the Ashanti Area. Determining 
how the teacher-student connection affected the pupils’ 
MP was the aim of their investigation. Their study’s 
findings suggested that although TSRs had a beneficial 
but statistically negligible impact on students’ arithmetic 
proficiency, further research is needed to understand the 
full extent of this impact. Similarly, Appiah et al. (2023) 
used a sample size of 320 second-year students from all 
senior high schools in the Atwima North District to 
investigate the relationship between the TSR and student 
mathematics achievement as mediated by students’ 
perception of mathematics, SE, and cooperative learning 
strategies. Their research yielded results that were at 
odds with the present findings, which indicate that 
student-teacher relationships improve arithmetic ability. 

The moderating influence of the teacher-student 
connection on the relationship between PAL and student 
MP was the first innovative aspect of the current study, 
as it had not been demonstrated in previous research. 
The impact of TSRs and PAL on math achievement has 
been the subject of several studies. The link between the 
teacher and the student, or the mediating construct in the 
direct relationship between PAL and MP, is something 
this study contributes to the body of literature. 
According to the current study, there is a stronger 
correlation between PAL and mathematical ability when 
there is a teacher-student interaction. 

Finally, another major contribution of the current 
study was its focus on the mediating role of SE in the 
relationship between MP and PAL. There have been 
numerous studies on the effects of peer support on MP, 
on peer support’s impact on SE, and on how SE affects 
MP. This study adds to that body of research by 
exploring how SE mediates the connection between 
mathematics achievement and peer-supported learning. 
The findings indicate that the relationship between PAL 
and MP is somewhat mediated by SE.  

CONCLUSIONS 

The study focused on the moderating and mediating 
roles of the TSR and SE in the link between PAL and 
students’ MP in two selected senior high schools in AMA 
District. Its main goal was to examine the impact of PAL 

on SE and MP, the influence of SE on mathematics 
achievement, and the effect of the TSR on MP. 
Additionally, the study aimed to explore whether SE 
mediates the relationship between PAL and MP. It also 
sought to determine if the TSR moderates this 
connection. SEM, along with EFA and CFA, as well as 
discriminant validity tests, were used to test the 
hypotheses. The path analysis from SEM results showed 
that PAL significantly and positively affected students’ 
MP. It also significantly influenced students’ SE. 
Similarly, students’ SE had a significant impact on their 
MP. Furthermore, SE partially mediated the relationship 
between PAL and MP. Lastly, the TSR positively and 
significantly moderates the link between PAL and MP.  

Limitations and Suggestions for Further Studies 

The scope of this research was limited to two public 
senior high schools in the AMA District: Akroso Senior 
High Technical School and Atweaman Senior High 
Technical School. These schools were not sufficiently 
representative of the entire study population to draw 
meaningful conclusions. Future studies should focus on 
the senior high schools in the AMA District, including 
both public and private institutions. The current study 
concentrated on the district’s public senior high schools; 
subsequent research should examine the effects of using 
both private and public junior high schools in the district 
on students’ MP. Additionally, the only method used to 
collect data from students was a questionnaire. Future 
research should incorporate interviews to explore how 
students perceive the influence of PAL as a teaching 
strategy and the role of the TSR in mathematics 
education. 
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