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Abstract

Problem-solving skills remain a global concern. The mediating role of mathematics content
competencies on the relationship between reading comprehension and perceived mathematical problem-solving
skills was examined. Predictive research design, stratified random sampling, survey approach, mediation
analysis were applied. The data from 300 Grade 7 students revealed that the interest variable does not mediate
the predictor-criterion correlation, partially supporting the Dual Coding Theory. Future research may explore
additional mediating variables to account 28.6% variance in the strength of the mediation. School leaders may
strengthen reading comprehension alongside mathematics instruction among students.
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1. Introduction

Poor problem-solving skills are a global concern (Hadi et al., 2018). PISA results consistently showed that
students across countries struggle with problem-solving (OECD, 2019). In Indonesia, many students have
difficulty interpreting and solving basic problems (OECD, 2023; Kandaga et al., 2024), while in Brazil, a large
number also showed weak analytical and problem-solving skills (OECD,2023; Vale et al., 2025). In the
Philippines, the Philippine Institute for Development Studies (PIDS) emphasized that most students did not
reach the standards required for problem-solving (PIDS, 2021). In Davao City, studies likewise revealed poor
problem-solving skills in mathematics among students (Timario, 2020; Lemana, 2025).

Numerous studies have examined poor problem-solving skills; most employ qualitative or descriptive
methods, and there is little statistical data on the relationships among reading comprehension, mathematical
subject competence, and perceived mathematical problem-solving abilities. It was suggested in order to ensure
fairness, minimize risks, and maximize the possible benefits from the study. To ensure the validity of the
research procedure, honesty was used when presenting the study's results. The results of Öztürk et al. (2019)
and Cho et al. (2022) showed that reading comprehension influences the skills to solve mathematical problems.
Nonetheless, no quantitative studies have been employed for the findings of Luna et al. (2024) and Mabansag
(2024). It was found that students in the Philippines lacked problem-solving skills in mathematics. This
information is required for fair conduct throughout the research for safety reasons and to maximize its benefits.
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Conflicts of interest, if they occurred, were openly declared, and the results of the research were accurately
presented. The obtained information can be considered purely descriptive, as no causal or mediating
relationships were examined. This points to a gap in quantitative research on the impact of mathematical topic
skills on problem-solving skills.

Poor problem-solving skills hinder students' academic achievement and their skills to handle higher-order
tasks (OECD, 2019). These skills also reduce future career readiness and global competitiveness, as problem-
solving is a key 21st century skill valued by employers (Kennedy & Sundberg, 2020). In the Philippines, if left
unaddressed, this problem may widen learning gaps and limit the application of knowledge in real-life
situations (OECD, 2022; PIDS, 2021). Thus, it is important to examine how reading comprehension predicts
perceived mathematical problem-solving skills, with mathematics content competencies as mediators that
improve critical thinking, academic performance, and future readiness.

2. Methodology

2.1. Research Design

In this study, a predictive research design was employed. This design is a quantitative method that
forecasts future results using one or more predictor variables (Lim, 2025). Arunkumar et al. (2025)
highlighted the significance of this architecture, especially for predicting future events, spotting trends, and
evaluating and quantifying probability using quantifiable data. Improved decision-making, increased
forecasting accuracy, more successful risk identification, and increased data analysis efficiency are only a few
benefits of this approach (Nyoni, 2025). However, to ensure the precision, applicability, and reliability of
prediction models and to generate efficient, reliable outcomes, appropriate validation is necessary (Hrehova,
2025). All tables should be numbered with Arabic numerals. Headings should be placed above tables, left
justified. Leave one line space between the heading and the table. Only horizontal lines should be used within
a table, to distinguish the column headings from the body of the table, and immediately above and below the
table. Tables must be embedded into the text and not supplied separately. Below is an example which authors
may find useful.

2.2. Locale of the Study

This study was conducted in Cluster 5 of the Division of Davao City Junior High Schools, covering 9
schools. Two schools were selected, namely: Dona Carmen Denia National High School and J. V. Ferriols
National High School. These schools were chosen for the study because of their active involvement.
Moreover, these schools demonstrate the city's dedication to expanding school access and improving
educational quality, in line with the Department of Education's mission to deliver a fair education to all
students.

2.3. Sample and Sampling Technique

The study includes 300 Grade 7 students from two public schools. These students were chosen among the
1,403 Grade 7 students enrolled in the 2025–2026 academic year. The research study must be formally
enrolled; complete enrolment records must be maintained; consistent attendance must be maintained; signed
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parental consent papers must be presented; and the participant must indicate their willingness to participate to
be eligible for the study. The sample did not include students who changed schools during the study.
The study utilized a proportional stratified sampling technique to ensure fairness among the two schools. This
method was chosen because samples were taken proportionally from each stratum after the population was
split into "strata," according to their class. This ensures that the groups' populations are fairly represented in
the study, as observed by Cheung (2024). This strategy reduced bias and ensured that the chosen respondents
fairly represented the traits of all Grade 7 students.

2.4. Data Gathering Technique

A survey technique was used to gather data. This method is a systematic approach in gathering data, a
standardized questionnaire to describe the traits, beliefs, or behaviours of a broader population. It is frequently
used in research to effectively evaluate, test, or extrapolate results within a certain group (Sheik et al., 2024).
Reaching large and diverse populations, producing quantifiable data for pattern analysis, facilitating the
generalization of findings, enabling faster data collection, and supporting replicability through standardized
procedures are just a few of the benefits this approach offers (Oranga & Matere, 2025).

Three survey questionnaires were adapted and modified for this study. The purpose of a structured survey
questionnaire is to collect data from students. A four-point Likert scale was employed for data collection and
analysis to ensure consistency.

Firstly, the reading comprehension questionnaire proposed by Daryanti (2015) contained 25 multiple-
choice items that measure literal, inferential, and evaluative comprehension.

A linear transformation was used to convert the raw test results into a 4-point Likert scale. The proportion
score was calculated by dividing the number of right answers by the total number of items. Three was
multiplied by the result. This transformation guarantees that all incorrect responses receive a score of 0.
Students who received a perfect score received an extra point in order to align the results. Moreover,
respondents who answered all the items correctly will obtain a final score of 4. While the other scores
remained within the 0–3 range, this is commonly applied in educational and social research data to improve
the interpretability. Boone and Boone (2012) explained that numerical scores may be grouped into Likert-type
categories. Likewise, Norman (2010) noted that test scores can be categorized into ordinal scales (such as
Likert scales, which are used for analysis, especially to simplify data interpretation in educational studies).
Moreover, the adapted instruments were pilot-tested for reliability, achieving a Cronbach's alpha of 0.858.

Secondly, the mathematics content competencies by Raposon et al. (2023) contained 46 items and a
Cronbach's alpha of 0.867.

Lastly, the perceived mathematical problem-solving skills scale by He et al. (2024) contained 9 items and
had a Cronbach's alpha of 0.866.

2.5. Data Analysis Technique

In this study, the data analysis techniques utilized descriptive, correlation, and mediation analyses.
Descriptive analysis systematically organizes and summarizes large datasets and presents the main features of
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the mean and standard deviation (Alabi, 2023). It was utilized to describe and organize data before further
analysis. Its advantages include simplifying data, identifying patterns, and making interpretation easier
(Tumiran, 2024). Furthermore, correlation analysis determines the strength and direction of the relationship
between two continuous variables (Schober et al., 2018), and the Pearson Product–Moment Correlation, as
described by Creswell and Creswell (2023), was used to examine the relationships among variables. Lastly,
the study utilized mediation analysis through regression modelling, and Preacher and Hayes' Bootstrapping
Method (2014) was applied. This model helps the researcher figure out how the predictor variables affect
problem-solving skills. Moreover, the direct effects of the predictor variables on problem-solving skills and
the indirect effects on perceived mathematical problem-solving skills through the mediator were examined.

2.6. Ethical Considerations

Informed consent was obtained before the data gathering. Respondents' information and identities will
remain confidential using anonymized data. The survey questions were designed to prevent stress or
discomfort to students, ensuring that the respondents are aware of their rights. Protecting participant
anonymity and recognizing their participation, the study was conducted in compliance with the values of
honesty, integrity, and respect. To guarantee adherence to established ethical, legal, and institutional research
norms, Holy Cross of Davao College's Society for Moral Integrity and Legal Ethics (HCDC-SMILE) granted
ethical clearance, a formal approval. The researcher requested and obtained formal approval from the
Department of Education (DepEd)to carry out the research. This request was made to maintain fairness
throughout the research process, reduce potential risks, and enhance the study's potential benefits. The results
were presented accurately and openly to maintain the validity and integrity of the study, and any potential
conflicts of interest were publicly disclosed.

3. Results and Discussions

3.1. Descriptive Results

Shown in Table 1 are the descriptive, correlation, and mediation results of the study, including the
variables involved, namely, reading comprehension, mathematics content competencies, and perceived
mathematical problem-solving skills, with their respective indicators; and the number of samples, standard
deviation, mean, and descriptive level specifically corresponding with each of the variables.

Table 1: Descriptive Table (n=300)

Variables Standard
Deviation

Mean Descriptive
Level

Reading Comprehension .65 2.39 Low
Identifying the Main Idea 1.41 2.72 High
Finding Explicit Information .91 2.69 High
Finding Implicit Information .92 2.07 High
Identifying Words Meaning .96 2.20 Low
Identifying Reference 1.11 2.73 High

Mathematics Content Competencies .40 3.06 High
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Number Sense .53 3.04 High
Measurement .46 3.03 High
Geometry .44 3.07 High
Patterns and Algebra .48 3.08 High
Statistics and Probability .46 3.06 High

Perceived Mathematical Problem-Solving Skills .41 3.17 High
Understanding the Problem .54 3.23 High
Devise a Plan .48 3.08 High
Carry out the Plan .60 3.16 High
Look Back and Reflect .54 3.19 High

The table specifically shows that the overall reading comprehension variable was 2.39, which is relatively
low and indicates that respondents' reading comprehension levels are generally low. Of the five variables,
three were rated high, while two were rated low. The standard deviation for the variable is 0.65. Moreover,
the mathematics content competencies variable, with a mean of 3.06, described as high, indicates that
respondents possess a strong level of mathematics content competencies. The corresponding standard
deviation of 0.40 indicates very low consistency, with high variability and a lack of consensus. Lastly, the
perceived mathematical problem-solving skills variable has a mean score of 3.17, implying that the
respondents are effective problem solvers. The standard deviation for this measure is 0.41, indicating high
consistency.

3.2. Correlation Results

Table 2 is the correlation table. It contains the determinant and criterion variables. Aside from the variables,
it also contained the number of samples, r-value, p-value, decision on the null hypothesis, and the
corresponding interpretation.

Table 2: Correlation Table (n=300)

Predictor Variables

Mathematical Problem-Solving Skills
r-value p-value Decision

on Ho
Interpretation

Reading Comprehension .215 .000 Reject Ho
Low positive
significant
correlation

Mathematics Content Competencies .641 .000 Reject Ho

Moderate high
positive significant
correlation

**. Correlation is significant at the 0.05

Decision Rule: Reject H₀ if p < 0.05

The table specifically shows that the correlation analysis between reading comprehension and perceived
mathematical problem-solving skills variables obtained a p-value of 0.000, which is less than the 0.05 level of
significance; hence, the null hypothesis was rejected. It indicates that reading comprehension and perceived
mathematical problem-solving skills are statistically significant. The corresponding r-value of 0.215 indicates
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a low positive correlation. This indicates that reading comprehension has little influence. The other factors
might be more significant. Moreover, the mathematics content competencies and perceived mathematical
problem-solving skills variables yielded a p-value of 0.000, lower than the 0.05 level of significance; hence,
the null hypothesis was rejected. This means that mathematics content competencies and perceived
mathematical problem-solving skills are significantly related. With a corresponding r-value of 0.641, this
indicates a moderately high correlation. This implies that mathematical content competencies are associated
with better-perceived mathematical problem-solving skills.

The findings show that both correlations are statistically significant at the 0.05 significance level; hence,
the null hypotheses can be rejected. From the results above, it is clear that not only reading comprehension
abilities but also mathematics content competencies are important considerations when solving mathematical
problems.

3.3. Mediation Results

Table 3 presents the mediating table. The table includes several columns: Predictor, Estimate, Standard
Estimate, SE (Standard Error), t (t-value), p (p-value), and Decision on null hypothesis.

Table 3: Correlation Table (n=300)

Label Path / Effect Estimate
(β) SE Z-

value
p-

value
Decision on

H₀
Interpretati

on

A

Reading
Comprehension →
Mathematics Content
Competencies

0.06 0.039 1.55 0.121 Accept H₀ Not
Significant

B

Mathematics Content
Competencies →
Mathematical
Problem-Solving
Skills

0.63 0.056 11.35 0.001 Reject H₀ Significant

c’

Reading
Comprehension →
Mathematical
Problem-Solving
Skills (Direct Effect)

0.10 0.034 2.89 0.004 Reject H₀ Significant

a × b Indirect Effect 0.04 0.025 1.49 0.137 Accept H₀ Not
Significant

(a × b)
+c (Total Effect) 0.14 0.041 3.33 .001 Reject H₀ Significant

Level of Significance: 0.05Percentage of Mediation: Indirect: 28%; Direct: 72%
Decision Rule: Reject H₀ if p < 0.05
Mediated Proportion = 0.286 or 28.6%

The table shows that, controlling for mathematics content competencies, the direct effect of reading
comprehension on perceived mathematical problem-solving skills was estimated at 0.10. With a p-value of
0.004, which is less than the significance level, the null hypothesis was rejected. The result indicates a
statistically significant direct effect of perceived ability to solve mathematical problems on reading
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comprehension. Nevertheless, an insignificant indirect effect was observed between reading comprehension
and perceived mathematical problem-solving skills, as reading comprehension affected mathematics content
competencies to the extent of 0.04. Given that the p- value was 0.137, which is above the significance level,
the null hypothesis was accepted. This shows that reading comprehension of perceived mathematical
problem-solving skills, as measured by mathematics content competencies, is not significant. Lastly, the total
effect of reading comprehension on perceived mathematical problem-solving skills was estimated at 0.14. The
p-value is 0.001, which is below the 0.05 level of significance; therefore, the null hypothesis was rejected. It
indicates that the total effect of reading comprehension on mathematical problem-solving abilities is
significant.

Finally, the mediated effect in the table is 28.6%, which is a moderate level of mediation. The findings
show that reading comprehension has a significant direct and overall effect on perceived mathematical
problem-solving skills. Nevertheless, the indirect effect via the mathematics content competencies is
insignificant, suggesting that these competencies do not mediate the relationship between the two variables.

3.4. Reading Comprehension, Mathematics Content Competencies, and Perceived Mathematical Problem-
Solving Skills Correlations

The finding that reading comprehension has a significantly low positive correlation with perceived
mathematical problem-solving skills affirms previous evidence and confirms that language comprehension
helps interpret mathematical problems (Gomez et al., 2020). The current finding affirms Stephany (2021),
who emphasized that reading comprehension contributes to better performance in solving worded
mathematical problems. However, this finding contradicts the study by Salvo and Ucang (2025), which found
that mathematical problem-solving performance may remain high even when reading comprehension skills
are weak, suggesting that comprehension does not always strongly determine problem-solving success.

3.5. Reading Comprehension and Perceived Mathematical Problem-Solving Skills as Mediated by
Mathematics Content Competencies

The finding that mathematics content competencies do not mediate the relationship between reading
comprehension and perceived mathematical problem-solving skills affirms that reading comprehension is an
essential component of mathematical cognition. The current finding supports Stephany (2021), who
emphasized the importance of language comprehension in mathematical reasoning and problem-solving
accuracy. Moreover, the current study's results align with those of Kim et al. (2021), who reported that
reading comprehension has a larger, stronger, and more direct effect on math performance than the amount of
domain-specific mathematics content competencies. Likewise, Amalina and Vidákovich (2023) highlighted
that comprehension skills have a greater influence on one's achievement in solving difficult mathematical
problems compared to having mathematics content competencies. In other words, the improvement in reading
comprehension could lead to immediate gains in their skills to solve mathematical problems rather than to
additional competencies in mathematics.

However, the present result contradicts Sury and Pilchin (2025), who indicated that domain-specific
knowledge is more important for mathematical problem-solving skills than comprehension, since the latter
influences the former to a lesser degree than domain-specific knowledge does. The findings imply that
improving learners' comprehension will further enhance their mathematical problem-solving, as
comprehension plays a greater role than domain-specific knowledge. The finding that mathematics content
competencies do not mediate the relationship between reading comprehension and perceived mathematical
problem-solving skills affirms that reading comprehension is an essential key point in mathematical cognition.

2287

Mylene T. Tubo / International Journal of Research Publications (IJRP.ORG)

www.ijrp.org



4. Conclusions

Based on the findings, it is concluded that mathematics content competencies do not significantly mediate
the relationship between reading comprehension and perceived mathematical problem-solving skills.
However, the two determinants were significantly correlated with the criterion variable. Hence, Dual Coding
Theory, which posits that verbal and nonverbal systems contribute separately rather than through a mediated
process in shaping students perceived mathematical problem-solving skills, was partially supported.

5. Recommendations

Based on the conclusions, the study recommends the following:
1. Researchers may conduct further studies investigating other mediating variables that may help to

account for the relationship between reading comprehension and perceived mathematical problem-solving
skills, aside from the non-significant mediator of mathematics content competencies.

2. Researchers may pursue qualitative research to examine how students use both verbal and nonverbal
information in solving problems, offering valuable knowledge about how each affects problem-solving, as
suggested by Dual Coding Theory.

3. Educational leaders may develop educational programs that help improve both reading
comprehension and mathematical competency, recognizing their separate impact on improving students' skills
to solve math problems. All figures should be numbered with Arabic numerals (1,2,...n). All photographs,
schemas, graphs and diagrams are to be referred to as figures. Line drawings should be good quality scans or
true electronic output. Low-quality scans are not acceptable. Figures must be embedded into the text and not
supplied separately. Lettering and symbols should be clearly defined either in the caption or in a legend
provided as part of the figure. Figures should be placed at the top or bottom of a page wherever possible, as
close as possible to the first reference to them in the paper.
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