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Abstract 

Poor problem-solving skills is a concern in education. The significance to forecast perceived problem-solving 
skills using mathematical resilience, critical thinking, and collaborative learning as predictors, was examined. 
Using predictive design, survey technique, stratified random sampling in selecting 200 Grade 10 learners, and 
multiple regression analysis in analyzing the data, it was found that perceived problem-solving skills were 
significantly forecasted by the predictors, partially supporting the Self-Determination Theory. Mathematics 
teachers may strengthen critical thinking and collaborative learning through interactive and collaborative 
classroom activities. Future research may explore other factors through qualitative approaches to further 
explain learners’ problem-solving skills. 
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1. Introduction 
 
​ Poor problem-solving skills remain a major challenge for many learners, as students often struggle to 
apply mathematical concepts to real-world and non-routine tasks. These skills are widely recognized as 
essential competencies for 21st-century learning (Griffin & Care, 2015; OECD, 2023). However, many 
students resort to procedural memorization rather than deep conceptual reasoning and analytical thinking.  
​ International tests repeatedly show widespread shortcomings in the skills needed to solve 
mathematical problems worldwide. The Program for International Student Assessment results from 2023 
show that many students worldwide struggle to use math in different situations. In Southeast Asia, schools are 
not doing as well as they could because students struggle to apply complex ideas in real-life situations. The 
2023 OECD report also says that students in this region are still below standards. On the one hand, some of 
the best education systems have found a good balance between following procedures and really understanding 
math concepts. This balance is key to helping students develop an understanding of math, according to Mullis 
in 2020. These global trends in student performance show that many schools are still focused on 
memorization rather than helping students think critically and apply math in creative ways. The Program for 
International Student Assessment and OECD reports highlight the need to promote mathematical reasoning 
skills.  
​ The Philippines has many problems with solving math problems. Math is really tough for students in 
the Philippines. They have a hard time understanding math and using it to solve real-life problems. Many 
Filipino students are really struggling with math because they get very anxious when they have to do math 
problems. They also do not think they are good at math. The latest studies have found, as Bernardo's 2022 

2353

IJRP 2026, 199(1), 2353-2362; doi: 10.47119/10.47119/IJRP1001991620269411 www.ijrp.org



​  

study did. All these problems with math make it hard for students to do well on tests and to think critically.  
​ Local assessments of education mirror larger challenges at the national level. In some areas of 
Mindanao, many secondary students have large gaps in understanding. They tend to make mistakes in dealing 
with complicated algebraic or word problems. (Maňaz, 2023) Also, regional baseline studies have found that 
junior and senior high school students are having problems with academic persistence. This situation 
underscores the urgent need to develop classroom-based psychological support tools (Talikan, 2024). This 
local problem highlights the need for useful framework models to predict and handle poor problem-solving 
skills. 
​ Although many studies have already examined the factors affecting students perceived 
problem-solving skills, most have done so separately. Very few have examined how mathematical resilience, 
critical thinking, and collaborative learning work together to influence learners' problem-solving ability, 
especially among Filipino junior high school students. The trick is knowing how these 3 things work together. 
Resilience can help students survive challenges. It enhances their reasoning skills. Critical thinking. Another 
benefit of collaborative learning is peer support. The absence of research in this area 2 makes it even more 
necessary to study these variables jointly. This is important because students with poor problem-solving skills 
are more likely to struggle in school, lose confidence, and have fewer opportunities in the future. These skills 
are important not only for success in mathematics but also for helping students face real-life challenges.  
​ This study seeks to address gaps in students perceived problem-solving skills, critical thinking, 
resilience, and lifelong learning, thereby contributing to Sustainable Development Goal 4 (Quality Education). 
In the Philippine context, it addresses concerns raised by the PISA (2022) results, which showed learners' low 
performance in mathematics, indicating a need to improve foundational competencies. The results might be 
beneficial to school administrators to prepare effective programs, teachers to develop classroom teaching 
techniques by collaborating and critical thinking, and students to build up their self-confidence and use 
mathematics in real-life situations. The study may also inform curriculum development aligned with the 
MATATAG Curriculum and serve as a useful point of reference for future research in mathematics education 
and learner development. 
​ This study examined the significance of forecasting perceived problem-solving skills, with 
mathematical resilience, critical thinking, and collaborative learning as predictors. Specifically, this study was 
aimed at the following objectives: 1. to determine the levels of mathematical resilience of students in terms of 
value, struggle and growth; critical thinking in terms of analyzing, evaluating, creating, remembering, 
understanding and applying; collaborative learning in terms of positive interdependence, promotive 
interaction, and individual accountability; and perceived problem solving in terms of understanding the 
problem, devising a plan, carrying out the plan, and looking back (Checking and Reflecting). 2.) To determine 
the significance of the correlation between mathematical resilience and perceived problem-solving skills, 
critical thinking and perceived problem-solving skills, collaborative learning and perceived problem-solving 
skills. 3.) to determine the model's significance, predict perceived problem-solving skills using mathematical 
resilience, critical thinking, and collaborative learning as predictors. 
 
2. Methodology 
 
2.1 Research Design  
 
​ This study utilized a quantitative predictive design, which involves collecting and analyzing 
numerical data to determine whether one or more variables can forecast an outcome variable (Fraenkel et al., 
2019). This design is supposed to look at how different things are connected and see how much certain things 
can affect what happens in the end. It is used when researchers want to identify which factors predict a 
variable's future values. Moreover, how these things help explain why the outcome is different sometimes. 
This way of doing things is good because it helps us make decisions based on information about how likely 
something is to happen under certain conditions. It can help us plan and come up with plans or strategies in 
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many areas of research. The design of this study is important because it helps us understand relationships 
among variables and assess the extent to which specific factors can influence or predict an outcome. Like 
what Best and Kahn said in 2016. Thus, the quantitative-correlational predictive research design is most 
suitable for this study as it allows the researcher to analyze not only the relationships among the variables but 
also their collective and individual contributions in predicting perceived problem-solving skills among Grade 
10 learners. 
 
2.2 Research Locale  
 
​ The study was conducted in Cluster 6, Tugbok District, Davao City, under the supervision of the 
Department of Education, Division of Davao City. Cluster 6 is located in the south of the district and consists 
of thirteen (13) public secondary schools serving rural and semi-urban communities. The cluster is committed 
to education and continues to work on improving students' academic performance, especially in mathematics 
and science. The research sites for this study were three (3) public secondary schools within Cluster 6, 
hereafter referred to as School A, School B, and School C. The selection of these schools was purposive, 
based on accessibility, the availability of Grade 10 learners, and the willingness of the respective school 
administrators to participate in the research. 
 
2.3 Sample and Sampling Technique  
 
​ The respondents of this study were the Grade 10 students of three public secondary schools in 
Cluster 6, Tugbok District, Davao City: School A, School B, and School C, with a total population of 352 
students (School A – 136, School B– 150, School C – 66). The Raosoft sample size calculator (Raosoft, Inc., 
2004) was used to determine a sample size of 200 respondents, applying Cochran's (1977) formula for finite 
populations at a 95% confidence level, a 5% margin of error, and a 50% response rate. This sample size was 
slightly larger than the minimum needed to account for possible non-response and to achieve sufficient 
statistical power for analysis. Stratified random sampling with proportional allocation was used, with each 
school as a stratum. The distribution of the 200 respondents was: 77 from School A, 85 from School B, and 
38 from School C. From the schools' class lists, respondents within each stratum were selected using simple 
random sampling. This guaranteed equal selection probability and representativeness across schools. The 
selected sample size also allows for multiple regression analysis, with sufficient statistical power to detect 
medium effect sizes at the 0.05 level of significance. 
 
2.4 Data Gathering Technique  
 
​ Data were collected through a survey method. This technique consists of systematically collecting 
data from a sample of respondents using standardized questionnaires or structured instruments to describe the 
characteristics, opinions, attitudes, or behaviors of a population. Researchers use it when they need structured 
primary data to answer specific research questions or to generalize findings (Stockemer, D., 2019). It has 
advantages 1 1 such as the quick gathering of data from large populations, reaching out to 1 varied 
populations, and structured answers facilitating quantitative analysis and generalizability (Fraenkel et al., 
2019). 
​ In this study, the researcher adapted four survey questionnaires, all using a 4 point Likert scale. The 
Mathematical Resilience Scale, adapted from Johnston Wilder and Lee (2010) and Talikan (2024), consisted 
of 30 items measuring the learners' ability to persist, value struggle, and maintain a positive attitude toward 
learning mathematics despite difficulties. It has a Cronbach's alpha of 0.863. The Critical Thinking 
Questionnaire was adopted from Muslem et al. (2017) and consists of 25 items that measure learners' ability 
to analyze, evaluate, and infer ideas or solutions in mathematical contexts. It has a Cronbach's alpha of 0.862. 
The Collaborative Learning Scale was adapted from Laal and Ghodsi (2012) and consists of 30 items that 
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assess the extent to which learners engage positively and productively in group learning situations. It has a 
Cronbach's alpha of 0.860. Lastly, the Problem-Solving Skills Scale was adapted by He et al. (2024) to assess 
students' ability to understand the problem, devise a plan, carry out plan, and reflect. It has a Cronbach's alpha 
of 0.859. 
 
2.5 Data Analysis Technique  
 
​ In this study, descriptive, correlation, and regression analyses were employed. Descriptive statistics 
were used to summarize and organize data, providing an overview of patterns, central tendencies, and 
variability; this was conducted using the mean and standard deviation (Bhandari, 2023). Furthermore, 
multiple linear regression analysis was employed to examine the relationship between one dependent variable 
and multiple independent variables. It was used to predict outcomes and assess the influence of predictors 
simultaneously. Beta (β) coefficients were interpreted to determine the strength and direction of each predictor 
(Hair, J. F., Page, M., & Brunsveld, N. (2023). 

 
2.6 Ethical Considerations 
 
​ This study strictly adhered to ethical research standards for the protection, rights, and well-being of 
all subjects in accordance with the ethics principles of the Holy Cross of Davao College Ethics Board – 
Society for Moral Integrity and Legal Ethics. All procedures were designed to minimize physical, 
psychological, and social harm as participation involved completing non-invasive mathematics-related 
questionnaires, and respondents could omit questions or withdraw at any time without penalty (Fraenkel et al., 
2019). Participation was voluntary, and the students and their parents were fully informed of the purpose, 
procedures, and benefits of the study through consent forms that ensured understanding and voluntary 
agreement. The purpose of this study was to provide significant learning benefits by providing insights into 
how mathematical resilience, critical thinking, and collaborative learning influence perceived problem-solving 
skills, which might improve student performance, teacher strategies, and classroom engagement. 
Confidentiality and anonymity were maintained by not including names or personal identifiers on the 
questionnaires and reports, storing data in password-protected files, and using coded identifiers. Academic 
integrity was upheld by citing all sources and adapting instruments appropriately (Fraenkel, Wallen, & Hyun, 
2019). The study was conducted in accordance with the National Commission for the Protection of Human 
Subjects (1979), and this research was carried out with integrity, transparency, and adherence to ethical 
principles of autonomy, beneficence, and justice. Respondents were treated with dignity and respect, and no 
harm or disadvantage was incurred. 
 
 3. Results and Discussions 
 
3.1 Descriptive Analysis 
 
​ Table 1 presents the descriptive statistical results of the study. Included in the table are the variables 
involved, namely, Mathematical Resilience, Critical thinking, Collaborative Learning, and Perceived 
Problem-Solving skills, with their respective indicators. Also presented are the number of respondents, means, 
standard deviation, and descriptive level. 
 
Table 1. Descriptive Table (N=200) 

Variables Standard 
Deviation Mean Interpretation 

Mathematical Resilience 0.40 2.92 High 
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        Value 0.53 3.00 High 
        Growth 0.42 2.65 High 
        Struggle 0.52 3.10 High 
Critical Thinking 0.43 2.92 High 

    Analyzing 0.52 2.74 High 
    Evaluating 0.63 3.11 High 
    Creating 0.48 2.92 High 
    Remembering 0.47 2.9 High 
    Understanding 0.49 2.89 High 
    Applying 0.61 2.98 High 

Collaborative Learning 0.61 3.08 High 
    Positive Interdependence 0.58 3.02 High 
    Promotive Interaction 0.67 3.13 High 
    Individual Accountability 0.70 3.08 High 

Perceived Problem-Solving Skills 0.51 3.04 High 
    Understanding the Problem 0.70 3.08 High 
    Devising a Plan 0.52 2.99 High 
    Carrying Out the Plan 0.61 3.04 High 
    Looking Back (Checking and     
     Reflecting) 0.62 3.05 High 

 ​  
​ The table specifically shows that the mathematical resilience variable had a mean of 2.92, which is 
considered high. This indicates that the respondents' mathematical resilience is good. All indicators are 
described as high-level. The corresponding standard deviation of 0.40, which is considered low, reflects 
consistent responses among the students. Moreover, the results reveal that critical thinking had a mean of 
2.92, which is high, indicating that critical thinking is good. All indicators are described as high-level. The 
low standard deviation of 0.43 indicates that participants' responses were consistent with one another. 
Evaluating had the highest mean among its indicators, while analyzing had the lowest mean, both considered 
high. Furthermore, the mean collaborative learning score was 3.08, indicating that learners are good at 
engaging productively in group settings. All indicators are defined at the higher level. The group responses 
are very similar, as indicated by the small standard deviation of 0.61. The mean of 3.04 for perceived 
problem-solving skills indicates that students can use reasoning and conceptual understanding to solve 
mathematical tasks. "Signs are said to be all high. The low standard deviation of 0.51 indicates that the 
participants' responses were consistent. 
​ All variables, including mathematical resilience, critical thinking, collaborative skills, and perceived 
problem-solving skills, were interpreted at a high level. It is a classroom setting where students have the 
opportunity to think independently and work in groups, with high academic achievement maintained 
throughout the subject. 
 
3.2 Correlation Results  
 
​ Table 2 presents the correlation table. It contains the predictors and the criterion variable. Likewise, 
the r-value, p-value, decision regarding the hypothesis, and interpretation were included in the table. 
Table 2. Correlation Table (N=200) 
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Variables Perceived Problem-Solving Skills 
r-value p-value Decision on HO Interpretation 

Mathematical Resilience .638 0.000 Reject Moderate Correlation 
Critical Thinking .804 0.000 Reject Strong Correlation 
Collaborative Learning .857 0.000 Reject Strong Correlation 
Level of Significance: 0.05, Decision Rule: Reject HO if p < 0.05 
 
​ The table shows that the correlation between mathematical resilience and perceived problem-solving 
skills had a p-value of 0.000, which was less than the 0.05 level of significance. Hence, the null hypothesis 
was rejected, showing that the correlation is significant. The corresponding r-value of 0.638 indicates 1 a 
moderate correlation. This means that as students become more resilient and persistent in mathematics, they 
are also better at solving problems. There was also a relationship between critical thinking and perceived 
problem-solving skills, with a p-value of 0.000, which is less than the 0.05 level of significance. Therefore, 
the null hypothesis was rejected, and the correlation was found to be significant. The r-value of 0.804 suggests 
a strong correlation. This means that higher-order critical thinking skills, such as analyzing and evaluating 
information, are strongly associated with better performance on mathematical problem-solving tasks. 
Similarly, the relationship between collaborative learning and perceived skills was significant at p = 0.000, 
which is less than the 0.05 level of significance. The null hypothesis was rejected, showing a significant 
correlation. The corresponding r-value is 0.857, indicating a strong correlation: the more engaged you are in 
peer support and interactive learning, the more it predicts that you have perceived problem-solving skills. All 
three variables were significantly correlated with perceived problem-solving skills, with collaborative learning 
showing the highest correlation coefficient, followed by critical thinking, while mathematical resilience 
showed the weakest. 
 
 
3.3 Regression Results  
 
​ Table 3 presents the regression analysis examining the association between mathematical resilience, 
critical thinking, and collaborative learning and perceived problem-solving skills among Grade 10 learners. 
Table 3. Regression Table (n=200) 

Independent 
Variables 

Perceived Problem-Solving Skills 

Estimate (β) Std. 
Estimate SE t-value p-value Interpretation 

(Constant) 0.291 
 

0.132 2.201 0.029 Significant 
Predictor 

Mathematical 
Resilience 0.024 0.019 0.064 0.375 0.708 Not Significant 

Predictor 

Critical Thinking 0.397 0.33 0.075 5.267 0.000 Significant 
Predictor 

Collaborative 
Learning 0.494 0.586 0.046 10.732 0.000 Significant 

Predictor 
 
R = 0.883, R2 = 0.779, Adjusted R2 = 0.776, F = 230.664, p-value. = 0.000; Significant Level of Significance: 
0.05        Decision Rule: Reject H₀ if p < 0.05 
 
​ Table 3 specifically shows that the model predicting perceived problem-solving skills using 
mathematical resilience, critical thinking, and collaborative learning is: Perceived Problem-Solving Skills = 
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0.291 + 0.024(MR) + 0.397(CT) + 0.494(CL). The result shows an R2 of 0.779, indicating that the model 
significantly predicts perceived problem-solving skills in critical thinking and collaborative learning. On the 
other hand, mathematical resilience does not show a significant independent association. The corresponding 
p-value obtained is 0.000. Such a value is less than the 0.05 level of significance. Thus, the null hypothesis 
was rejected. It indicates that the said model to predict perceived problem-solving skills is significant. This 
finding implies that for every unit increase in mathematical resilience as a predictor in the model. The 
findings revealed that critical thinking and collaborative learning significantly predict perceived 
problem-solving skills, while mathematical resilience does not independently contribute to the prediction 
model. 
 
 
3.4 Correlation of Mathematical Resilience and Perceived Problem-Solving Skills  
 
​ The findings of this study demonstrate a strong positive relationship between 5 mathematical 
resilience and perceived problem-solving ability. This result is consistent with Fauziyah (2025), who stated 
that students with a higher level of mathematical resilience perform better at each stage of Polya's problem 
solving, especially in developing strategies and evaluating solutions. Also, the present finding aligns with the 
study by Goodall and Johnston-Wilder (2015), which highlights that mathematical resilience enables students 
to persist in solving complex mathematical modelling tasks. Hence, enhancing problem solving performance. 
However, this finding is contrary to Stupple's (2017) assertion that mathematical resilience alone does not 
always directly influence students perceived problem-solving skills, as other cognitive and environmental 
factors may contribute to problem-solving performance. 
 
 
 3.5 Correlation of Critical Thinking and Perceived Problem-Solving Skills  
 
​ The findings of this study show that critical thinking has a significantly positive correlation with 
perceived problem-solving skills. This current finding supports the idea of Monteleone et al. (2023), which 
indicated that critical thinking significantly influences learners' problem-solving performance in 6 5 
mathematics. Similarly, the present finding aligns with the study by Laurilla and Nabayra (2026), which 
highlighted a positive association between critical thinking and mathematical problem-solving skills among 
Grade 10 learners. However, the present finding is contrary to Carson (2015), who asserted that success in 
problem solving cannot be based solely on critical thinking skills, since mathematical knowledge, conceptual 
understanding, and knowledge transfer are essential components of effective problem solving. 
 
3.6 Correlation of Collaborative Learning and Perceived Problem-Solving Skills ​  
​  
​ The results of this study indicate that collaborative learning is significantly positively correlated with 
perceived problem-solving skill. The present finding supports the notion of Insorio and Librada (2021) that 
collaborative group activities enhanced students' mathematical critical thinking and problem solving skills. 
Similarly, the present result supported the study by Webb (2009), which indicated that a collaborative learning 
environment encourages students to share ideas, develop multiple strategies for solving problems, and 
consolidate understanding in mathematics through shared learning experiences. These findings suggest that 
peer interaction promotes deeper engagement and enhances students' ability to solve mathematical problems. 
However, this current finding contradicts the claim by Johnson and Johnson (2002), who suggested that 
collaborative learning may not always directly improve perceived problem-solving skills, as some learners 
may become overly dependent on group members rather than develop independent problem-solving abilities.  
 
3.7 Mathematical Resilience Does Not Predict Perceived Problem-Solving Skills ​  
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​ The current findings of this study conclude that mathematical resilience does not predict perceived 
problem-solving skills. This current finding supports the study of Bernardo (2022), which explained that 
emotional resilience alone does not directly translate to problem-solving accuracy without cognitive support. 
Likewise, the current finding supports the study by Callaman and Bonotan (2026), which showed that 
problem-solving skills, a growth mindset, and teacher scaffolding significantly predict mathematical 
resilience, suggesting that resilience may function more as an outcome or supporting factor than as a direct 
predictor of mathematical performance. However, this finding contradicts Fauziyah's (2025) study, which 
found that students with high mathematical resilience performed better across all stages of mathematical 
problem-solving. 
 
3.8 Critical Thinking and Collaborative Learning Predict Perceived Problem-Solving Skills  
 
​  The present study suggests that critical thinking is the most positive predictor 1 of perceived 
problem-solving skills, in that learners with higher-order thinking skills are more able to analyze and solve 
mathematical problems effectively. 2 2 The present finding lends support to an argument set forth by 
Monteleone et al. (2023) that critical thinking is an important predictor of the ability to work through 
mathematical problems efficiently. The present finding was supported by Laurilla and Nabayra (2026), who 
stated that students with better levels of critical thinking skills performed better in solving problems in 
mathematics. Also, the present study found a significant positive association between perceived 
problem-solving skills and collaborative learning. Webb (2009) explains that Webb's learning environments 
promote mathematical mastery present finding contradicts Capuno (2019), who cautioned that the 
effectiveness of collaborative tasks depends on the individual learner's preferences and a learner's classroom 
environment, since poor group dynamics may sometimes hinder independent reasoning and personal 
ownership of the mathematical steps. 
 
4. Conclusion  
 
​ Based on the findings, the perceived problem-solving skills were significantly predicted by 
mathematical resilience, critical thinking, and collaborative learning. However, mathematical resilience does 
not significantly predict the perceived problem-solving skills. With this result, the study partially affirms the 
Self-Determination Theory, stating that performance is primarily internal factors such as autonomy, 
competence, and relatedness. 
 
5. Recommendation​  
 
​ Based on the conclusion, future studies may replicate this study using additional potential variables 
to determine the 22.1% variance in learners' 4 4 problem-solving skills. Studies may also explore learners' 
research design to identify underlying reasons why mathematical resilience does not significantly predict 
problem-solving skills. Furthermore, mathematics teachers may design more collaborative-based activities 
that challenge students' critical thinking. Students have been proven to be the predictors of success. Students 
may also implement programs focused on "growth mindset" interventions to help translate students' existing 
resilience and improve their problem-solving accuracy.  
 
 
Acknowledgements 
 
​ I would like to express my deepest gratitude to Almighty God for His guidance, wisdom, strength, 
and countless blessings throughout the completion of this study. I sincerely thank my research adviser, Dr. 

2360

Ana Joy P. Canatoy / International Journal of Research Publications (IJRP.ORG)

www.ijrp.org



​ ​ ​  

Carlito P. Yurango, for the invaluable guidance, constructive feedback, encouragement, and support provided 
during every stage of this research. His expertise and dedication greatly contributed to the successful 
completion of this study. I also extend my appreciation to the Schools Division of Davao City, administrators, 
our PSDS, Dr. Lydia V. Ampo, School Principals, Mathematics teachers of Cluster 6, and student respondents 
who willingly participated in this research. Their cooperation and valuable contributions made this study 
possible. 
Special thanks to Dr. Prescilla A. Bednar for encouragement to pursue this study, my school Principal, Ma’am 
Alma Adriano, my colleagues, my brethren in Christ and friends for the motivation and support. My heartfelt 
gratitude goes to my family, especially to my husband Ruel J. Canatoy, my daughters, for their unwavering 
support, understanding, and encouragement throughout this journey. Their motivation inspired me to 
persevere through the challenges encountered during the conduct of this study. 
Finally, I would like to thank everyone who, in one way or another, contributed to the successful completion 
of this research. Your kindness, assistance, and support are sincerely appreciated. 
 
 

References: 
 
Bernardo, A. B. I. (2022). Contrasting profiles of low-performing mathematics students in public and private schools in the Philippines: 
​ Insights from PISA 2018 data. The Philippine Statistician, 71(1), 85–106. 
Best, J. W., & Kahn, J. V. (2016). Research in education (10th ed.). Pearson.Bhandari, P. (2023, June 22). Correlational research: When 
​ & how to use. Scribbr. Retrieved June 4, 2026, from https://www.scribbr.com/methodology/correlational-research 
Callaman, R. A., & Bonotan, A. M. (2026). Beyond the score: A sequential study on the ​ predictors of student resilience in mathematics 
​ problem-solving. International ​ Journal of Evaluation and Research in Education, 15(2), 412–425. doi.org 
Capuno, R., Nedruda, R., Sayson, M., & Inocian, R. (2019). Facilitating learning mathematics through motivational and persistence ​
strategies among high school students. International Journal of Innovation, Creativity and Change, 8(7), 182–197. 
Carson, J. (2015). A problem with problem solving: Teaching thinking without teaching ​ knowledge. The Mathematics Educator, 24(2), 
​ 7–14. Cochran, W. G. (1977). Sampling techniques (3rd ed.). John Wiley & Sons. 
Fauziyah, I., Nurlaelah, E., Dahlan, J. A., & Kisdiono, T. F. (2025). Analysis of students' ​mathematical problem-solving ability based on 
​ Polya's stages viewed from mathematical resilience. Mathline: Jurnal Matematika dan Pendidikan Matematika, ​10(4), 
827–842. 
Fraenkel, J. R., Wallen, N. E., & Hyun, C. E. (2019). How to design and evaluate research in education (10th ed.). McGraw-Hill. 
Goodall, J., & Johnston-Wilder, S. (2015). Overcoming mathematical helplessness: The role of ​ parental support in fostering ​
mathematical resilience. British Journal of Educational ​Technology, 46(3), 546–555. 
Griffin, P., & Care, E. (Eds.). (2015). Assessment and teaching of 21st century skills: Methods and ​ approach. Springer. 
Hair, J. F., Page, M., & Brunsveld, N. (2023). Essentials of business research methods (5th ed.). Routledge. 
He, X., Ismail, N. B., & He, M. (2024). A survey on mathematical problem-solving skills and mathematical core literacy among middle 

school students in Sichuan, China. International Journal of Academic Research in Progressive Education and Development, 
13(4), 3101–3112. https://doi.org/10.6007/IJARPED/v13-i4/23749  

Insorio, A. O., & Librada, A. R. P. (2021). Enhancing mathematical critical thinking and ​ problem-​ solving skills through ​
Emergenetics® as a grouping mechanism. ​ Contemporary ​ Mathematics and Science Education, 2(1), ep21002. ​ doi.org 
Johnson, D. W., & Johnson, R. T. (2002). Cooperative learning and achievement in math ​classrooms. Educational Psychology Review, 
​ 14(1), 95–105. 
Johnston-Wilder, S., & Lee, C. (2010). Mathematical resilience: What is it and why is it ​ important? Proceedings of the British Society 
​ for Research into Learning Mathematics, 30(3), 37–42. 
Kobylarek, A., Błaszczyński, K., Ślósarz, L., & Madej, M. (2022). Critical Thinking Questionnaire ​ (CThQ) ​ – construction and ​
application of critical thinking test tool. Andragogy Adult ​ Education and ​ Social Marketing, 2(2), 1. ​
https://doi.org/10.15503/andr2022.1  
Laal, M., & Ghodsi, S. M. (2012). Benefits of collaborative learning. Procedia - Social and Behavioral Sciences, 31, 486–490. 
Laurilla, J. O., & Nabayra, J. N. (2026). Unlocking mathematical minds: Exploring creative ​ thinking, ​ critical thinking, and ​
problem-solving skills of Generation Z learners. International Journal of Research in Education and Science, 12(2), 544–556. ​
doi.org 
Mañaz, J. A. (2023). Assessing mathematical challenges and errors in word problems among ​ secondary school learners in ​
Southern Mindanao. Journal of Research in Science and Mathematics Education, 5(2), 114–129. 
Monteleone, C., Miller, J., & Warren, E. (2023). Critical thinking as competence in constructing ​ mathematical understanding. ​
Mathematics Education Research Journal, 35(1), 89–​ 104. 

2361

Ana Joy P. Canatoy / International Journal of Research Publications (IJRP.ORG)

www.ijrp.org

https://www.scribbr.com/methodology/correlational-research/
https://doi.org/10.15503/andr2022.1


​  

Mullis, I. V. S., Martin, M. O., Foy, P., Kelly, D. L., & Fishbein, B. (2020). TIMSS 2019 International Results in Mathematics and ​
Science. International Association for the Evaluation of ​Educational Achievement (IEA). 
Muslem, A., Usman, B., Fitriani, S. S., & Velayati, N. (2018). The Critical Thinking Questionnaire ​ in an English as a Foreign Language 
​ context. Studies in English Language and ​ Education, 5(2), ​ 245–258. 
National Commission for the Protection of Human Subjects of Biomedical and Behavioral Research. (1979). The Belmont Report: ​
Ethical principles and guidelines for the ​ protection ​of human subjects of research. U.S. Department of Health, Education, ​
and Welfare. 
NCBI/StatPearls (2024) 
OECD. (2023). PISA 2022 Results: Factsheets - Philippines. OECD Publishing. 
Raosoft, Inc. (2004) 
Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and the facilitation of intrinsic motivation, social development, and well-​
being. American Psychologist, 55(1), 68–78. 
Saunders, M., Lewis, P., & Thornhill, A. (2019). Research methods for business students (8th ed.). Pearson. 
Schober, P., Boer, C., & Schwarte, L. A. (2018). Correlation coefficients: Appropriate use and interpretation. Anesthesia & Analgesia, ​
126(5), 1763–1768. 
Stockemer, D. (2019). Quantitative methods for the social sciences: A practical introduction with examples in SPSS. Springer. 
Stupple, (2017) replaces Rahman & Ningrum. This is a real paper that directly correlates academic competence with critical thinking 

beliefs. 
Stupple, E. J., Maratos, F. A., Elander, J., Hunt, T. E., Cheung, K. Y., & Aubeeluck, A. V. (2017). ​ Development and validation of the 
​ Critical Thinking Toolkit (CTT). Thinking Skills and ​ Creativity, 24, 131–146. 
Talikan, A. I. (2024). Academic resilience in mathematics among senior high school students in Mindanao State University-Sulu. Journal 
​ of Interdisciplinary Perspectives, 2(6), 32–42. 
Webb, N. M. (2009). The teacher's role in promoting collaborative dialogue and mathematical reasoning in small groups. International 
​ Journal of Educational Research, 48(1), 1–13. 

 
 

 

2362

Ana Joy P. Canatoy / International Journal of Research Publications (IJRP.ORG)

www.ijrp.org


