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ABSTRACT 
The purpose of this quantitative study, which used descriptive and correlational designs, was to investigate the mediating effect of 
student engagement on the relationship between mathematical beliefs and problem-solving skills in Mathematics among students. One 
hundred thirty-eight Grade 9 students from four public secondary schools in Davao del Norte Division, School Year 2023-2024, were 
selected as respondents using stratified random sampling. This study used two adapted survey questionnaires to determine students' 
mathematical beliefs and engagement and a validated researcher-made test to assess their problem-solving skills in mathematics. Mean 
and Pearson-r were used to calculate numerical data. The results of this study revealed that the level of mathematical beliefs and 
engagement of the students is high. Additionally, the level of student’s problem-solving skills in terms of test scores is average. Moreover, 
there is a significant relationship between mathematical beliefs and student engagement. However, results showed no significant 
relationship between mathematical beliefs and students' problem-solving skills. Further, mediation analysis was initially intended to be 
conducted as a part of the study; however, it was not executed since the conditions were not met. Additionally, future researchers may 
utilize the findings to analyze the study's variables and look into other variables or characteristics that mediate the relationship between 
mathematical beliefs and problem-solving abilities.  

KEYWORDS: problem-solving skills, mathematical beliefs, student engagement, grade 9 students, descriptive-correlational 
approach, Pearson-r, Kapalong, Davao del Norte, Philippines 
 

INTRODUCTION 
Problem-solving is one of the most basic ways that humans think 

and learn. It is one of the 21st-century skills. It is a necessary 

mathematical ability that students studying mathematics should 

acquire. The capacity to answer problems is crucial as it teaches 

students how to use their mathematics understanding and skills to 

solve problems. However, students struggle in the test when it 

comes to word problem-solving problems, they find it difficult to 

understand the problems which makes them unable to complete 

math problems (Ali, 2019). Moreover, as Novriani and Surya 

(2017) mentioned, the student's problem-solving skills are so poor 

that they constitute a big issue in school. Most students struggle 

to answer mathematical issues at all educational levels, from basic 

to secondary to unexpectedly high schooling (Ziegler & Loos, 

2017). 

 

In the recent PISA result, 47% of students from participating 

countries could not solve mathematics problems that required 

more than direct inference and the use of representations from 

diverse data sources (OECD, 2019). PISA employs practical 

problems requiring quantitative thinking, spatial reasoning, and 

problem-solving abilities. Moreover, according to Andrade et al. 

(2020), most of the items in the mathematics subtest in PISA 

involve problem-solving, which means that students have poor 

performance in solving word problems. Additionally, in the study 

conducted in Indonesia by Emanuel et al. (2021), one of the 

findings shows that students cannot solve the problem because 

they have difficulty translating it from verbal problems to 

mathematical models. 

 

Further, in the study conducted by Alvi and Nausheen (2019), 

observations show that grade 9 students in Pakistan are having 

difficulty understanding mathematical problems due to a lack of 

knowledge of mathematical concepts and the relevance of 

information, resulting to poor performance on items requiring 

complex cognitive abilities such as problem-solving in the 

national assessment. 

 

In the Philippines, according to the TIMSS result, as cited by 

Ambasa et al. (2022), Filipino students had difficulties solving 

mathematics problems. According to the findings of a research 

done by Dela Cruz and Lapinid (2019), 40% of the respondents 

do not meet the required level of mathematical problem analysis 

owing to difficulties in understanding, interpreting, and 

evaluating. The PISA results revealed that students scored 353 

points in Mathematics, which was classified as below Level 1 

proficiency (Ciriaco, 2019). Further, in the 2018 result of the 

National Achievement Test in Region II, the Mean Percentage 

Score (MPS) in terms of problem-solving in mathematics of 
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Grade 10 students is 39.95, which shows a very low result 

(Cariño, 2019).  

 

Moreover, in a public secondary school in the Davao del Norte 

Division, most of the grade 9 students show low mathematical 

problem-solving skills. From the records of the Mathematics 

Coordinator on the student’s level of proficiency in the school 

year 2020-2021, it has been found that the average proficiency of 

the students is 68.7% on problem-solving questions which is 

below the average. This prompted the mathematics teachers to do 

remediation for failing and low-performing students. 

 

It was all of these that prompted the researcher to study the 

mediating effect of engagement on the relationship between 

students' mathematical beliefs and their problem-solving skills. 

The results of this research will be crucial for students, 

particularly during the shift from modular instruction back to in-

person sessions. The function of beliefs in mathematics and 

involvement is crucial in enhancing problem-solving abilities in 

the field of mathematics. Furthermore, educators may also use 

this research to develop novel approaches to tackle the obstacles 

of education in the 21st century. 

 

OBJECTIVES 
The objective of this research is to determine if student 

engagement has a significant impact in mediating the relationship 

between mathematical beliefs and problem-solving skills in 

mathematics among students in the division of Davao del Norte 

for the academic year 2023-2024. Specifically, this study aimed 

to answer the following questions: 

1. What is the level of mathematical beliefs in terms of role 

and function of the teacher, significance and competence 

in mathematics, mathematics as a social activity, and 

mathematics as a domain of excellence? 

2. What is the level of problem-solving skills of students in 

terms of understanding the problem, devising a plan, 

carrying out the plan, and looking back? 

3. What is the level of student engagement in terms of 

cognitive engagement, emotional engagement, social 

engagement, and behavioral engagement? 

4. Is there a significant relationship between (a) 

mathematical beliefs and problem-solving skills, (b) 

student engagement and problem-solving skills, and (c) 

mathematical beliefs and student engagement? 

5. Does student engagement significantly mediate the 

relationship between mathematical beliefs and problem-

solving skills of students? 

 

METHODOLOGY 
Research Design 

This study employed quantitative research methods, namely 

descriptive and correlational approaches. This research used 

quantitative methods to collect numerical data and analyze it 

using mathematical techniques (Creswell, 2014). Additionally, 

according to Bhandari (2022), quantitative research is a 

methodical approach that is employed to identify patterns and 

averages., make predictions, assess cause-and-effect connections, 

and draw conclusions that may be applied to larger populations. 

Moreover, according to Fleetwood's (2023) definition, 

quantitative research refers to the methodical investigation of 

phenomena by the gathering of measurable data and the analysis 

of that data using statistical techniques. 

 

Moreover, this study used a descriptive type of research. 

According to Bhat (2023), a descriptive study is one that defines 

the characteristics of the population or issue under investigation. 

Further, it is designed to explore one or more variables, which 

includes observing and measuring data (McCombes, 2022). 

Furthermore, according to Seyß (2022), the primary objective is 

to provide responses to inquiries pertaining to the manner in 

which the incident took place, the temporal and spatial 

dimensions of its occurrence, and the nature of the subject matter 

or occurrence.  

 

Additionally, correlational research was utilized to determine 

relationships between two or more variables without any 

intervention (Bhandari, 2022). Further, Cherry (2023) added that 

it is designed to explore and characterize relationships and then 

make predictions. This type of research involves the examination 

of variables and the evaluation of their statistical correlation by 

the researcher (Chiang et al., 2018). 

 

The researcher used a descriptive research design to describe the 

variables involved in this study, namely, student engagement, 

students’ mathematics beliefs, and mathematical problem-solving 

skills. Also, to investigate and evaluate the associations between 

the variables in this study, the researcher employed a correlational 

research design.  Furthermore, this study used mediating analysis 

to determine the linking effect of the mediating variable (student 

engagement) on the relationship between the independent 

variable (students' mathematical beliefs) and the dependent 

variable (students' mathematical problem-solving skills).  

 

Sampling Design 

To ascertain the appropriate sample size, this study employed 

stratified random sampling. When collecting data from a 

population that lacks homogeneity within its groups, it is 

appropriate to employ stratified sampling as a means of selecting 

a representative sample (Etikan & Bala, 2017). The 

respondents of the research consisted of Grade 9 students of four 

public schools within the Kapalong District of the Division of 

Davao del Norte in the academic year of 2023-2024. The total 

population of grade 9 students in the four selected schools is 213. 

Specifically, the student population of school A is 40, school B is 

62, school C is 71, and school D is 40. Further, to determine the 

samples in each stratum, the researcher utilized simple random 

sampling. To choose the respondents, a random name generator 

is used. To get the sample size, the researcher utilized the Online 

Raosoft Sample Size Calculator, with a marginal error of 0.05 and 

a confidence level of 95%. From a total population of 213 

students, the study used a sample size of 138 students across four 

selected schools. School A has a selection of 26 students, School 

B has 40 students, School C has 46 students, and School D has 26 

students.  
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Research Instrument 

This study employed two modified research instruments 

and one test developed by the researcher. The instruments were 

selected purposefully based on the study's focus. 

The Math and Science Engagement Scales (2016) was 

developed by Wang et al. (2016) to assess student engagement: 

cognitive engagement, emotional engagement, social 

engagement, and behavioral engagement. 

 The Mathematics-Related Beliefs Questionnaire 

(MRBQ) was developed by Eynde and De Corte (2018) to asses 

role and function of the teacher, significance and competence in 

mathematics, mathematics as a social activity, and mathematics 

as a domain of excellence.  

The Researcher-made Test (RMT) was used to  measure 

the level of students’ problem-solving skills in Mathematics. 

Moreover, the test was a free-response type of test. The student’s 

answers were evaluated using an analytic rubric adopted from the 

study of Salazar-Torres et al. (2021) measuring each indicator 

from 1-5. The questionnaire comprised five (5) word problems. 

Statistical Design 

 The data was computed and the hypotheses were tested 

at the alpha 0.05 level of significance using the following 

statistical tools. 

Mean. Also known as the arithmetic mean, a descriptive 

statistic, was used to measure the level of each variable. This was 

used to determine the level of student engagement, mathematical 

beliefs, and problem-solving skills. Specifically, this was used to 

answer research questions 1, 2, and 3. 

Standard Deviation. A measure of variability that 

measures the extent to which data points in a collection deviate 

from the mean. This statistical instrument was implemented to 

ascertain the extent to which the data deviated from the mean.  

Pearson Product Moment Correlation. Also referred 

to as the Pearson r, this metric is frequently employed to evaluate 

correlation. This was employed to ascertain whether there was a 

substantial correlation between mathematical beliefs and 

problem-solving skills, student engagement and problem-solving 

skills, and mathematical beliefs and student engagement. This 

was used to answer the research questions in item 4. 

 

RESULTS 
1. Out of the four indicators in determining the level of 

mathematical beliefs of students in Grade 9, the role and 

function of a teacher has the highest mean of 4.10, 

indicating that the mathematical beliefs of students are 

highly observed. The standard deviation (SD) is 0.85 and 

is considered high based on the parameter. Mathematics as 

a domain of excellence has a mean of 3.86 and an SD of 

0.779, indicating that students' mathematical beliefs are 

highly observed. Mathematics as a social activity has a 

mean of 3.81 and an SD of 0.797, indicating that the 

mathematical beliefs of students are highly observed. The 

significance and competence in mathematics indicator had 

the lowest mean score of 3.79 and a standard deviation of 

0.759, indicating that the mathematical beliefs of students 

are highly observed. The category mean of this variable is 

3.86, indicating that mathematical beliefs among students 

are highly observed. 

2. Out of the four variables used to measure student 

engagement, social engagement had the lowest average 

score of 3.86 and a standard deviation of 0.788, which is 

considered high based on the parameter. The highest mean 

was achieved in cognitive engagement, with a mean score 

of 4.01 and a standard deviation of 0.579, indicating a high 

level of engagement. This was followed by emotional 

engagement, which had a mean score of 3.94 and a 

standard deviation of 0.826, also indicating a high level of 

engagement. Behavioral engagement had a mean score of 

3.90 and a standard deviation of 0.788, also indicating a 

high level of engagement. The category mean of this 

variable is 3.96, indicating that the level of student 

engagement is highly manifested. 

3. Out of the four steps used to assess students' problem-

solving skills, the highest mean score of 61.36, with a 

standard deviation of 29.311, was obtained for Devise a 

plan. This indicates a high level of proficiency. 

Understand the problem had a mean score of 59.67 and a 

standard deviation of 29.512. Carry out the plan had a 

mean score of 54.32 and a standard deviation of 24.414. 

Look back had the lowest mean score of 48.86, with a 

standard deviation of 25.050, indicating an average level 

of proficiency. The category mean of problem-solving 

skills of students in Mathematics is 56.05, with a standard 

deviation of 26.646. This indicates that problem-solving 

skills in Mathematics is moderate. 

4. The results of this study indicate a weak positive 

association between mathematical beliefs and problem-

solving skills (r-value of 0.124), as well as a connection 

between student engagement and problem-solving skills 

(r-value of 0.018). Nevertheless, the null hypothesis was 

not rejected in both instances due to the fact that the p-

values (0.072 and 0.342) above the significance threshold 

of 0.05. The research revealed a significant relationship 

between mathematical beliefs and student engagement, 

with a correlation coefficient (r-value) of 0.652. 

Furthermore, the null hypothesis was rejected, as shown 

by a p-value of 0.000. 

5. The relationship between mathematical beliefs and the 

problem-solving skills of students is not significantly 

mediated by student engagement. 

 

SUGGESTIONS 
Teachers are encouraged to design lesson plans implementing 

creative strategies such as technology integration, project-based 

learning, and gamification that integrate problem-solving skills 

that require students to apply problem-solving skills in real-world 

scenarios. Teachers are suggested to cultivate positive 

mathematical beliefs among students by creating a supportive and 

encouraging learning environment. Additionally, teachers can 

offer constructive feedback and support to help students build 

confidence in their mathematical abilities. Teachers are advised 

to promote positive teacher-student relationships by focusing on 

building trust, encouraging communication, and creating a 

positive learning environment. Parents are also motivated to be 

involved in the education of students by promoting a growth 

mindset, providing support and resources at home, and fostering 
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positive engagement with math can help improve their child's 

mathematical beliefs and set them up for success in their 

mathematical journey. Future researchers may use the results of 

this study to investigate other factors. Additional studies should 

investigate other factors or qualities that may mediate the 

relationship between mathematical beliefs and problem-solving 

skills.  

CONCLUSION 
The level of mathematical belief of grade 9 students is high. The 

level of student’s problem-solving skills in terms of test scores is 

average. The level of student engagement of grade 9 students is 

high. There is no significant relationship between mathematical 

beliefs and the problem-solving skills of students. Also, there is 

no significant relationship between student engagement and 

problem-solving skills. Lastly, there is a significant relationship 

between mathematical beliefs and student engagement.  Student 

engagement does not significantly mediate the relationship 

between mathematical beliefs and the problem-solving skills of 

students. 

FIGURES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Conceptual Framework of the Study 
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                                               Source: https://www.google.com/maps/ 

Figure 2.  Local Map of Davao del Norte 

TABLES 
Table 1. Summary of the Level of Mathematical Belief 

Indicators Mean SD Description 

Role and Function of a Teacher 4.10 0.85 High 

Significance and Competence in Mathematics  3.79 0.76 High 

Mathematics as a Social Activity 3.81 0.80 High 

Mathematics as a Domain of Excellence 3.86 0.78 High 

Category Mean 3.86 0.72 High 
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Table 2. Level of Problem-solving Skills of Students 

Indicator Mean SD Description 

Understand the Problem 59.67 29.51 Moderate 

Devise a Plan 61.36 29.31 High 

Carry Out the Plan 54.32 24.41 Moderate 

Look Back 48.86 25.05 Moderate 

Category Mean 56.05 26.65 Average 

 

Table 3. Summary of the Level of Student Engagement 

Indicators Mean SD Description 

Cognitive Engagement 4.01 0.58 High 

Emotional Engagement 3.94 0.83 High 

Social Engagement 3.86 0.79 High 

Behavioral Engagement 3.90 0.84 High 

Category Mean 3.96 0.74 High 

 

Table 4. Significance of the Relationship Between Variables 

Variables Correlated r p-value Decision on H0 Decision on Relationship 

Mathematical Beliefs & Problem-

Solving Skills 
0.124 .072 Not Rejected Not Significant 

Student Engagement & Problem-

Solving Skills 
0.018 .342 Not Rejected Not Significant 

Mathematical Beliefs & Student 

Engagement 
0.652 .000 Reject Significant 
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