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ABSTRACT 

	This study aimed to determine the significant relationship between motivational strategies and the mathematics performance of first-year college students during the first semester of the 2022–2023 academic year. A total of 330 first-year students were randomly selected from a population of 1,856. Data were collected using an adopted survey questionnaire, and analyzed using frequency counts, percentages, means, correlation, and regression analysis. Results revealed that the overall level of students’ motivational strategies was high, indicating that students consistently exerted enthusiastic effort driven by a strong desire to achieve personal and academic goals. The mathematics performance of the respondents was generally at a good level, suggesting that they possessed foundational knowledge and skills, requiring minimal assistance from teachers or peers. Correlation analysis showed a very high and significant relationship between motivational strategies and mathematics performance, indicating that students with higher motivation tend to perform better in mathematics. Furthermore, regression analysis identified Implication, Self-Reinforcing, Applicability, and Positive Association as significant predictors of mathematics performance, collectively explaining 75.6% of the variance. These findings imply that strengthening these specific motivational strategies may lead to improved academic outcomes in mathematics among college students.  
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1. INTRODUCTION 

Mathematics, despite its acknowledged importance and widespread applications [1], continues to be one of the most challenging and least favored subjects among students [2]. Globally, mathematics performance remains a focal concern, as it is considered a foundation for national development and economic progress [3]. However, difficulties in mathematics achievement are widespread, with the Philippines facing persistent challenges [4].
In 2019, the Trends in International Mathematics and Science Study (TIMSS) reported that Filipino students ranked the lowest in mathematics among the 58 participating countries [5]. Similarly, the 2018 Programme for International Student Assessment (PISA) ranked the Philippines 79th out of 79 countries in mathematics, with an average score of 353 compared to the OECD average of 489 [6]. These international assessments underscore a troubling decline in students' mathematical proficiency in the country [7]. This issue extends beyond basic education; even college students in the Philippines exhibit low performance in mathematics [8].
In response to this educational crisis, researchers have increasingly turned to identifying the factors that contribute to students' mathematics achievement [9]. Among these, motivation has consistently emerged as a significant variable. Studies have emphasized the role of motivation in shaping students' success in mathematics [10], [11], & [12]. Additional research also found that motivational variables can distinguish between high and low performers in the subject [13] & [14].
Motivated students tend to be proactive, persistent, and focused [15]. They often experience positive emotions such as curiosity, interest, and optimism during learning. However, motivation is not a fixed trait—it fluctuates and can be enhanced or diminished depending on various external and internal factors [16]. Many students struggle to stay motivated, especially when facing heavy workloads, academic pressure, and time constraints. Thus, understanding and implementing motivational strategies is important to overcoming challenges and achieving academic goals.
In this regard, motivational strategies are essential tools that help students adapt positively to learning demands. These strategies not only assist in academic success but also foster resilience and a growth mindset, particularly when navigating transitions or setbacks. In previous research, motivational factors have been linked to self-concept [17], resiliency [18], study habits [19], and self-regulated learning [20], all of which influence mathematics performance.
Despite the abundance of studies addressing general motivation in learning [21] & [22], there is a noticeable gap in the literature specifically investigating motivational strategies in relation to mathematics performance at the college level. Most research has focused on primary and secondary education [23], leaving tertiary education underexplored.
This study was therefore conceptualized to examine the relationship between motivational strategies and the mathematics performance of first-year college students at a state college in the Davao Region. The study also draws on the works of local scholars who explored time management and academic performance [24], and structural models of student performance incorporating psychosocial factors [19], to provide a comprehensive perspective on the complex interplay of motivation and academic success in mathematics.


2. OBJECTIVES 

The study focused on determining the level of motivational strategies among first-year students at a state college in the Davao Region and examined its relationship with their Mathematics performance during the first semester of the academic year 2022–2023.

Specifically, this study aimed to:

1. Determine the level of the respondents’ motivational strategies in terms of:
 1.1 Implication;
 1.2 Positive Association;
 1.3 Applicability;
 1.4 Self-Reinforcing; and
 1.5 Gradual Approach
2. Assess the Mathematics performance of the respondents.
3. Determine the significant relationship between the students’ motivational strategies and their Mathematics performance.
4. Determine a regression model to identify which domains of motivational strategies significantly predict Mathematics performance.
 
3. MATERIALS AND METHODS 

Research Design

This study employed a descriptive-correlational research design, which aims to describe the variables and examine the naturally occurring relationships among them. This design involves collecting data to determine whether and to what extent a significant relationship exists between two or more variables. It is a design commonly used in quantitative research approaches.
The study aimed to determine the level of motivational strategies among first-year students at a state college in the Davao Region across the following domains: implication, positive association, applicability, self-reinforcing, and gradual approach. It further sought to examine the significant relationship between students’ motivational strategies and their Mathematics performance during the first semester of the academic year 2022–2023.
 
Research Instrument

The research instrument used in this study was an adopted survey questionnaire on Motivational Strategies Skills developed by Centino [25]. The questionnaire consisted of nineteen items, each rated on a five-point Likert scale: Strongly Agree, Agree, Neutral, Disagree, and Strongly Disagree. These items were categorized into five domains, namely: implication, positive association, applicability, self-reinforcing, and gradual approach. Specifically, the implication and positive association domains contained four items each, applicability had three items, self-reinforcing had five, and gradual approach had three, making up a total of nineteen questions.
The mathematics performance of the students was measured based on their final grades in the course Mathematics in the Modern World during the first semester of the academic year 2022–2023. These grades were obtained from the students’ Certificate of Grades (COG) and verified through the official online grade viewer of a state college in the Davao Region.

Respondents of the Study

The study was conducted at a state college in the Davao Region that offers quality education in the fields of agriculture, agribusiness, fisheries, marine sciences, human services, and teacher education. The target population included first-year college students, as they were enrolled in the course Mathematics in the Modern World, which served as the basis for assessing their mathematics performance in this study. To ensure a fair and representative sample, the researchers employed a stratified random sampling technique. This involved dividing the population into smaller subgroups based on shared characteristics, and then randomly selecting respondents from each stratum to form the final sample. This method was chosen to minimize sampling bias, save time and resources, and ensure adequate representation from all groups. The sample was proportionally distributed among the academic units offering first-year programs. Slovin’s formula was used to determine the appropriate sample size, ensuring both accuracy and efficiency in the sampling process.
 The distribution of respondents is detailed in Table 1 below.




Table 1. Distribution of Respondents
	INSTITUTE

	POPULATION
(N)
	SAMPLE SIZE
(n)
	PERCENTAGE
(%)

	1
	436
	78
	23.64

	2
	655
	116
	35.15

	3
	191
	34
	10.30

	4
	574
	102
	30.91

	Total:
	1,856
	330
	100.00



Data Gathering

The researchers followed a series of steps that served as a guide in gathering the data for this study. Formal letters were presented to the Vice President for Academic Affairs and to the deans of the respective academic units to seek permission and approval to conduct the study among randomly selected first-year college students of the institution. Additionally, the researchers sought permission from the student respondents to access their grades in the course Mathematics in the Modern World.
An adopted questionnaire served as the main data-gathering instrument. Printed copies of the questionnaire were personally distributed to the respondents during their available free time to avoid inconvenience. Prior to answering, the respondents were given a clear orientation about the scope of the study and the confidentiality of their responses. They were also assured of the option to withhold personal information to ensure privacy and honesty in answering the questions.
Informed consent was obtained for the retrieval of their final grades. The researchers observed proper etiquette in approaching the respondents, including providing a polite and concise explanation of the study’s purpose, requesting their voluntary participation, and guaranteeing the confidentiality of their responses. The respondents’ autonomy was respected, and they were not compelled to answer any questions they were uncomfortable with.
After the questionnaires were completed, the researchers ensured the confidentiality of all collected data. The responses were tallied, organized, and tabulated for statistical processing. The results were analyzed and summarized using appropriate statistical tools, aided by statistical software.


4. RESULTS AND DISCUSSION 

Level of Motivational Strategies of College Students

The grand mean of students’ motivational strategies is 3.74, indicating that students' strategies are characterized by consistent and enthusiastic effort, driven by a strong desire to achieve personal and learning goals. This suggests that their ability to relate, make strategies, maintain positiveness, and engage in self-improvement is high, which is important in today's educational context. This result aligns with Yarin et al. [26], who found that students exhibited a high level of motivational strategies. Similarly, Suren and Kandemir [27] reported that their respondents had a strong interest in using different strategies to stay motivated in learning mathematics. 




Implication

The domain of Implication scored the highest mean of 3.76, indicating that students recognize the relevance and significance of learning mathematics. This finding supports the results in [28], who noted that students understood the importance and practical implications of the subject. Recognizing mathematics’ role in simplifying daily tasks and enhancing problem-solving skills motivates students to appreciate its practical and intellectual value. Similarly, Bangalan and Hipona [29] highlighted that students view mathematics as a tool for academic success and life improvement.

Positive Association

The domain of Positive Association received a mean score of 3.72, indicating that students consistently connect mathematical concepts with positive experiences and emotions. This result aligns with other studies which emphasized the importance of creating a positive learning environment and fostering positive study habits for successful learning outcomes [30] & [31]. For example, when students were asked about setting goals for motivation, their responses were high, indicating that goal-setting strengthens their academic motivation [32]. However, when asked about seeking satisfaction after learning, responses were lower, reflecting that while satisfaction is a motivator, it may not always be the primary driving force for every student.

Applicability

The Applicability domain received a mean score of 3.74, reflecting students’ appreciation for the practical use of mathematics in their everyday lives. This underscores how learners perceive mathematical concepts as tools that extend beyond the classroom and into real-world scenarios. This finding echoes the study of Fuqoha [33], which emphasized students' recognition of the value of mathematics in daily activities. Notably, students reported strong engagement when they are fully concentrated on their studies, suggesting that mental focus significantly enhances their learning experience. Although all responses in this domain fell within the high category, a slightly lower average on items relating to complete immersion during study may indicate that not all students consistently experience flow states when learning mathematics. This hints at an opportunity to explore strategies that can make study sessions more engaging and conducive to deep focus.

Self-Reinforcing

With a mean score of 3.74, the Self-Reinforcing domain reveals that students are motivated by their own progress and small victories in mathematics. This aligns with [34] findings, which highlight how perseverance persists despite the inherent challenges of mathematical problem-solving. Many students appear to intentionally cultivate enjoyable or comfortable study environments to boost motivation, suggesting a proactive attitude toward self-directed learning. However, the slightly lower mean in aspects related to revisiting and double-checking answers may suggest a need to reinforce the value of accuracy and thoroughness. Encouraging students to view careful review as an integral part of success could help sustain long-term confidence and mastery.

Gradual Approach

Scoring a mean of 3.72, the Gradual Approach domain indicates that students are inclined to learn in incremental steps, gradually increasing the complexity of the problems they tackle. This reflects a growth-oriented learning strategy, where foundational understanding is prioritized before moving on to more advanced material. Capuno et al. [35] similarly observed that this step-by-step method fosters deeper comprehension and allows learners to build confidence over time. As students successfully overcome each challenge, they are likely to become more resilient and motivated to persist, even in the face of more difficult mathematical tasks. This steady progression reinforces not only content mastery but also a positive attitude toward lifelong learning in mathematics.  

Table 2: The Respondents’ Level of Motivational Strategies

	INDICATORS
	MEAN
	SD
	DESCRIPTION

	Implication
	3.76
	0.65
	High

	Positive Association
	3.72
	0.63
	High

	Applicability
	3.74
	0.64
	High

	Self-Reinforcing
	3.74
	0.60
	High

	Gradual Approach
	3.72
	0.63
	High

	Motivational Strategies (Overall)
	3.74
	0.60
	High
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	The mathematics performance of first-year college students during the academic year 2022–2023 was generally classified as good. The respondents’ mean grade was 2.06, with a standard deviation of 0.45, indicating that most students had developed a fundamental understanding of mathematical concepts and skills. This level of performance suggests that they required minimal assistance from teachers or peers, demonstrating a capacity for independent learning in mathematics. However, a few students experienced difficulties in acquiring and applying mathematical knowledge and skills.
These findings are consistent with the results of Dela Rosa and Nacasio [36], who reported that students at another state university also showed a good level of performance in the subject Mathematics in the Modern World. Similarly, [37] observed that most college students were performing satisfactorily, though some encountered challenges in learning mathematics—an issue likewise evident in the present study.
In terms of distribution, a notable portion of the respondents (37.88%) demonstrated a good level of mathematics performance, confirming that many students had achieved foundational mathematical proficiency with minimal need for guidance. Meanwhile, 5.15% of the respondents reached a superior level of performance, suggesting that these students had exceeded the core requirements and exhibited advanced understanding and skills in the subject.

Table 3: The Respondents’ Level of Mathematics Performance
	RANGE OF
SCORES
	DESCRIPTION
LEVEL
	FREQUENCY
(f)
	PERCENTAGE
(%)

	1.49-1.00
	Superior
	17
	5.15

	1.99-1.50
	Very Good
	106
	32.12

	2.49-2.00
	Good
	125
	37.88

	2.50-3.00
	Fair
	82
	24.85


   n=330; %=100; Mean=2.06; SD=0.457





Relationship Between the Respondents’ Motivational Strategies
and Mathematics Performance

Table 4 presents the relationship between motivational strategies and mathematics performance among first-year college students. The results reveal that the overall r-value for motivational strategies is 0.86, indicating a very high positive correlation. This suggests that as students' use of motivational strategies increases, their performance in mathematics also tends to improve. The p-value is less than 0.05, indicating statistical significance. Thereby, affirming a significant relationship between motivational strategies and students’ mathematics performance. This finding implies that fostering motivational strategies among college students can significantly enhance their academic achievement in mathematics. This result aligns with the findings of Arthur et al. [38], who reported that motivation in learning mathematics significantly affects academic performance among first-year university students. Similarly, [26] found a significant and positive correlation between students’ motivation and their performance in mathematics. While most studies have focused on motivation in basic and secondary education, this study contributes to the growing literature on mathematics learning motivation at the tertiary level. In previous studies, such as that of [39], a significant relationship was also found between motivational strategies and mathematics performance among Grade 6 and 8 pupils. Sayyadi et al. [40] similarly concluded that motivation significantly impacts mathematics performance in high school. The consistency of findings across educational levels reinforces the notion that motivation is a key factor in mathematical achievement, from basic to tertiary education.
Among the specific indicators, “Implication” yielded an r-value of 0.838, with a p-value less than 0.05, indicating a very high and significant correlation with mathematics performance. This suggests that when students perceive mathematics as meaningful and relevant to real-life contexts, they are more likely to perform better. Arhin and Yanney [41] support this by stating that students who view mathematics as practically relevant are more engaged and motivated to learn.
Meanwhile, the indicator “Positive Association” had an r-value of 0.846, also indicating a very high and significant correlation. This implies that students who hold a positive attitude towards mathematics—viewing it as interesting, enjoyable, or useful—tend to perform better academically. Mullis et al. [5] found that students with positive attitudes toward mathematics devote more time and effort to learning it, leading to improved performance [42]. This is echoed by [43], who emphasized the influence of positive coping strategies, and [44], who associated positive feelings toward math with higher achievement.
The indicator “Applicability” had an r-value of 0.81, again showing a very high and significant correlation. This indicates that recognizing the real-world usefulness of mathematical concepts motivates students and contributes to better academic performance. This finding is consistent with [45], who emphasized that students view usefulness as a core feature of mathematics. Moreover, [46] and [47] highlighted the strong relationship between study habits, perceived application of mathematics, and performance.
For the “Self-Reinforcing” indicator, the r-value was 0.830, with a significant p-value, indicating that students who actively reinforce their own learning—through consistent practice, self-review, or supplemental learning—tend to achieve higher in mathematics. This finding agrees with Khan [48], who reported that self-reinforcing behavior strongly correlates with mathematics performance among university students. Davidovitch [49 and Peteros [50] also confirmed the positive impact of self-perception and reinforcement on academic outcomes.
Lastly, the “Gradual Approach” indicator yielded an r-value of 0.78, still classified as a very high correlation, with a p-value of 0.00. This result suggests that adopting a step-by-step learning method—such as breaking down complex topics and mastering foundational concepts before moving forward—can significantly improve mathematics performance. Zaw and Lwin [51] found that a gradual mastery learning strategy positively influenced math outcomes. Although this contrasts with Jung’s [52] findings of a weak relationship among high school students, the difference may be attributed to the respondents' educational levels, as the current study focuses on college students.

Table 4. The Relationship Between the Students’ Motivational Strategies and their Mathematics Performance
	INDICATORS
	r-VALUE
	DESCRIPTION
	p-VALUE

	Implication
	0.838
	Very High
	0.000

	Positive Association
	0.846
	Very High
	0.000

	Applicability
	0.811
	Very High
	0.000

	Self-Reinforcing
	0.830
	Very High
	0.000

	Gradual Approach
	0.787
	Very High
	0.000

	Motivation (Overall)
	0.867
	Very High
	0.000
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	Stepwise multiple regression analysis was employed to determine the best-fitting model that explains the relationship between motivational strategies and students’ mathematics performance. The results yielded a statistically significant regression model, leading to the rejection of the null hypothesis that there is no regression model of motivational strategies that significantly predict mathematics performance. The final model accounted for 75.6% of the variance in mathematics performance, as indicated by an R Square value of 0.756, with an adjusted R Square of 0.753 and a standard error of 0.227. The significant predictors in the model were Implication (B = 0.203, p = .000), Self-reinforcing (B = 0.168, p = .002), Applicability (B = 0.129, p = .004), and Positive Association (B = 0.154, p = .006).

	The resulting regression model is:



where:






	These findings suggest that students who perceive mathematics as meaningful, apply self-motivating strategies, recognize its real-life relevance, and build positive emotional connections with the subject are more likely to achieve better academic outcomes. This reinforces the idea that intrinsic motivation plays a crucial role in learning. Consistent with the present results, [41] and [45] emphasized that when students value mathematics internally and adopt motivational strategies, their performance improves significantly. Similarly, [53] highlight the importance of fostering problem-solving confidence, encouraging proactive engagement with mathematical challenges, and enhancing students’ sense of control over their learning as key factors in improving mathematics achievement. In the same manner, [48] and [5] highlighted that positive attitudes and strong motivational dispositions are essential contributors to students’ success in mathematics. Collectively, these findings affirm that motivational strategies are not merely supportive tools but are in fact significant predictors of students’ mathematics performance.





Table 5.  Summary of Stepwise Multiple Regression Analysis 
	Predictor
	Unstandardized Coefficients
	p-value
	Interpretation

	(Constant)
	1.489
	0.000
	Significant

	Implication
	0.203
	0.000
	Significant

	Self-Reinforcing
	0.168
	0.002
	Significant

	Applicability
	0.129
	0.004
	Significant

	Positive Association
	0.154
	0.006
	Significant


 


5. CONCLUSIONS AND RECOMMENDATIONS 

Conclusion

The first-year college students demonstrated a high level of motivational strategies. This suggests that students are motivated and consistently exert effort to achieve both personal and academic goals. Additionally, their mathematics performance was observed to be at a good level, reflecting their fundamental understanding of the subject, with minimal need for guidance from teachers or peers.
A significant relationship between students’ motivational strategies and their mathematics performance was found. Specifically, the study revealed that increased levels of motivation in areas such as implication, self-reinforcement, applicability, and positive association are positively correlated with improved mathematics performance. The regression analysis provided further evidence of the predictive power of motivational strategies on students' academic performance, leading to the conclusion that students’ motivational strategies significantly influence mathematics performance.

Recommendation

1. Since students demonstrated a high level of motivational strategies, it is recommended to continue implementing engaging classroom and school-wide activities to nurture their motivation. Activities such as math-themed games, problem-solving groups, and competitions like quiz bees can help boost their interest and enthusiasm.
2. For students showing fair mathematics performance, it is recommended to develop interactive, hands-on learning interventions to improve their understanding. Regular progress-tracking and personalized goal-setting sessions can help address their specific learning needs.
3. Given the significant correlation between motivational strategies and math performance, educators should integrate motivational strategies in their teaching. These may include encouraging collaboration, celebrating student successes, providing constructive feedback, and emphasizing effort and persistence in mastering mathematical concepts.
4. The significant predictors identified in the study—implication, self-reinforcement, applicability, and positive association—can inform the design of targeted instructional programs aimed at improving mathematics performance. Schools should incorporate activities that foster these motivational strategies, such as real-world problem-solving tasks and goal-setting workshops.
5. Further research could expand on the current study by including other student groups, such as high school students, and exploring additional non-cognitive factors like academic mindset and emotional regulation, to deepen understanding of the factors influencing mathematics performance.
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