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ABSTRACT 

	The primary purpose of this study was to determine whether parental engagement and self-regulated learning predict students’ problem-solving skills. A descriptive and correlational research design was employed, and an online random sampling tool was used to select 292 Grade 10 students from three public secondary schools in District 1, Division of Tagum City, during the school year 2024–2025. Two adapted instruments and one researcher-developed, validated questionnaire were utilized for data collection. Instrument validity was established through expert review and pilot testing, while reliability was confirmed using Cronbach’s alpha coefficients, which indicated acceptable internal consistency. The data were analyzed using mean, Pearson’s r, and regression analysis. Results indicated that while parental engagement and self-regulated learning among the students were at high levels, their problem-solving skills were comparatively low. Furthermore, parental engagement and self-regulated learning were found to be negatively correlated with problem-solving skills and did not significantly predict students’ problem-solving performance. These findings underscore the importance for educators and administrators to design targeted interventions aimed at enhancing students’ problem-solving abilities. However, the study is not without limitations, as the sampling was limited to one school district, self-reported questionnaires may have introduced response bias, and potential confounding variables such as teaching strategies, peer influence, or socioeconomic background were not fully accounted. To strengthen the generalizability of the results, replication studies in diverse contexts are recommended, as these will help validate the consistency of the relationships observed and contribute to a broader understanding of the phenomenon.
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1. INTRODUCTION 
Problem-solving is the heart of mathematics education and learning, as it helps students connect mathematical concepts to real-world situations (Likhanov et al., 2024)). Furthermore, students encounter the greatest difficulties in problem-solving (Dusiric, R. (2023). Nevertheless, self-regulation learning is significant in selecting and applying appropriate solutions during the problem-solving process. In this regard, assessing the level of self-regulation skills in problem-solving methods and providing studies to improve these skills might provide a more efficient educational environment (Agarwal, 2024). Moreover, students often cannot solve problems because they lack a basic understanding of problem-solving concepts (Bühner, 2023). Furthermore, lack of parental engagement and the skill to provide support for homework may significantly affect a child’s problem-solving skills (Brossard et al., 2023).
According to the Programme for International Student Assessment (PISA), problem-solving skills in Indonesia were classified as low, with students' scores failing to meet international standards, as they were unable to achieve 400 points. The country's average mathematics score was 379, placing it 72nd out of 78 countries assessed. In Malaysia, difficulties in mathematical problem-solving were observed, as 67% of students (117 out of 175) failed the Mathematical Problem-Solving Achievement Test (MPSAT) (Tambychik, 2023). Similarly, in Thailand, students demonstrated low problem-solving skills in mathematics. A problem-solving test given to 32 students revealed that 49% (15 students) provided incorrect answers, indicating the need for further improvements in enhancing students' mathematical problem-solving abilities in schools (Osborn, et al., 2024). Furthermore, In Australia, students have difficulty in problem-solving in schools, 75 students were given a test in problem-solving, and the results displayed those 66 students got a low score. The academic performance of students in the country has consistently deteriorated since the initiation of global math literacy assessments nearly two decades ago (Mogeni, 2024). Moreover, in Indonesia, many students continue to face challenges in problem-solving skills under current learning conditions. This is evident from the consistently low success rates, as students often perceive mathematics as difficult due to its abstract nature and the use of symbols and specialized language (Nurdan, 2023). Learners have significant difficulty in problem solving in the process of acquiring mathematical knowledge (Kaus et al., 2023).
In the Philippines, most students are facing difficulties in solving mathematical problems. Students had a mean score of 11.5 which falls within the ‘beginning’ stage (range:0-13.75) (Kong & Yang, 2024). Moreover, In Mandaluyong City, 54 out of 55 or 98.18% of students fall into a bad level of problem-solving skills (Landa, 2024). Furthermore, in a rural state university in the Philippines where 33 out of 77 or 42.85% of students got incorrect responses in problem-solving, the least learned topic was the concept of problem-solving (Nanda & Usman, 2022). Additionally, students face difficulties with mathematics problem-solving and there is a noticeable low proficiency in mathematics and a high incidence of errors in problem-solving, underscoring the urgent need to enhance students' problem-solving skills (Quinto, 2023). 
A research study focusing on the problem-solving abilities of students was conducted at a school in the Division of Tagum City, and the answers revealed that the student's total pretest and posttest mean percentage scores are 43.79 and 44.66, respectively. The students’ overall mean percentage scores in problem-solving skills did not meet the Department of Education’s passing standard of 60 (Llego, 2024). Additionally, students have difficulty understanding mathematical concepts and problem-solving skills. The level of difficulty in understanding mathematical concepts problem-solving skills among the students is very high (Velez, 2023).
There are some studies have explored regarding parental engagement and problem-solving skills (Villareal, 2023), the efficiency of parental engagement in students’ problem-solving skills (Tikiawati & Sulistyaningrum, 2024), self-regulated learning and problem-solving skills (Hwang & Oh, 2023), and the connection among self-regulated learning and problem-solving skills (Sousa & Yu, 2024). However, the researcher did not meet any research conducted that is similar locally, specifically on parental engagements and self-regulated learning as predictors of the problem-solving skills of students, particularly among junior high school students. Furthermore, the objective of the study is to determine whether parental engagement and self-regulated learning as predictors of the problem-solving skills of learners in Grade 10 of the district 1 Division of Tagum City, School Year 2024-2025.

1.1 Objectives

The purpose of this study is to determine parental engagement and self-regulated learning as predictors of the problem-solving skills of students. Specifically, this study sought to answer the following questions:
1.	What is the level of parental engagement in terms of:
1.1	 parenting
1.2	 communicating
1.3	 volunteering
1.4	 learning at home
1.5	 decision-making 
1.6	 collaborating with the community
2.	 What is the level of self-regulated learning in terms of:
2.1	 Goal setting
2.2	 Environmental structuring
2.3	Task strategies
2.4	Time management,
2.5	Help-seeking
2.6	Self-evaluation
3.	What is the level of problem-solving skills of students?
4.	Is there a significant relationship between:
4.1	 parental engagement and problem-solving skills
4.2	 self-regulated learning and problem-solving skills
5.	Do parental engagement and self-regulated learning predict the problem-solving skills of students?

1.2 Conceptual Framework

Figure 1 shows the conceptual paradigm of the study. The first independent variable, Parental Engagement, encompasses various dimensions, including family obligations, school communication, parental involvement in school activities, engagement in home-based learning activities, participation in school decision-making, and collaboration with the community (Epstein et al, 2009). The second independent variable is self-regulated learning which includes diagnosis of learning needs, selection of learning strategies, monitoring and learning management, setting the learning targets and objectives, and evaluation of learning processes and outcomes (Zimmerman, 2001). The dependent variable is the problem-solving skills with indicators such as understanding the problem, making a plan, implementing the plan, and rechecking the results (Polya,1945).

Figure 1. The Conceptual Paradigm of the Study
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Communicating
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 Self-regulated Learning
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1.3 Theoretical Framework

This research draws on the findings of Tösten et al. (2017), which demonstrate that parental involvement predicts students' problem-solving skills. According to Panaoura (2017), family involvement helps pupils develop problem-solving skills. Furthermore, Toll (2009) found that the earlier educators promote family engagement, the better students' problem-solving skills.  Furthermore, according to Kaus et al. (2017), parental engagement and support are crucial elements that favorably impact students' problem-solving abilities.

This study is also based on the findings of Armelia & Ismail (2024), who discovered that self-regulated learning predicts problem-solving abilities. Furthermore, Brenner (2022) revealed that self-regulated learning was the most powerful predictor of problem-solving abilities. Furthermore, Urgo & Arguello (2024) indicated that self-regulated learning is efficient in enhancing students' problem-solving skills. Students that have self-regulated learning outperform those who do not have self-regulated learning on their problem-solving test (Wahab et al. (2024).

2. MATERIALS AND METHODS 

2.1 Research Design

This study employed a quantitative research design, incorporating descriptive and correlational analyses. Quantitative methods entailed systematic data collection and analysis to identify patterns, establish averages, predict outcomes, and evaluate causal relationships, enabling generalization to broader populations (Bhandari, 2022). Moreover, this approach prioritized objective quantification, statistical modeling, and computational refinement of data obtained through surveys, questionnaires, and similar instruments Thorogood & Beauvais (2021). In addition, it allowed the researcher to evaluate the relationship between parental involvement and self-regulated learning as predictors of students' problem-solving.
	Descriptive studies aim to explain a population, condition, or phenomenon accurately and thoroughly. It can resolve questions about what, where, when and how, but not why (McCombes, 2022). Furthermore, the descriptive method aims to systematically provide a detailed explanation and description of the research subject (Creswell, 2022). The descriptive approach in the quantitative study was applied by using structured questionnaires to collect numerical data from a representative sample. The data were then analyzed using descriptive statistics such standard deviation, percentages, and mean scores to summarize and present the key characteristics of the respondents.

A correlational research design provides correlations between variables without the influence of the researcher. or changing any of them. Correlation is a measure of the strength and direction of the relationship between two or more variables. The correlation can be either positive or negative Schober (2022). It is also a statistical test used to assess the tendency of two or more variables or data sets to change consistently. The researcher employed this design to investigate and reveal the correlation between the variables in this study (Creswell, 2022). The regression analysis is used to establish the relationship between a dependent response variable and one or more independent predictor variables (Piedmont, 2022). 


2.2 Research Instrument

The study utilized a two-part adapted and one researcher-created questionnaire that were validated by the experts and underwent pilot testing; the two adapted questions were mathematics parental engagement and self-regulated learning, and the researcher-made test was problem-solving. 
	Effects Of Parental Involvement on Children’s Education (EPICE). The researcher adapted an instrument from Epstein (2016). The tool comprises 30 items on a five-point Likert-type response format having values ranging from strongly agree (5) to strongly disagree (1).  Parenting which is composed of (6) items, communicating (5 items, volunteering (5 items), learning at home (4 items), decision-making (5 items), and collaborating with the community (5 items). With Cronbach’s alpha coefficients of 0.80, demonstrated good internal consistency.
	
Profile in Self-Regulated Learning Questionnaire (PSRLQ). This instrument was used to measure self-regulated learning (Brak, 2010). This is composed of goal setting (5 items), environment structuring (4 items), task strategies (4 items), time management (3 items), help-seeking (4 items), and self-evaluation (5 items). The tool comprises 23 items, answerable by a five-point Likert-type response format, on a five-point Likert-type response format having values ranging from strongly agree (5) to strongly disagree (1). Furthermore, the entire scale’s Cronbach’s alpha is 0.82, showing that the instrument is very good, which is well applicable to utilize.
		
Researcher-made Problem-Solving Skills Questionnaire. The researcher made a questionnaire and validated by the expert for this study. The tool comprised 10 items with different questions on different topics in mathematics with a different point for each question. The researcher also made a rubric in checking the answer of the respondents. The criteria in the rubric for problem-solving are understanding & strategies, explanation & reasoning, and computation & procedures.

2.3 Respondents of the Study
	
The respondents of this study were the 10th grade students at the 1st District high schools in Tagum City, school year 2024-2025. District 1 has 3 high schools. Stratified random sampling was used. The researcher determined the number of respondents who used online Raosoft’s sample size calculator with a 95% confidence level and a 5% margin of error.

	The total population were 1200 students. In addition, the sample size of 292 student-respondents was obtained using the Raosoft sample size calculator, which consists of Grade 10 students. School A has 211, 60 in School B, and 21 from School C. Online picker random sampling was used in 3 different schools. However, students were not included as respondents who have contagious illnesses or health conditions that pose a risk to others, if they lack parental or guardian consent for participation, if they may be temporarily excluded from attending school until medically cleared, or if their special needs cannot be adequately supported with the current resources available at the school.

2.4 Data Gathering

To gather appropriate, valid, and reliable data, the researcher followed the following procedure and protocol. 
Seeking Permission to Conduct the Study. Members of the technical panel at St. Mary's College of Tagum, Inc. were subjected to expert evaluation of the study's technical elements. The research proposal was subsequently reviewed by the SMCTI-Research Ethics Committee. Subsequently, a recommendation letter from the Dean of the Graduate School was secured as a prerequisite for making a request to conduct this research in the chosen study site. Once the required approval was obtained, a request letter was submitted to the Office of the School Division Superintendent for permission to conduct the study. Subsequently, an individual letter was dispatched to every School Principal, along with a consent letter from the School Division Superintendent, to initiate the data collection process.

General orientation and seeking of consent from research respondents. Before conducting the research, the researcher sought permissions and approval from the Dean of Graduate Education in Saint Mary College, Tagum Incorporated (SMCTI), the Superintendent of the School Division and the three district school principals.

Before conducting the study, through a 30-minute orientation, the researcher informed the respondents about the nature of the study, their rights as respondents, and the benefits that they obtained in participating in this research. The Informed Consent Form (ICF) and Informed Assent Form (IAF) were given to the respondents; parents and the researcher took necessary steps to keep the confidentiality of all the personal information to be obtained. Moreover, the conduct of the study adhered to the ethical ideals (respect for individuals, beneficence, and justice), especially in terms of data privacy and protection. Once the respondents confirm their voluntary participation and sign the ICF and IAF, their signatures and names were highlighted to keep this information confidential.

2.5 Statistical Analysis

The data from each of the instruments have tallied and documented in this study. In light of the study's goal, it was assessed and evaluated using the following statistical tools:
2.5.1 Mean
This tool was used to determine the level of students' parental engagement, self-regulated learning, and problem-solving abilities.

2.5.2 Pearson r
This tool established the substantial association between parental engagement and problem-solving skills, as well as students' self-regulated learning and problem-solving skills.

2.5.3 Standard deviation
This tool was used to determine how spread students' parental engagement, self-regulated learning, and problem-solving abilities.

2.5.4 Multiple Regression Analysis
This statistic was used to determine if parental engagement and self-regulated learning significantly influence problem-solving skills of students.

3. RESULTS AND DISCUSSION 

3.1 Level of Parental Engagement of students

	Table 1 summarizes the level of parental engagement among Grade 11 students. Among the 6 indicators, parenting exhibited the highest mean score of 4.10 with a descriptive equivalent of high and obtained 0.70 standard deviation. It is followed by volunteering obtained a mean of 4.04 which described as high with a standard deviation of 0.82, communicating gained a mean of 0.39 described as high with a standard deviation of 0.68, collaborating with community obtained a mean of 3.99 described as high with a standard deviation of 0.77, and  decision making achieved a mean of 3.99 described as high with a standard deviation of 0.82. 




Table 1. Summary on the Level of Parental Engagement 

	Indicators
	Mean
	SD
	Descriptive Equivalent

	Parenting
	4.10
	0.70
	High 

	Communicating
	3.99
	0.68
	High

	Volunteering
	4.04
	0.82
	High

	Learning at Home
	3.90
	0.93
	High

	Decision Making
	3.98
	0.82
	High

	Collaborating with Community
	3.99
	0.77
	High

	Overall 
	4.00
	0.35
	High



The overall mean of 4.00 indicates that parental engagement among Grade 10 students is at a high level, suggesting that parents are actively involved in their children’s academic and school-related experiences. The relatively low standard deviation of 0.35 further implies that students’ responses were generally consistent, reflecting a shared perception of strong parental engagement. This consistency strengthens the reliability of the findings, indicating that parental involvement is not only evident but also commonly experienced among most students.
This finding agrees with the concepts Escol & Alcopra (2024) proposed when they stated students perceived a high level of parental engagement also often reported feeling more supported together with motivated in their academic. It often shows parents take part in school events, often talk about progress, and urge academic efforts. Students who are engaging in a positive way learn very much. The claim is supported by Orong (2024) that parents are actively involved whether through attending school events, helping with homework, or maintaining open communication with teachers, students often feel valued and understood, which boosts students’ self-esteem and learning.

3.2 Level of Self-regulated Learning of students

	Table 2 summarizes the level of self-regulated learning mathematics among Grade 10 students. Among the 6 indicators, both task strategies and help-seeking obtained the highest mean of 4.06, both have a descriptive equivalent of high with a standard deviation of 0.70 and 0.65 respectively. Meanwhile, environmental structuring gained the lowest mean of 3.98 with the descriptive equivalent of high and earned a standard deviation of 0.68.
Table 2. Summary on the Level of Self-regulated learning

	Indicators
	Mean
	SD
	Descriptive Equivalent

	Goal Setting 
	4.03
	0.66
	High

	Environmental Structuring 
	3.98
	0.68
	High

	Task Strategies
	4.06
	0.70
	High

	Time Management
	4.01
	0.86
	High

	Help-seeking
	4.06
	0.65
	High

	Self-evaluation
	4.01
	0.80
	High

	Overall 
	4.02
	0.37
	High



The overall mean of 4.02 indicates that the level of self-regulated learning among Grade 10 students is at a high level, suggesting that students generally apply effective strategies to manage and monitor their own learning. The relatively low standard deviation of 0.37 further implies that students’ responses were largely consistent, reflecting a shared perception of their capacity for self-regulation.
This finding concurs with the ideas of Biber (2022) that students exhibited a high level of self-regulated learning, students learned to direct their educational journey by establishing goals and developing plans and tracking their progress and thinking about their learning. These students always evaluated their progress and modified their methods when needed and obtained assistance or resources when required.  Additionally, it is also aligned with the study of Lumoto et al. (2024) revealed students learned to control their thoughts which helped them reach their academic targets. The students showed they could plan their work and establish targets and maintain concentration on their assignments without needing continuous monitoring. These students tracked their own development while making changes to their methods when needed and kept their motivation strong despite obstacles and interruptions. The students demonstrated emotional control by managing their stress and frustration in positive ways.

3.3 Level of Problem-Solving Skills 
The data presented in Table 3 shows the level of problem-solving skills among Grade 10 students. The data included the mean and standard deviation of problem-solving skills.
Table 3. Level of Problem-Solving Skills of Students

	Variable
	Mean
	SD
	Description

	     
Problem-Solving Skills
	
36.8
	
7.13
	
Low



The mean of students' problem-solving skills is 36.8, indicating a descriptive equivalent of low. The standard deviation of their responses is 7.13 indicates that the data is spread out from the mean. Indicating 19.36% students’ responses of dispersion or variability of data points around the mean. Additionally, the students showed poor problem-solving skills in mathematics.
The findings are consistent within the study of Nanda and Usman (2022) revealed that students' mathematical problem-solving abilities were notably low because it indicated difficulties in applying mathematical concepts along with strategies to analyze, interpret, and solve problems effectively. This suggests that students may possess basic computational skills, they often battle with higher-order thinking tasks such as understanding problem contexts and devising appropriate solution plans, and they battle when evaluating their results for accuracy and relevance.

3. 4 Significance of the Relationship between the Variables

	Table 4 displays the findings on the significance relationship between parental engagement and problem-solving skills, and significance relationship between self-regulated learning and problem-solving skills. The findings revealed a p-value greater than the level of significance of 0.05. This means that the null hypothesis, which states that there is no significant relationship between parental engagement and problem-solving skills of the students and self-regulated learning and problem-solving skills, both are not rejected. Additionally, a weak negative correlation between parental engagement and self-regulated learning towards problem-solving skills. This indicates that as parental engagement and self-regulated learning increase, the problem-solving skills in mathematics decrease. Inversely, as parental engagement and self-regulated learning decrease, the problem-solving skills increase. 
Moreover, the data follows a normal distribution as indicated by a Shapiro-Wilk which evaluates data from a sample with the null hypothesis. The data has a Shapiro-Wilk value of 0.065, which exceeds the threshold of 0.05. A large p-value indicates the data set is normally distributed, a low p-value indicates that it isn’t normally distributed. Moreover, parental engagement and self-regulated learning has VIF (Variance Inflation Factor) of 1 indicating that no multicollinearity at all with other predictors in the model and tolerance of 0.998 which is close to 1, confirms that each variable is almost entirely independent of the others. Hence, they are not inflating each other's variance.

Table 4. Significance of the Relationship of Mathematics Parental Engagement and Self-regulated Learning towards Problem-Solving Skills

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

	
Parental Engagement
	
-0.093
	
0.112
	
Not Rejected
	
Not Significant

	Self-regulated Learning
	-0.004
	0.942
	Not Rejected
	Not Significant



For the test on the significance relationship between parental engagement and problem-solving skills, data revealed that the p-value 0.112 is higher than 0.05 level of significance. This means that the null hypothesis which states that there is no significant relationship between parental engagement and problem-solving skills is not rejected. There is no significant relationship between parental engagement and problem-solving skills. Moreover, the data obtained an r-value of -0.093 which indicates a weak negative correlation.
The finding implies that the level of involvement from parents and self-regulated learning do not directly correlate how well students perform in tasks that require critical thinking and application of mathematical concepts. This finding indicates that while parental support and self-regulated learning are essential to students’ problem-solving skills, it does not necessarily enhance students’ ability to analyze and solve complex problems independently. 
This finding is like the study of Cariaga and Dagunan (2022) that revealed no significant relationship between parental involvement and students' problem-solving skills. Parental support is considered beneficial for students’ skills in problem-solving, it may not directly correlate students’ ability to tackle problem-solving tasks that require independent thinking and application of learned concepts. Furthermore, the study of McNeal (2023) stated that increasing parental involvement may not improve students' problem-solving performance. Improving problem-solving usually requires hands-on experience and learning strategies taught directly through education or personal effort. 
Similarly, for the test on the significant relationship between and self-regulated learning and problem-solving skills, data revealed that the p-value 0.942 is higher than 0.05 level of significance. This means that the null hypothesis which states that there is no significant relationship between, and self-regulated learning and problem-solving skills is not rejected. There is no significant relationship between self-regulated learning and problem-solving skills. Moreover, the data obtained an r-value of -0.004 which indicates a weak negative correlation. This means that when self-regulated learning increases, the problem-solving skills decrease. Inversely, when the self-regulated learning decreases, the problem-solving skills increase. 
[bookmark: _GoBack]This finding is like the idea of Rahayuningsih et al. (2023) who claimed that “there was no significant relationship between self-regulated learning and students’ problem-solving skills”. Students effectively manage such learning processes as goal setting, self-monitoring, and time management yet do not strongly analyze or resolve complex problems. This may indicate that while students can organize and directing their learning, they may lack the specific cognitive or strategic skills required for effective problem solving. In addition, the study of Wulandari and Alyani (2022) stated that “there was no significant relationship between self-regulated learning and problem-solving skills, self-regulated learning involves important processes such as planning, monitoring, and evaluating one's learning, using these strategies does not automatically lead to better problem-solving skills”. Furthermore, Abtokhi et al. (2021) mentioned that self-regulated learning does not significantly correlate to problem solving skills, self-regulated learning strategies do not directly contribute to the analytical, critical thinking, or creative processes for problem-solving skills.
Even though the conclusions indicated that the parents' involvement and self-regulated learning were high but with a negative relationship to students' problem-solving skills, it could be concluded that these two variables are not enough to develop higher order thinking. Overly involved parents (whose parental control under such conditions becomes a potential goal in place of learning), and self-regulated learning strategies (task-related problems), mainly directed towards memorization (putting together an important instrument, of course) and task compliance, might not lead into better problem-solving performance.
Therefore, the findings highlight the importance of educators providing learning experiences that focus on inquiry, exploration and creativity and parents and schools working together to build autonomy-supportive practices rather than directive control.


3.5 Regression Analysis of the Parental Engagement and Self-regulated Learning towards Problem-Solving Skills

	Table 5 presents the result of the regression analysis examining the influence of parental engagement and self-regulated learning and problem-solving skills. The results revealed that parental engagement and problem-solving skills are not significantly correlated (p>0.05), as evidenced by a p-value of 0.11. Thus, the null hypothesis, which states that parental engagement does not significantly predict the problem-solving skills, is not rejected. Moreover, the results also revealed that self-regulated learning and problem-solving skills are not significantly correlated (p>0.05), as evidenced by a p-value of 0.99. Thus, the null hypothesis, which states that self-regulated learning does not significantly predict the problem-solving skills of the students in mathematics, is not rejected. 
Moreover, the coefficient of determination (R square) of 0.11 indicates that the model can explain 11% of the variability in problem-solving skills among Grade 10 students. The coefficient of 89% indicates the extent to which additional variables can account for the variability observed in the problem-solving skills among Grade 10 students.

Table 5. Regression Analysis of the Parental Engagement and Self-regulated Learning towards Problem-Solving Skills

	Independent Variables
	Unstandardized Coefficients
	Standardized Coefficients
	
	
	

	
	B
	Std. Error
	t
	p-value
	Remarks

	(Constant)
	44.30
	6.39
	6.93
	0.00
	Significant

	Parental Engagement
	-1.88
	1.19
	-1.59
	0.11
	Not Significant

	Self-regulated Learning
	0.00
	1.12
	0.00
	0.99
	Not Significant

	R = 0.94
	R square = 0.11
	
	p= 0.000
	
	



This result is related to the study of Manalo et al. (2023) who mentioned that parental engagement does not significantly predict problem solving skills. Helping with homework, attending school events, or encouraging academic achievement does not have a direct impact on the students’ problem-solving skills. In addition, it is consistent with the study of Cheng et al. (2023) that parental involvement generally benefits children's outcomes, excessive involvement may lead to negative effects, particularly in internalizing problems, indicating that high levels of parental engagement do not significantly predict problem-solving skills. 
This result is like Wang et al. (2025) who mentioned that self-regulated learning does not predict problem solving skills, A learner may be highly skilled at organizing their study habits and setting goals (aspects of SRL) but may still struggle to transfer that regulation to unstructured, complex problems that demand spontaneous reasoning and innovation. Additionally, a study of Durasa et al. (2024) stated that self-regulated learning does not predict problem solving skills, SRL tends to focus on improving performance in structured learning environments with clear goals and feedback, whereas problem solving frequently occurs in ambiguous, unpredictable contexts that call for intuition, risk-taking, and social interaction.
Moreover, this result is like Villareal (2023) who mentioned that parental engagement and self-regulated learning do not significantly influence students’ problem-solving skills. Parents are actively involved in their child's education and students manage their own learning such as setting goals, planning, and reflecting. These factors do not appear to significantly enhance their ability to think critically or solve complex problems. A similar study of Yahaya et al. (2022) mentioned that students who receive strong support from their parents and who are good at organizing and managing their own learning processes do not necessarily perform better when faced with tasks that require critical thinking, creativity, or complex reasoning.

4. CONCLUSIONS AND RECOMMENDATIONS 

4.1 Conclusions

Based on the findings of the study, the following conclusions are drawn:
1. The parental engagement among Grade 10 students is evident.
2. The self-regulated learning among Grade 10 students is manifested.
3. The problem-solving skills among Grade 10 students is low.
4. There is no significant relationship between parental engagement and problem-solving skills among Grade 10 students. Moreover, there is no significant relationship between self-regulated learning and problem-solving skills among Grade 10 students.
5. Parental engagement and self-regulated learning do not significantly correlate students' problem-solving skills.

4.2 Recommendations

1. Students’ organizations regularly conduct practice peer-tutoring and remedial classes to enhance problem-solving and motivate themselves to try different methods for tackling mathematical challenges. Additionally, they should work together with classmates and seek guidance from teachers and mentors when needed.
2. Teachers can guide students in learning the steps to analyze and understand problems, helping them connect real-world scenarios to mathematical word problems. This approach allows students to recognize the relevance of math in their daily lives and see its practical applications. To strengthen their problem-solving abilities, teachers can use direct purposeful activities like board work, math drills, etc.
3. The Department of Education could introduce policies and initiatives like implementing problem-based learning that encourages students to engage in real-world problems, fostering critical thinking and enhancing problem-solving skills.
4. Future researchers might focus on conducting extensive studies to better understand the complex interplay between parental engagement, self-regulated learning, and problem-solving skills, offering insights into effective strategies for tailored education. Additionally, they can explore the potential of emerging technologies and innovative pedagogical methods to create personalized learning experiences that cater to individual preferences and accelerate the development of problem-solving skills.
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