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 This research aims to empirically examine the role of self-regulated 
learning and student engagement in academic activities in math 
achievement. The research design used was a correlational survey. The 

subjects were students at Madrasah Aliyah Negeri in Yogyakarta. The 
research sample was selected using a proportional stratified random 
sampling technique with 96 students. Math achievement was 
determined from students' daily evaluations, and data were collected 
using a self-regulated learning scale and a scale of student engagement 
in academic activities. Data were analyzed using multiple regression 
analysis. According to the findings, self-regulated learning and student 
engagement in academic activities significantly predicted math 
achievement. Both self-regulated learning and student engagement in 
academic activities positively influenced math achievement. The 
combined contribution of self-regulated learning and student academic 
engagement to mathematics achievement was 37.1%. Self-regulated 
learning contributed more (17.39%) than academic engagement 
(19.77%) to mathematics achievement. This study recommends that 
students, teachers, and parents pay attention to self-regulated learning 
and student engagement factors. 
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INTRODUCTION  

Education is a means to guide individuals toward gradually improving their 
skills and knowledge. According to Indonesian Law No. 20 of 2003 in Chapter I, 
"Education is a conscious and planned effort for learning and learning so that 
participants actively develop their potential to have religious, spiritual strength, 
self-control, personality, intelligence, noble character, and skills that are needed 
by individuals, society, the nation, and the state" (National Education System 
Law, 2009). Education is also highly valued for producing superior and high-
quality future generations. 

A perfect education can be seen through the students' research abilities. Kpolovie 
et al. (2014) defined performance as the ability of students to learn by 
remembering facts and effectively communicating their knowledge through 
writing and speaking, even while studying. Performance is measured by 
cognitive, affective, and psychomotor abilities after students have undergone a 
series of learning processes, which are assessed through relevant instruments or 
midterm and end-of-semester exams, with results provided by the teacher 
(Rosyid et al., 2019; Syafi'i et al., 2018). 

Students' cognitive performance is measured in various ways, including written 
and oral tests, which can be categorized into five levels: knowledge, 
understanding, application, analysis, and synthesis (Syah, 2001; Syaodih, 1996). 
According to Syah (2004), the affective measurement of students' perceptions can 
be observed through persuasion, interest, emotion, or refusal towards a subject, 
as well as appreciation (attitudes), internalization (deepening), and 
characterization (understanding). Psychomotor learning is measured through 
movements that lead to complex skills, such as drawing, assembling, 
disassembling, and using tools. This research focuses on cognitive learning. 

Students face various challenges and expectations of achievement, both academic 
and non-academic. Some students see these demands and expectations as 
motivation, while others struggle with learning and achieving the minimum 
standards set (Suci, 2016). It applies to students at all levels who may still fall 
short of the expectations set by the school, their parents, and even themselves. 
One area where achievement is particularly low at the bachelor's level is 
mathematics. According to Prastyo (2020), Indonesian students' performance in 
mathematics is still quite poor, with most only being able to solve simple math 
problems, as seen from a survey conducted by PISA (Programme for 
International Student Assessment) in 2018, which ranked Indonesia 73rd in 
reading, 70th in science, and 72nd in mathematics out of 78 countries (OECD, 
2018). The latest PISA scores for 2022 were not available at the time of this study. 

Additionally, the 2015 TIMSS (Trends in International Mathematics and Science 
Study) data report showed that Indonesia ranked 44th out of 49 countries in 
mathematics. Unfortunately, TIMSS data 2019 is unavailable as Indonesia did not 
participate in the survey. Research on mathematical achievement is important 
because it is a key factor for success in academics and other areas of life. It is 
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closely tied to success in fields requiring logical and axiomatic reasoning, which 
involves making conjectures, creating models, drawing analogies, and 
generalizing through observation (Claessens & Engel, 2013; Sumarmo, 2013). 
Logical thinking is crucial for individuals in academic settings and their social 
lives when making decisions, drawing conclusions, and solving problems they 
encounter. 

The important role of mathematics also affects other fields, such as geography, 
physics, chemistry, statistics, economics, and others. Mathematical concepts 
derive formulas for studied subjects (Karim, 2011). According to Baroody (1993), 
there are two important reasons for learning mathematics: mathematics as a 
language and mathematics learning as a social activity. Mathematics is not just a 
tool for thinking, finding patterns, drawing conclusions, or solving problems. It 
is also an invaluable tool for communicating various ideas precisely and 
succinctly. 

Additionally, mathematics serves as a vehicle for student interaction and a 
communication tool between teachers and students. Sumarmo (2005) stated that 
mathematical skills are essential to meet students' current and future needs. 
These skills include understanding the concepts needed to solve mathematical 
and other science problems and the reasoning abilities needed in society. 
Mathematically proficient individuals can utilize their knowledge in various 
contexts to solve complex problems (Martineau, 2017). Researchers conducted 
preliminary observations on April 6, 2021, at a high school (SMA) in Yogyakarta 
showed that students had low mathematics achievement. The intended 
mathematical achievements have not reached the minimum completeness 
criteria. Specifically, four students scored below 50, five students scored between 
51 and 65, eight students scored between 66 and 75, and 16 other students scored 
75 and above. Mathematics learning data in this study were obtained at MAN 1 
Yogyakarta through the results of the students' year-end assessments. Five 
students scored below 40, seven scored below 50, 19 scored below 75, and two 
scored 75 and above. These results indicated that some students still had low 
achievement in learning mathematics. 

Setiana (2016) mentioned several factors influencing student learning: 
intelligence (intellectual), attention, interest, talent, motivation, maturity, and 
readiness. Andri et al. (2017) stated that student achievement in mathematics is 
influenced by school facilities, family, student psychology, student abilities, 
student interaction, electronic media, and student discipline. The factors that 
affect learning achievement are observed in student learning management, such 
as being diligent in learning, having a study schedule, completing assignments, 
and maintaining discipline in learning (Sulasmi, 2019). 

Based on the previous explanation, several factors influence student 
achievement. In this study, self-regulation in learning was one factor that 
significantly affected mathematics achievement. Wiguna et al. (2019) suggested 
that the ability to self-regulate learning is a key factor in determining student 
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achievement. 

Self-regulation in learning refers to effectively using learning strategies and 
knowing when and how to apply them (Slavin, 2011). Zimmerman (2012) defined 
self-regulated learning as the process in which individuals independently 
regulate their learning by setting goals, planning, and achieving them. Self-
regulation in learning encompasses various aspects, such as metacognition, 
motivation, and behavior, in any learning context, whether online, blended, or 
face-to-face (Zimmerman, 1989; 2008). According to Zimmerman (2008), there are 
three key aspects of self-regulation in learning: metacognition (planning, goal-
setting, and evaluating tasks), motivation (belief and enthusiasm for completing 
tasks), and behavior (choosing, organizing, and creating an optimal learning 
environment). Barnard et al. (2009) further developed six dimensions of self-
regulated learning, including goal setting, environment structuring, task 
strategies, time management, seeking help, and self-evaluation. For this study, 
the dimensions developed by Barnard et al. (2009) are utilized to assess students' 
self-regulation skills in learning. 

Many previous researchers have studied the relationship between self-regulated 
learning and mathematics achievement. Alsa (2006) showed a significant positive 
correlation (r = 0.228; p < 0.05) between metacognitive regulation (an aspect of 
self-regulation in learning) and mathematics achievement in three public high 
schools in the city of Yogyakarta. Khalik and Alsa (2015), from their research at 
SMK 'X' in Situbondo, found that self-regulation in learning and social support 
jointly contributed to mathematics achievement (F regression = 70.161 with p < 
0.01), with a partial correlation coefficient of r = 0.151 between regulation in 
learning and math achievement. Furthermore, Anas and Alsa (2016), who 
researched grade 8 students of SMP Negeri 10 Yogyakarta, also found a 
significant positive correlation (r = 0.361, p < 0.01) between regulation in learning 
and mathematics learning achievement. Wibowo (2018) also found that self-
regulation positively affects mathematics learning achievement. 

Certain knowledge and skills are considered to optimize performance in specific 
subjects, but self-regulation skills can impact student achievement in any subject 
(Ormrod, 2008). Self-regulation in learning helps students achieve success in the 
learning process (Zimmerman & Kitsantas, 2014). Self-regulated learning is not 
the only factor that influences achievement; another factor that directly affects 
student engagement in academic activities (Willms, 2003). Student engagement 
in academic activities is the time and energy students devote to meaningful 
educational activities (Chapman, 2003). Student engagement in academic 
activities is a multidimensional variable that involves effective relationships in 
the academic environment, including positive relationships between educators 
and students, among fellow students, and students' active behaviors such as 
effort, attendance, prosocial behavior, and participation (Appleton et al., 2008). 
Engagement can also be defined as a student's self-realization, observed through 
behavior and physical presence (Finn & Zimmer, 2012). Finn and Zimmer (2012) 
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proposed a four-dimensional model of engagement, including academic 
engagement (such as attention and task completion), social engagement (such as 
appropriate interactions with teachers and peers), cognitive engagement (such as 
reading more than assigned material), and affective engagement (such as a sense 
of belonging). Furthermore, Zhoc et al. (2018) expanded on these dimensions and 
identified five aspects of student engagement: academic engagement, cognitive 
engagement, social engagement with teachers, social engagement with peers, 
and affective engagement. 

Previous research, such as that conducted by Sa'adah and Ariati (2020), has found 
a significant positive correlation between student engagement and student 
achievement. Learning achievement positively correlates with students' 
behavioral and emotional engagement (King, 2015). Lei et al. (2018) showed a 
strong and positive correlation between overall student engagement and 
academic achievement. Analysis of the behavioral, emotional, and cognitive 
engagement domains revealed correlations with student achievement. Achieving 
academic success requires effort, hard work, time, and strong motivation, 
considering student engagement in academic activities at school (Utami & 
Kusdiyati, 2019). 

Students who possess self-regulated learning skills and actively participate in 
academic activities can achieve their desired mathematical achievement. 
Students can create a conducive learning environment and actively engage with 
their surroundings by setting goals, planning actions, and evaluating their 
progress. This progress is typically reflected in test scores or numerical 
evaluations given by teachers (Tu'u, 2004). Based on the information above, this 
research aims to empirically examine the role of self-regulated learning and 
student engagement in academic activities on mathematics achievement. The 
main hypothesis is that self-regulated learning and student engagement in 
academic activities play a role in mathematics achievement. The minor 
hypotheses are that self-regulated learning positively influences mathematics 
achievement and that student engagement in academic activities positively 
impacts mathematics achievement. 

METHODS 

This study employed a correlational survey design to explore the relationship 
between variables or data sets. Researchers administered a questionnaire or scale 
to subjects to measure this relationship (Alsa, 2023). 

Population and Research Sample 

The study focused on students at Madrasah Aliyah Negeri 1 Yogyakarta, 
specifically those in classes XI and XII, totaling 515 students. Class X was 
excluded from the study due to curriculum readiness issues. The sample was 
selected using proportional stratified random sampling, which allows for 
sampling from different tiers or strata in proportion to the population (Azwar, 
2021). 
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The sample selection procedure involved dividing the population into strata 
(class XI and class XII) and selecting samples from each group to represent the 
sub-groups in the population proportionally (Purwanto, 2020). According to 
Azwar (2021), the number of subjects in each group was determined first, and 
then the sample size as a percentage of the entire population was calculated. At 
least 20% of subjects were randomly selected from each group to obtain a sample 
of 96 students. The selection was done using a scientific calculator tool. 

Measurements 

The data for this research relied on the student's daily test scores in mathematics. 
Additionally, two scales were used: Mutiara & Rifameutia's (2021) Self-
Regulation in Online and Blended Learning Scale, adapted from Barnard et al.'s 
(2009) scale with 24 items, and the student engagement scale in academic 
activities, adapted from Zhoc et al.'s (2018) Education Student Engagement Scale 
with 28 items. 

Seven experts assessed the feasibility of these scales. Aiken's V scores, ranging 
from 0 to 1 for each item, were used to determine the validity of the items. With 
seven expert judgments and five answer choices for each item, the critical value 
of Aiken's V for a significance level of 5% was set at 0.75. The analysis revealed 
that all items on both scales had a critical value of Aiken's V greater than 0.75, 
indicating their validity. 

Reliability estimation and item discrimination index calculation were conducted 
based on testing with 40 subjects. The discriminating power index for all items 
on the self-regulated learning scale ranged from 0.323 to 0.766. The Cronbach 
alpha reliability coefficient for this scale was 0.920. As for the student 
engagement scale in academic activities, 27 items met the discriminating power 
index, while one item (item number 3) was deemed invalid. The discriminating 
power index for the remaining items ranged from 0.333 to 0.779. The Cronbach 
Alpha reliability coefficient for this scale was 0.914. 

Assumption Test 

Assumption tests include normality, linearity, and multicollinearity tests using 
the SPSS 26.0 for the MS Windows program. The data normality test in this study 
showed that the data were normally distributed with a ZK-S number of 1.122 and 
a significance value of 0.161 (p > 0.05). The linearity test of this study also showed 
a linear relationship between variables; the variables of self-regulated learning 
and mathematics achievement had a deviation from linearity value of F = 1.429 
with a significance value of 0.111 (p > 0.05), and the variable student engagement 
in academic activities and mathematics achievement had a deviation from 
linearity value of F = 1.495 with a significance value of 0.086 (p > 0.05). 

The multicollinearity test on self-regulated learning and student engagement in 
academic activities obtained a tolerance value for self-regulated learning 
variables of 0.328, greater than 0.10, and a VIF value of 3.049, less than 10. 
Similarly, the tolerance value for the student engagement in academic activities 
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variables is 0.328, greater than 0.10, and the VIF value is 3.049, less than 10. 
Therefore, it can be concluded that there are no symptoms of multicollinearity 
between the two variables. 

RESULTS AND DISCUSSION 

Results 

This study examined the role of self-regulated learning and student engagement 
in academic activities on mathematics achievement. The data were analyzed 
using multiple regression analysis with two predictors. The regression F value 
was 27.473, with a significance (p) value of 0.00 (<0.01) and an R2 value of 0.371. 
Self-regulated learning and student engagement in academic activities contribute 
to learning achievement in mathematics, supporting the major hypothesis. The 
two independent variables account for 37.1 percent of the variance in 
mathematics achievement. To predict students' high and low scores in 
mathematics achievement, the regression line equation is: 

Y predicted = 57.970 + 0.173 X1 + 0.136 X2 

Furthermore, the individual contributions of self-regulated learning and student 
engagement in academic activities to mathematics achievement can be seen in 
Table 1. 

Table 1. Coefficients of Self-Regulated Learning and Student Engagement in Academic 
Activities and Their Significance 

Variable T p Beta r 

Mathematics achievement * 
Self-regulated Learning 

2.354 .021 
.338 .585 

Mathematics Achievement * 
Student Engagement in 
Academic Activities 

2.095 .039 
.301 .578 

 
Based on Table 1, the t-value for self-regulation in learning is 2.354, with a 
significance level (p) of 0.021 (<0.05). Self-regulation in learning plays a positive 
role in mathematics achievement (the first minor hypothesis is accepted). 
Furthermore, the t-value for student engagement in academic activities is 2.095, 
with a significance level (p) of 0.039 (<0.05). Student engagement in academic 
activities also partially contributes to mathematics achievement (the second 
hypothesis is accepted). The contribution of self-regulation in learning to 
mathematics achievement is 0.1977 (0.338 x 0.585), or 19.77 percent, while student 
engagement in academic activities contributes 0.1739 (0.301 x 0.578), or 17.39%, 
to mathematics achievement. Comparing the contributions of these two 
independent variables to mathematics achievement reveals that self-regulation 
in learning has a greater impact on mathematics learning achievement than 
student engagement in academic activities. 
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Discussion 

The multiple linear regression analysis results indicated that the regression F 
value is 27.473, with a significance value of 0.000 (p < 0.01). Self-regulated 
learning and student engagement in academic activities significantly predict 
mathematics achievement. These findings support the main hypothesis. 
According to Ali and Hanna (2021), student achievement can be predicted by 
self-regulation in learning and student engagement during class. The ability to 
self-regulate learning and engage in academic activities contributes to academic 
competence and shapes students' perceptions of their future selves (Park et al., 
2022). Consistent with Al Mutawah et al. (2017) research, mathematics academic 
achievement is positively correlated with self-regulation skills and student 
engagement in learning mathematics. Academic achievement depends not only 
on cognitive factors but also on non-cognitive factors such as learning goal 
orientation, self-regulation, and other similar factors. 

The results demonstrated that self-regulated learning played a positive role in 
high school mathematics achievement, which aligns with Leon et al.'s (2015) 
research, indicating that self-regulation in learning predicts high mathematics 
achievement. Bol et al. (2016) also found that students with self-regulation in 
learning had significantly higher mathematics achievement levels. Self-
regulation in learning is positively correlated with mathematics achievement; 
higher levels of self-regulation lead to higher levels of achievement (Feliarosa & 
Simanjuntak, 2021). 

Furthermore, student engagement in academic activities in this study was found 
to predict mathematics achievement. Dharmayana and Shinta (2019) reported a 
significant positive correlation between student engagement and learning 
achievement. Student engagement influences learning outcomes and student 
achievement (Utami & Kusdiyati, 2019; Lasantu, 2018). Engels et al. (2021) also 
demonstrated that student engagement in school predicts students' mathematics 
achievement. 

This study indicated that self-regulated learning contributed 19.77% to the 
variable, while student engagement in academic activities contributed 17.39%. 
Together, these two variables accounted for a total contribution of 37.16%, 
meaning that the remaining 62.84% of the variables were responsible for the 
student's mathematical achievement. It is worth noting that the contribution of 
self-regulated learning was higher than that of student engagement in academic 
activities because self-regulation helps students manage the challenges they face 
in learning and excel in specific areas, while student engagement is achieved 
through hard work and active participation in the learning process (Martinez-
Pons, 2002; Weinstein, 1994; Wolters & Taylor, 2012). Other variables may also 
influence students' mathematical achievement, such as school facilities, family 
background, student psychology, student abilities, student interactions, 
electronic media, and student discipline (Andri et al., 2017). Alsa (2015) 
suggested that five variables can predict mathematics achievement: parental 
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support, teacher-student relationships, self-efficacy, student engagement, and 
school climate. Furthermore, an effective combination of these predictors 
includes self-efficacy and teacher-student relationships. 

It is important to note that high intelligence does not necessarily guarantee high 
mathematics achievement if students lack self-regulation in learning (Alsa, 2005). 
However, self-regulation can be developed. Teachers can promote self-regulation 
in students by guiding them through the cognitive process, setting learning 
targets, monitoring their progress, evaluating their learning outcomes, and 
encouraging self-reflection. Another effective strategy is to encourage students 
to ask themselves questions before, during, and after learning (e.g., What will I 
learn? Do I understand the material? Did I achieve my learning target?). Training 
sessions can also be conducted in the classroom to develop self-regulation skills 
(Leidinger & Perels, in Alsa, 2018). These training sessions may include goal 
setting, strategic planning, emphasizing the intrinsic value of the subject matter, 
focusing students' attention, and providing internal attributions for success or 
failure. 

Additionally, positive student engagement in learning is crucial as it provides 
valuable and meaningful experiences. To ensure students are engaged in 
academic activities, schools must consistently enforce rules and discipline, 
preventing students from skipping or being late for class. Teachers should also 
implement reward and punishment systems to motivate students to complete 
assignments and actively participate in class activities. Furthermore, teachers 
should maintain professionalism in teaching to keep students focused, 
motivated, and interested in the lessons. 

CONCLUSIONS 

The current study found that self-regulation in learning and student engagement 
in academic activities played a significant role in mathematics achievement. The 
regression coefficient for each independent variable is positive, indicating that 
self-regulated learning and student engagement in academic activities positively 
impact mathematics achievement. Self-regulated learning contributes more to 
mathematics achievement than student engagement in academic activities. Self-
regulated learning and student engagement in academic activities can predict 
student achievement in classroom learning. Higher levels of self-regulated 
learning are associated with higher levels of mathematics achievement, whereas 
lower levels of regulation in learning are associated with lower levels of 
mathematics achievement. 

Similarly, higher student engagement in academic activities is associated with 
higher mathematics achievement levels. In comparison, lower levels of 
engagement in academic activities are associated with lower levels of 
mathematics achievement. There are two concrete suggestions for schools based 
on these findings. First, schools should prioritize increasing self-regulation in 
student learning, as it positively impacts mathematics achievement. Second, 
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schools should focus on increasing student engagement in academic activities, as 
this also positively affects mathematics achievement. 

This study has limitations as it relied on daily assessments of standardized 
mathematics subjects conducted by classroom mathematics teachers. These daily 
assessments were based on the senior secondary education learning curriculum 
covering various topics. In future studies, researchers could explore topics 
related to the same curriculum materials and actively participate in developing 
mathematical problem instruments. 
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