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Abstract: Learning outcomes are one of the important aspects in the learning process because it is 
used as a determining factor for the success of a learning process. The factors that influence student 
learning outcomes are divided into two, namely internal factors (learning interests, talents, motivation, 
self-regulation, etc.) and external factors (school environment, family environment, etc.). Self-
regulation and learning interest were the focus of discussion in this research. This study aims to 
determine the positive and significant influence between independence and interest in learning on 
mathematics learning outcomes for class VIII students of SMP Negeri 24 Muaro Jambi. This type of 
research is associative quantitative research. The results showed that partially independence had a 
positive but not significant effect on mathematics learning outcomes with tcount = 1,323 and 
correlation coefficient 0,202, while interest in learning had a positive and significant effect 
mathematics learning outcomes with tcount = 4,193 and correlation coefficient 0,548. Simultaneously, 
independence and interest in learning have a positive and significant effect on mathematics learning 
outcomes for class VIII students of SMP Negeri 24 Muaro Jambi as shown by the Fcount = 41,196, with 
an effect of 66,8% and 33,2% influenced by other variables. 
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INTRODUCTION 

The learning outcome plays a crucial role in the learning process as it acts as a decisive factor 
in ensuring the successful completion of a course (Motola et al., 2013). It serves as an indicator 
of students' proficiency in the subject matter presented by teachers (Paolini, 2015). Learning 
outcomes are typically quantified using numerical or letter grades and serve as a representation 
of the actual learning experience of students. They provide a well-defined framework for 
evaluating students' acquisition of knowledge, comprehension, and skills in a specific subject. 
Moreover, learning outcomes serve as a fundamental measure of students' grasp of the subject 
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matter. They facilitate assessment, support curriculum development and alignment, empower 
students in their educational journey, facilitate feedback and progress, encourage 
communication and transparency, and contribute to promoting fairness and accessibility in 
education. By prioritizing learning outcomes, education systems can strive for continuous 
improvement and better equip students for success in their academic and professional pursuits. 

A low grade indicates inadequate mastery of the topic by students. Teachers must conduct 
thorough and accurate evaluations of student outcomes with the aim of improving the quality 
of the learning process. The assessment of student results is performed by teachers to identify 
and enhance the learning process (Biggs, 1999). According to Biggs, the factors influencing 
student learning outcomes can be categorized as internal factors (e.g., interest in learning, 
aptitude, motivation, self-regulation) and external factors (e.g., school environment, family 
environment). This study focuses on self-regulation and interest in learning as two factors that 
significantly contribute to students' learning outcomes. Both self-regulation and learning 
interest play crucial roles in determining the level of student achievement. 

Self-regulation is very important for the learning process (Järvelä & Järvenoja, 2011; 
Zimmerman, 2008). Therefore, self-regulated learning has been an important topic in 
educational research in recent years (Schunk, 2005; Underwood & Banyard, 2011). 
Understanding the relationship between self-regulated learning, learning interest, and 
mathematics learning outcomes is important because it allows educators to enhance student 
motivation, personalize learning approaches, identify effective learning strategies, address 
learning difficulties, and inform educational policy and practice. By considering these factors, 
educators can optimize the learning experience and promote better mathematics learning 
outcomes for all students. The results of the study indicate the extent to which students are 
able to manage their own learning can significantly improve their learning outcomes (Cheng, 
2011; Kostons et al., 2012; Zheng & Zhang, 2020). By having self-regulated learning, students 
are able to regulate better learning habits, apply more effective learning strategies (Harris et 
al., 2005), better monitor learning progress (Harris et al., 2005), build a more productive 
environment for learning, seek help more often when needed, evaluate their academic progress 
(Harris et al., 2005), expend better effort and persist, adapt strategies better, and assign more 
effective goals (Cazan, 2013; Schunk, 2005; Zumbrunn, 2011). Another reason is that we live 
in a society where lifelong learning is essential. Lifelong learning takes place in an informal 
learning environment where in an informal learning environment the teacher plays less of a 
role in learning but tends to be more student oriented and means they will require a greater 
level of self-regulation skills. Therefore, it is necessary to conduct research on self-regulated 
learning to improve these skills in students. In order to improve self-regulated learning in 
students, teachers thus should be familiar with the factors that influence a learner’s ability to 
self-regulate and the strategies they can use to identify and promote self-regulated learning in 
their classrooms that can promote improved student learning outcomes. 

In addition to self-regulation, learning interest can also have a pivotal impact on students’ 
academic outcomes (Azmidar et al., 2017).  Interest is conceptualized as an affective state that 
represents students’ subjective experience of learning (Ainley, 2006). Learning interest can be 
defined as a relatively enduring tendency to attend or engage in learning activities (Lin et al., 
2013). When students are genuinely interested in a topic, they are more likely to actively 
participate and engage in learning activities. Learning interest encourages students to pay 
attention directly, facilitate concentration, prevent distractions, strengthen attachment to 
subject matter, and reduce boredom of learning. Interest in learning helps students direct and 
sustain their attention on the task at hand. Learning interest also fosters intrinsic motivation, 
which refers to the internal desire and enjoyment derived from the learning process itself 
rather than external rewards or pressures.  

Learning interest greatly affects the way students learn. A student who wants to get good 
learning outcomes, then he will study seriously by focusing on the lesson. On the other hand, 
students who have no interest in learning may mean students have no achievement goals, or, 
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it may mean they do not see any value in the educational experience open to them. When 
students are described as unaffected, it indicates that the educational experience does not 
trigger positive feelings (Ainley, 2006). Previous studies have often examined self-regulated 
learning and learning interest as separate constructs, neglecting the potential combined effects 
they may have on mathematics learning outcomes. While the relationship between self-
regulated learning, learning interest, and mathematics learning outcomes has been explored to 
some extent, there is a lack of research investigating the underlying mediating mechanisms. 
Previous research has paid limited attention to exploring these potential moderating factors. 
Many studies in this area have adopted cross-sectional designs, limiting our understanding of 
the long-term effects of self-regulated learning and learning interest on mathematics learning 
outcomes. Longitudinal studies that track students' learning progress over an extended period 
can provide insights into the developmental nature of these constructs and their cumulative 
effects on achievement. The majority of previous research has focused on specific age groups 
or student populations, often limiting generalizability to broader contexts. By addressing these 
limitations and gaps in previous research, our study aims to contribute to the existing literature 
by providing a more nuanced and comprehensive understanding of the combined effects of 
self-regulated learning and learning interest on mathematics learning outcomes. It also seeks 
to investigate the mediating and moderating factors involved, utilize longitudinal designs, and 
examine diverse populations, thereby advancing knowledge in this field and informing effective 
instructional practices in mathematics education. 

That way, it is expected that students have a high interest in learning to help students get 
high learning outcomes well. Therefore, researchers feel the need to conduct this research. 
This study aims to: (1) Determine the impact of self-regulated learning on mathematics learning 
outcomes; (2) Investigate the influence of learning interest on mathematics learning outcomes; 
(3) Examine the combined effect of self-regulated learning and learning interest on 
mathematics learning outcomes. 

METHOD 

The type of this research is quantitative research that is explaining phenomena by collecting 
numerical data that are analyzed using mathematically based methods (in particular statistics) 
(Sukamolson, 2007). There are several reasons why researchers may choose quantitative 
research methods for their study: quantitative research aims to obtain objective and 
measurable data, allowing for replication and verification of results, it often involves larger 
sample sizes, which can increase the generalizability of the findings to a broader population, it 
employs statistical techniques to analyze data, enabling researchers to identify patterns, 
relationships, and associations between variables with a high degree of precision, quantitative 
research allows for the quantification of variables, making it possible to measure and compare 
phenomena objectively, it enables researchers to test hypotheses and establish cause-and-
effect relationships, often more efficient and time-effective than qualitative approaches, and 
provides empirical evidence that can inform policy-making, decision-making, and evidence-
based practice. This research was conducted on February 4, 2022 at SMP Negeri 24 Muaro 
Jambi, Jambi Province, Indonesia. This study involved self-regulated learning variables and 
learning interest as independent variables and mathematics learning outcomes as dependent 
variables. All 8th grade students were taken as a population of 50 students. A sample of 44 
students was obtained from the population using simple random sampling technique. Simple 
random sampling is a basic type of sampling, which is often used as a sampling technique itself 
or as a building block for more complex sampling methods (Meng, 2013).   

Research data collection was carried out using questionnaires, tests, and documentation. 
Questionnaires were used to measure students' independence and interest in learning, while 
test question was used to measure mathematics learning outcomes. Questionnaire testing is 
critical for identifying problems for both respondents and interviewers with regard to, e.g. 
question wording and content, order/context effects, and visual design (Brancato et al., 2006).  
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In this study, the questionnaire was designed to assess students' levels of self-regulated 
learning and their interest in learning mathematics. It consisted of items or statements related 
to different aspects of self-regulated learning, such as goal setting, time management, self-
reflection, and self-evaluation. Additionally, the questionnaire has included items to assess 
students' intrinsic motivation, curiosity, and enjoyment related to learning mathematics. Test 
questions for measuring mathematics learning outcomes: to assess students' mathematics 
learning outcomes, a test was used. The test consisted of problem-solving questions. The 
questions were designed to assess students' understanding, application, and problem-solving 
skills in mathematics. Questionnaires and tests before being used in the field are first tested 
for validity and reliability so that the research data obtained can be scientifically accounted for. 

The data that has been obtained are then analyzed using multiple linear regression, multiple 
and partial correlation analysis, hypothesis testing (t test and F test), and coefficient of 
determination, by conducting prerequisite tests (normality test, linearity test, and multi-
collinearity test) first using SPSS 21. Multiple linear regression is a statistical approach used to 
describe the simultaneous associations of self-regulated learning and learning interest variables 
with one continuous outcome, i.e., mathematics learning outcomes. Multiple linear regression 
analysis and multiple correlation analysis slightly overlap but have many differences that the 
two analytical procedures involve different research questions and study designs, different 
inferential approaches, different analysis strategies, and different reported information. 
Multiple correlation attempts to measure the relationship between multiple independent 
variables (in this case, self-regulated learning and learning interest) and a dependent variable 
(mathematics learning outcomes) simultaneously (Fernandez-Macho, 2018). Partial correlation 
analysis can be used as a way to measure the relationship between variables while controlling 
for the influence of other variables (Marrelec et al., 2006). In the context of the study, partial 
correlation analysis can help determine the specific contribution of self-regulated learning and 
learning interest to mathematics learning outcomes while controlling for other factors that 
might influence the relationship. By controlling these variables, researchers can better isolate 
the unique effect of self-regulated learning and learning interest on mathematics learning 
outcomes.  

T tests are usually used in cases where the experimental subjects are divided into two 
independent groups, with one group treated with A and the other group treated with B (Kim, 
2011). In this study, researchers might employ a t-test to examine whether there are significant 
differences in mathematics learning outcomes between individuals with high self-regulated 
learning and individuals with low self-regulated learning. Similarly, they could use a t-test to 
investigate if there are significant differences in mathematics learning outcomes between 
individuals with high learning interest and individuals with low learning interest. F-test is used 
to test for significant differences between the treatment groups (Donaldson, 1968). The power 
of the F-test was investigated for cases of equal and unequal variance wherein the F-test was 
used to test for significant differences between the treatment groups (Donaldson, 1968). The 
coefficient of determination is well-defined in linear regression models, and measures the 
proportion of variation in the dependent variable explained by the predictors included in the 
model (Zhang, 2016). In this study, researchers have employed an F-test to examine whether 
there are significant differences in mathematics learning outcomes among individuals with 
different levels of self-regulated learning and learning interest. For example, they might 
compare mathematics learning outcomes among individuals with high self-regulated learning, 
moderate self-regulated learning, and low self-regulated learning.  

RESULTS AND DISCUSSION 

Results 

1. Self-regulated learning variable (X1) 
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In this variable, the value of variance and standard deviation are 36.875 and 6.073, 
respectively, lower than the mean value of 40.09. This resulted in the spread of the data close 
to the average value (mean) and can be interpreted as homogeneous data. Based on the 
calculation using the mean and standard deviation, it is found that the trend of student’s self-
regulated learning data is as presented in Table 1. 

Table 1. Category of Student’s Self-Regulated Learning 

Interval Frequency Percentage (%) Category 
Score > 46,163 7 15,91% High 

34,017 < Score < 46,163 32 72,73% Medium 
Score < 34,017 5 11,36% Low 

 
The largest percentage of student's self-regulated learning is in the medium category with 

a frequency of 32 and a percentage of 72.73% (Table 1). It can be concluded that the students 
tend to have moderate self-regulated. In addition, data on learning interest are also obtained. 

2. Learning Interest variable (X2) 

The mean value for the variable of learning interest is 43.32. The variance in this variable is 
46,780 which is higher than the mean, so the spread of data on the learning interest variable 
can be interpreted that the data is very spread around the mean. The results of the data analysis 
of learning interest are presented in Table 2. 

Table 2. Categories of Student’s Learning Interest 

Interval Frequency Percentage (%) Category 
Score > 50,16 7 15,91% High 

36,48 < Score < 50,16 32 72,73% Medium 
Score < 36,48 5 11,36% Low 

 
The largest percentage of student interest in learning is in the moderate category with a 

frequency of 32 and a percentage of 72.73% (Table 2). It can be concluded that students also 
tend to have moderate learning interest. Data on students' mathematics learning outcomes 
were obtained from the final grades of the odd semester for the 2021/2022 school year. The 
results of the analysis show that students' learning interest is low, this can be seen from the 
absence of students who reach the minimum completeness criteria (KKM) set by the school. 

3. Prerequisite Test 

The prerequisite test is carried out to find out whether the collected data meets the analysis 
requirements with the planned technique. The analysis prerequisite test includes a normality 
test, a linearity test, and a multi-collinearity test. The three prerequisite tests should be met in 
order for the analytical test to be carried out. 

3.1. Normality Test 

The normality test is a basic assumption of the linear regression models (Islam, 2011). Most 
of the inferential procedures currently being used are based on this assumption (Bartolucci & 
Scaccia, 2005). Normality test is a test carried out to check if our research data comes from a 
population that is normally distributed. The results of the normality tests are presented in Table 
3. 

Table 3. Normality Test Results 

Variable Asymp. Sig. (2-tailed) Condition Conclusion 
X1 0,586 0,586 > α = 0,05 Data is normally distributed 
X2 0,586 0,586 > α = 0,05 Data is normally distributed 
Y 0,188 0,188 > α = 0,05 Data is normally distributed 
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Based on Table 3, the results of normality testing using the Kolmogorov Smirnov One 
Sample test shows that the Asymp value Sig. (2-tailed) for the variables of student's self-
regulated learning (X1), learning interest (X2) and learning outcomes in mathematics (Y) were 
0.586, 0.586, and 0.188. This results in the Asymp value. Sig. (2-tailed) > α = 0.05 on the three 
variables. Thus, the data obtained on the variables of student's self-regulated learning, learning 
interest, and learning outcomes in mathematics are normally distributed. 

3.2. Linearity Test 

The linearity test aims to determine whether two variables have a linear relationship or not 
significantly (Guswara & Purwanto, 2021; Yumhi et al., 2021). This test looks at how the 
variable (X) influences the variable (Y), whether the effect is directly proportional or inversely 
proportional. This test is typically used as a prerequisite in correlation analysis or linear 
regression. The results of the linearity tests are presented in Table 4. 

Table 4. Linearity Test Results 

Variable Sig. Deviation from Linearity Condition Conclusion 
Y*X1 0,101 0,101 > α = 0,05 There is a significant linear relationship 
Y*X2 0,768 0,768 > α = 0,05 There is a significant linear relationship 
 
Based on Table 4 the results of the linearity test using the Test for linearity, it is known that 

the value of Sig. Deviation from Linearity between the self-regulated learning variable (X1) and 
the mathematics learning outcome variable (Y) and between the learning interest variable (X2) 
and the mathematics learning outcome variable (Y) are 0.101 and 0.768. Thus, it can be 
concluded that there is a significant linear relationship between the self-regulated learning 
variables (X1) and mathematics learning outcomes (Y) and the learning interest variables (X2) 
and mathematics learning outcomes (Y). 

3.3. Multi-collinearity Test 

The multi-collinearity test was carried out to find out the presence or absence of 
independent variables that have similarities between the independent variables in the one 
regression model. If there is a correlation, it is stated that regression models have multi-
collinearity problems and vice versa. Multi-collinearity appears when two or more independent 
variables in the regression model are correlated (Divya & Devi, 2014). A little bit of multi-
collinearity will sometimes cause big problems but when it is moderate or high then it will be a 
problem to be solved (Nevin et al., 2017). The results of the multi-collinearity test are presented 
in Table 5. 

Table 5. Multi-collinearity Test Results 

Variable VIF Tolerance Condition Conclusion 

X1 0,344 2,909 
VIF < 10 

Tolerance > 0,01 
There is no multicollinearity 

problem 

X2 0,344 2,909 
VIF < 10 

Tolerance > 0,01 
There is no multicollinearity 

problem 
 
Based on Table 5, the results of the multi-collinearity test show that the value of VIF < 10 

and Tolerance > 0.01 on the two independent variables. So, it can be concluded that between 
the variables of self-regulated learning (X1) and learning interest (X2) there is no multi-
collinearity problem. 

4. Analysis test 

After the prerequisite tests are met, the analysis test is carried out. The analysis test 
carried out in this study includes multiple linear regression analysis, multiple correlation 
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analysis, partial correlation analysis, hypothesis testing, namely t test and F test, and analysis 
of the coefficient of determination. 

 

4.1. Multiple Linear Regression Analysis 

Multiple linear regression is a statistical approach used to describe the simultaneous 
associations of several variables with one continuous outcome. Important steps in using this 
approach include estimation and inference, variable selection in model building, and assessing 
model fit. The special cases of regression with interactions among the variables, polynomial 
regression, regressions with categorical (grouping) variables, and separate slopes models are 
also covered (Eberly, 2007). Multiple Linear Regression Analysis results can be seen in Table 6. 

Table 6. Multiple Linear Regression Analysis 

Dependent Variable Constanta (α) Coefficient X1 (β1) Coefficient X2 (β2) 
Y 4,122 0,207 0,582 

 
It can be seen in Table 6, the constant value, self-regulated learning coefficient (X1), and 

learning interest coefficient (X2) are 4.122; 0.207; 0.582. The multiple linear regression 
equation formed is Y = 4,122 + 0,207X1 + 0,582X2. It shows that if the variables of self-
regulated learning and learning interest are kept constant, the students' mathematics learning 
outcomes are 4.122. If value of self-regulated learning is increased by 1 point while learning 
interest’s value is considered constant, then mathematics learning outcomes’ value will 
increase by 0.207. If learning interest’s value increases by 1 point while value of self-regulated 
learning is constant, learning outcomes will increase by 0.582. Thus, it can be concluded that if 
self-regulated learning and learning interest increase, the learning outcomes of mathematics 
will also increase, and vice versa. 

4.2. Multiple Correlation Analysis 

Multiple correlation attempts to measure the overall statistical relationship that may exist 
on different time scales between a series of observations on a multivariate random variable 
(Fernandez-Macho, 2018). Multiple Correlation Analysis results can be seen in Table 7. 

Table 7. Multiple Correlation Analysis 

Correlation 
Sig. F 

Change 
Correlation 

Coefficient (R) 
Conclusion 

X1 and X2 with 
Y 
 

0,000 0,817 

There is a significant relationship 
between independence (X1) and 

learning interest (X2) with mathematics 
learning outcomes (Y). 

 
The results of multiple correlation analysis found Sig. F Change is 0.000 and the correlation 

coefficient is 0.817 (Table 7). This results in the value of Sig. F Change = 0.000 < = 0.05. Thus, 
self-regulated learning (X1) and learning interest (X2) have a significant relation with 
mathematics learning outcomes (Y). The level of correlation can be seen in Table 8. 

Table 8. Correlation Coefficient Interpretation Guidelines 

Coefficient Interval Correlation Rate 
0,00 ≤ r < 0,20 Very low 
0,20 ≤ r < 0,40 Low 
0,40 ≤ r < 0,60 Medium 
0,60 ≤ r < 0,80 Strong 

0,80 ≤ r ≤ 1,000  Very strong 
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The coefficient value of 0.817 is in the interval 0,80 ≤ r ≤ 1,000 (Table 8) so that the 
correlation between self-regulated learning (X1) and learning interest (X2) with mathematics 
learning outcomes (Y) is very strong. So, it can be concluded that there is a positive and 
significant correlation between self-regulated learning (X1) and learning interest (X2) and 
mathematics learning outcomes (Y) simultaneously. 

4.3. Partial Correlation Analysis 

In addition, a partial correlation test was also carried out to find out the correlation between 
self-regulated learning (X1) and learning interest (X2) and mathematics learning outcomes (Y) 
partially. The results of the partial correlation analysis are presented in Table 9. 

Table 9. Results of The Partial Correlation Analysis 

Correlation Control 
variable 

Sig. (2-
tailed) 

Correlation 
Coefficient (R) Conclusion 

X1 with Y X2 0,193 0,202 There is a correlation between X1 and Y (X2 is 
controlled) 

X2 with Y X1 0,000 0,548 There is a correlation between X2 and Y (X1 is 
controlled) 

 
The value of Sig. (2-tailed) = 0.193 > = 0.05 on the variables of self-regulated learning (X1) 

and mathematics learning outcomes (Y) (Table 9). The correlation coefficient value is known to 
be positive at 0.202 (Table 9) and is in the low category with a correlation coefficient value of 
0.202 (Table 8). The correlation coefficient value is known to be positive at 0.202 (Table 9) and 
is in the low category with a correlation coefficient value of 0.202 (Table 8). It can be concluded 
that there is a positive but not significant correlation between self-regulated learning (X1) and 
mathematics learning outcomes (Y). Based on Table 9 it can also be seen that the value of Sig. 
(2-tailed) = 0.000 < = 0.05 on the variable of learning interest (X2) and mathematics learning 
outcomes (Y) with the control variable being self-regulated learning (X1). The correlation 
coefficient value is 0.548 and is positive. Thus, it means that there is a positive and significant 
relationship between learning interest and learning outcomes in mathematics which are 
controlled by self-regulated learning. The level of relationship between learning interest and 
learning outcomes in mathematics is in the medium category (Table 8). 

4.4. Hypothesis Testing (t test and F test) 

Next, hypothesis testing which includes t-test and F-test is carried out. Partial test (t-test) is 
a test to determine the effect of self-regulated learning and learning interest variables on 
mathematics learning outcomes partially. Simultaneous test (F test) was conducted to 
determine the simultaneous effect of self-regulated learning variables on the dependent 
variable in this study. Hypothesis testing was carried out with the help of the SPSS program 
and the results of the calculations are shown in Table 10. 

Table 10. T-Test 

Variable Sig. tcount Conclusion 

X1 with Y 0,193 1,323 Self-regulated learning (X1) does not affect mathematics learning 
outcomes (Y). 

X2 with Y 0,000 4,193 Learning interest (X2) has an effect on learning outcomes in 
mathematics (Y). 

 
The effect of self-regulated learning (X1) on mathematics learning outcomes (Y) is shown by 

the value of Sig.=0.193 with tcount=1.323 (Table 10) where the value of Sig. > = 0.05 and tcount 
= 1.323 < ttable = 2.020, so it can be concluded that self-regulated learning has no significant 
effect on learning outcomes in mathematics. Based on the results of the calculation of the 
correlation test, it is known that there is a positive but not significant relationship between 
self-regulated learning and mathematics learning outcomes as indicated by the value of Sig. (2-
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tailed) = 0.193 > = 0.05 and the correlation coefficient 0.202 is positive. So, it can be concluded 
that partially self-regulated learning has a positive but not significant effect on mathematics 
learning outcomes for 8 grade’s students of SMP Negeri 24 Muaro Jambi. The results of this 
study are in line with research conducted by Suhendri (2011) which states that self-regulated 
learning has a positive but not significant effect on mathematics learning outcomes. This means 
that if self-regulated learning’s value is increases, the learning outcomes of mathematics also 
increase. In line with this, Suhendri (2011) states that students who have high self-regulated 
learning will have high mathematics learning outcomes as well. 

Another factor that also affects learning outcomes in mathematics is learning interest. Based 
on Table 10, it is known that the effect of learning interest (X2) on mathematics learning 
outcomes (Y) is indicated by the value of Sig. and tcount of 0.000 and 4.193. This means the 
value of Sig. <0.05 and tcount > ttable = 2,020 then learning interest has a significant effect on 
learning outcomes in mathematics. In the calculation of the partial correlation test using SPSS, 
it was found that between learning interest and learning outcomes in mathematics there is a 
positive and significant relationship with the value of Sig. (2-tailed) = 0.000 < = 0.05 and the 
correlation coefficient is 0.548, so it can be concluded that learning interest has a positive 
effect on learning outcomes in mathematics. Thus, it can be concluded that learning interest 
has a positive and significant effect on mathematics learning outcomes for 8 grade students of 
SMP Negeri 24 Muaro Jambi partially. This is in line with Usatnoby et al. (2020) in his research 
which states that the relationship between learning interest and learning outcomes in 
mathematics is positive, so that the higher the learning interest, the higher the learning 
outcomes in mathematics. F test results are presented in Table 11. 

Table 11. F-Test 

Variable Sig. Fcount Conclusion 
X1 and X2 

with Y 0,000 41,196 Self-regulated learning (X1) and learning interest (X2) affect 
mathematics learning outcomes (Y) simultaneously 

 
Based on Table 11, it is known that the value of Sig. and Fcount which shows the effect of 

self-regulated learning (X1) and learning interest (X2) on mathematics learning outcomes (Y) 
simultaneously are 0.000 and 41.196. This means the value of Sig. = 0.000 < = 0.05 and Fcount 
= 41,196 > Ftable = 3,220 then simultaneously self-regulated learning and learning interest have 
a significant effect on learning outcomes in mathematics. The results of the multiple correlation 
test concluded that self-regulated learning and learning interest had a positive and significant 
relationship with mathematics learning outcomes as indicated by a large Sig value. F Change = 
0.000 < = 0.05 and the correlation coefficient of 0.817 is positive. This resulted in simultaneous 
self-regulated learning and learning interest have a positive effect on learning outcomes in 
mathematics. This means that any increase in self-regulated learning’ value and learning 
interest’ value together will be followed by an increase in student learning outcomes in 
mathematics. Agree with this, the results of research conducted by (Edriani & Gumanti, 2021) 
stated that self-regulated learning and learning interest had a good impact on students' 
mathematics learning outcomes. 

4.5. Analysis of the coefficient of determination  

Simultaneously self-regulated learning and learning interest have a positive and significant 
effect on mathematics learning outcomes for 8 grade students of SMP Negeri 24 Muaro Jambi. 
The magnitude of the influence given by the variables of self-regulated learning and learning 
interest can be seen from the coefficient of determination shown in Table 12. 

Table 12. Coefficient of Determination 

Variable R Square Percentage 
X1 and X2 with Y 0,668 66,8% 
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Table 12 shows that the coefficient of determination is 0.668 or 66.8%. Thus, the positive 
and significant influence between self-regulated learning and learning interest on mathematics. 

 

Discussion 

The research findings revealed that self-regulated learning and learning interest significantly 
influence mathematics learning outcomes, accounting for 66.8% of the variance. This indicates 
the importance of these factors in improving students' performance in mathematics. Self-
regulated learning is a key aspect of effective learning (Zimmerman & Schunk, 2013). According 
to Zimmerman's social cognitive theory of self-regulation, individuals who engage in self-
regulated learning actively control and direct their own learning processes. They set goals, plan 
strategies, monitor their progress, and make adjustments accordingly. The positive influence 
of self-regulated learning on mathematics learning outcomes is consistent with Zimmerman's 
theory. When students take responsibility for their learning, they are more likely to engage in 
effective learning strategies and achieve better results. 

Previous research has consistently shown the significant impact of self-regulated learning 
on academic achievement across various domains, including mathematics (Sun et al., 2018). For 
instance, a study by Cleary and Kitsantas (2017) found that students who exhibit higher levels 
of self-regulated learning perform better in mathematics. They demonstrated better problem-
solving skills, persistence, and metacognitive awareness, which are crucial for success in 
mathematics. 

Learning interest refers to an individual's intrinsic motivation and curiosity towards a 
specific subject or topic (Pekrun, 2019). Learning interest is a term used to describe an 
individual's natural inclination or enthusiasm for a particular subject or topic (Keller et al., 2017). 
It reflects their intrinsic motivation to explore, acquire knowledge, and engage with the subject 
matter. When someone has a strong learning interest, they are typically more curious, engaged, 
and willing to invest time and effort into learning and understanding that specific area (Corso 
et al., 2013). When students have a genuine interest in learning mathematics, they are more 
likely to engage in the learning process, explore concepts deeply, and persist in the face of 
challenges. The current study highlights the significant contribution of learning interest to 
mathematics learning outcomes. The results align with the intrinsic motivation theory proposed 
by Taylor et al. (2014), Froiland and Worrell (2016) and English (2016), which emphasizes the 
importance of internal motivation in promoting learning and achievement. When students are 
intrinsically motivated, they engage in learning activities for the inherent satisfaction and 
enjoyment derived from the process itself. This theory suggests that students who have a 
genuine interest in mathematics are more likely to invest effort, seek understanding, and 
ultimately perform better in the subject. Prior research has consistently demonstrated the 
positive relationship between learning interest and academic achievement. A study by 
Murayama et al. (2013) and Wilder (2014) found that students' interest in mathematics 
positively predicted their mathematics achievement. They suggested that interest acts as a 
motivational catalyst, enhancing students' willingness to invest time and effort into learning. 

Although self-regulated learning and learning interest accounted for a significant proportion 
of the variance in mathematics learning outcomes, the study also acknowledged that 33.2% of 
the variance was attributed to other factors not included in the analysis. This study used a 
limited sample size or recruited participants from specific demographics, i.e. only from certain 
age groups and from certain schools. These limited samples may not be representative of the 
wider population, reducing the generalizability of the findings. By acknowledging and 
discussing the limitations of a study, readers are empowered to critically evaluate the study's 
conclusions, question its generalizability, and recognize the opportunities for further research. 
This process contributes to the advancement of knowledge and the continuous improvement 
of scientific inquiry. While the study focuses on self-regulated learning and learning interest, 
acknowledge that there may be other factors that contribute to mathematics learning 
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outcomes. Further research is needed to identify and explore these additional factors that 
contribute to mathematics learning outcomes. Potential areas of investigation could include 
teaching quality, classroom environment, socio-economic background, and parental support. 
Understanding the interplay of these factors with self-regulated learning and learning interest 
can provide a more comprehensive understanding of the determinants of mathematics learning 
outcomes. 

CONCLUSION 

The study highlights the significant impact of self-regulated learning and learning interest 
on mathematics learning outcomes. The results showed that self-regulated learning and 
learning interest partially had a positive effect on mathematics learning outcomes for 8th grade 
students of SMP Negeri 24 Muaro Jambi. Partially self-regulated learning has a positive but 
not significant effect on mathematics learning outcomes. It means that if self-regulated learning 
increases, the learning outcomes of mathematics also increases. Meanwhile, partially learning 
interest has a positive and significant effect on mathematics learning outcomes. It is stated that 
increasing learning interest will also improve learning outcomes in mathematics. On the other 
hand, self-regulated learning and learning interests have a positive and significant effect on 
mathematics learning outcomes simultaneously. The contribution of the influence of self-
regulated learning and learning interest to mathematics learning outcomes is 66.8%, while 
33.2% is affected by other factors not included in this study. However, it is crucial to 
acknowledge the existence of other factors that contribute to mathematics learning outcomes. 
Future research should aim to investigate these factors and their interactions with self-
regulated learning and learning interest to provide a more comprehensive understanding of the 
dynamics at play. 

REFERENCES 

Ainley, M. (2006). Connecting with learning: Motivation, affect and cognition in interest processes. Educational 
Psychology Review, 18(4), 391–405. https://doi.org/10.1007/s10648-006-9033-0 

Azmidar, A., Darhim, D., & Dahlan, J. A. (2017). Enhancing Students’ Interest through Mathematics Learning. Journal 
of Physics: Conference Series, 895(1). https://doi.org/10.1088/1742-6596/895/1/012072 

Bartolucci, F., & Scaccia, L. (2005). The use of mixtures for dealing with non-normal regression errors. Computational 
Statistics and Data Analysis, 48(4), 821–834. https://doi.org/10.1016/j.csda.2004.04.005 

Biggs, J. (1999). What the student does: Teaching for enhanced learning. International Journal of Phytoremediation, 
21(1), 57–75. https://doi.org/10.1080/0729436990180105 

Brancato, G., Macchia, S., Murgia, M., Signore, M., Blanke, K., & Lima, P. (2006). Handbook of Recommended Practices 
for Questionnaire Development and Testing in the European Statistical System. Retrieved from 
https://unstats.un.org/unsd/EconStatKB/KnowledgebaseArticle10364.aspx 

Cazan, A.-M. (2013). Teaching Self Regulated Learning Strategies for Psychology Students. Procedia - Social and 
Behavioral Sciences, 78, 743–747. https://doi.org/10.1016/j.sbspro.2013.04.387 

Cheng, E. C. K. (2011). The role of self-regulated learning in enhancing learning performance. The International 
Journal of Research and Review, 6(1), 1–17. Retrieved from https://tijrr.webs.com/articles 

Cleary, T. J., & Kitsantas, A. (2017). Motivation and self-regulated learning influences on middle school mathematics 
achievement. School Psychology Review, 46(1), 88–107. https://psycnet.apa.org/doi/10.17105/SPR46-1.88-
107 

Corso, M. J., Bundick, M. J., Quaglia, R. J., & Haywood, D. E. (2013). Where student, teacher, and content meet: 
Student engagement in the secondary school classroom. American Secondary Education, 50–61. Retrieved 
from https://www.jstor.org/stable/43694167 

Divya, K. H., & Devi, V. R. (2014). A STUDY ON PREDICTORS OF GDP : EARLY SIGNALS. Procedia Economics and 
Finance, 11(14), 375–382. https://doi.org/10.1016/S2212-5671(14)00205-6 

Donaldson, T. S. (1968). Robustness of the F-Test to Errors of Both Kinds and the Correlation Between the 
Numerator and Denominator of the F-Ratio. Journal of the American Statistical Association, 63(322), 660–676. 
https://doi.org/10.1080/01621459.1968.11009285 

Eberly, L. E. (2007). Multiple linear regression. In Topics in Biostatistics (pp. 165–187). https://doi.org/10.1007/978-
1-59745-530-5_9 

Edriani, D., & Gumanti, D. (2021). Pengaruh Minat dan Kemandirian Belajar terhadap Hasil Belajar Siswa Jurusan 
Akuntansi di SMK Negeri 1 Painan [The Influence of Learning Interest and Independence on Student 

https://issn.brin.go.id/terbit/detail/1359730718
https://issn.brin.go.id/terbit/detail/1489821103
https://doi.org/10.1007/s10648-006-9033-0
https://doi.org/10.1088/1742-6596/895/1/012072
https://doi.org/10.1016/j.csda.2004.04.005
https://doi.org/10.1080/0729436990180105
https://unstats.un.org/unsd/EconStatKB/KnowledgebaseArticle10364.aspx
https://doi.org/10.1016/j.sbspro.2013.04.387
https://tijrr.webs.com/articles
https://psycnet.apa.org/doi/10.17105/SPR46-1.88-107
https://psycnet.apa.org/doi/10.17105/SPR46-1.88-107
https://www.jstor.org/stable/43694167
https://doi.org/10.1016/S2212-5671(14)00205-6
https://doi.org/10.1080/01621459.1968.11009285
https://doi.org/10.1007/978-1-59745-530-5_9
https://doi.org/10.1007/978-1-59745-530-5_9


Union: Jurnal Ilmiah Pendidikan Matematika, 11(2), 2023 - 328 
Tri Astuti Arigiyati, Betty Kusumaningrum, Irma Leny Maysaroh, K. S. Kuncoro, Samsul Pahmi, Bahadır Özsüt 

 

 
 

Copyright © 2023; Author (s); 2339-224X (print) | 2579-3209 (online) 

Learning Outcomes Majoring in Accounting at SMK Negeri 1 Painan]. Edukatif : Jurnal Ilmu Pendidikan, 3(6), 
4506–4517. https://doi.org/10.31004/edukatif.v3i6.1479 

English, L. D. (2016). STEM education K-12: Perspectives on integration. International Journal of STEM Education, 3, 
1–8. https://doi.org/10.1186/s40594-016-0036-1 

Fernandez-Macho, J. (2018). Time-localized wavelet multiple regression and correlation. Physica A: Statistical 
Mechanics and Its Applications, 492, 1226–1238. https://doi.org/10.1016/j.physa.2017.11.050 

Froiland, J. M., & Worrell, F. C. (2016). Intrinsic motivation, learning goals, engagement, and achievement in a diverse 
high school. Psychology in the Schools, 53(3), 321–336. https://psycnet.apa.org/doi/10.1002/pits.21901 

Guswara, A. M., & Purwanto, W. (2021). The Contribution of Google Classroom Application and Motivation to The 
Learning Outcomes of Web Programming. Journal of Education Technology, 4(4), 424–432. 
https://doi.org/10.23887/jet.v4i4.29896 

Harris, K. R., Friedlander, B. D., Saddler, B., Frizzelle, R., & Graham, S. (2005). Self-monitoring of attention versus 
self-monitoring of academic performance: Effects among students with ADHD in the general education 
classroom. Journal of Special Education, 39(3), 145–156. https://doi.org/10.1177/00224669050390030201 

Islam, T. U. (2011). Normality Testing- A New Direction. International Journal of Business and Social Science, 2(3), 
115–118. Retrieved from https://www.researchgate.net/publication/215702241_Normality_Testing-
_A_New_Direction 

Järvelä, S., & Järvenoja, H. (2011). Socially constructed self-regulated learning and motivation regulation in 
collaborative learning groups. Teachers College Record, 113(2), 350–374. 
https://doi.org/10.1177/016146811111300205 

Keller, M. M., Neumann, K., & Fischer, H. E. (2017). The impact of physics teachers’ pedagogical content knowledge 
and motivation on students’ achievement and interest. Journal of Research in Science Teaching, 54(5), 586–
614. https://doi.org/10.1002/tea.21378 

Kim, T. K. (2011). T test as a parametric statistic. International Journal of Business and Social Science, 2(3). 
https://doi.org/10.4097/kjae.2015.68.6.540 

Kostons, D., van Gog, T., & Paas, F. (2012). Training self-assessment and task-selection skills: A cognitive approach 
to improving self-regulated learning. Learning and Instruction, 22(2), 121–132. 
https://doi.org/10.1016/j.learninstruc.2011.08.004 

Lin, H., Hong, Z.-R., & Chen, Y.-C. (2013). Exploring the development of college students’ situational interest in 
learning science. International Journal of Science Education, 35(13), 2152–2173. 
http://dx.doi.org/10.1080/09500693.2013.818261 

Marrelec, G., Krainik, A., Duffau, H., Doyon, J., & Benali, H. (2006). Partial correlation for functional brain interactivity 
investigation in functional MRI. Neuroimage, 32(1), 228–237. 
https://doi.org/10.1016/j.neuroimage.2005.12.057 

Meng, X. (2013). Scalable Simple Random Sampling and Stratified Sampling. International Conference on Machine 
Learning, 28, 531–539. Retrieved from https://proceedings.mlr.press/v28/meng13a.html 

Motola, I., Devine, L. A., Chung, H. S., Sullivan, J. E., & Issenberg, S. B. (2013). Simulation in healthcare education: a 
best evidence practical guide. AMEE Guide No. 82. Medical Teacher, 35(10), e1511–e1530. 
https://doi.org/10.3109/0142159x.2013.818632 

Murayama, K., Pekrun, R., Lichtenfeld, S., & Vom Hofe, R. (2013). Predicting long‐term growth in students’ 
mathematics achievement: The unique contributions of motivation and cognitive strategies. Child 
Development, 84(4), 1475–1490. https://psycnet.apa.org/doi/10.1111/cdev.12036 

Nevin, R., Blecha, L., Vega, J., Murari, A., Nevin, R., & Blecha, L. (2017). Multicollinearity and Regression Analysis 
Multicollinearity and Regression Analysis. Journal of Physics: Conference Series, 012009. 
https://doi.org/10.1088/1742-6596/949/1/012009  

Paolini, A. (2015). Enhancing Teaching Effectiveness and Student Learning Outcomes. Journal of Effective Teaching, 
15(1), 20–33. Retrieved from https://eric.ed.gov/?id=EJ1060429 

Pekrun, R. (2019). The murky distinction between curiosity and interest: State of the art and future prospects. 
Educational Psychology Review, 31(4), 905–914. https://doi.org/10.1007/s10648-019-09512-1 

Schunk, D. H. (2005). Self-regulated learning: The educational legacy of Paul R. Pintrich. Educational Psychologist, 
40(2), 85–94. https://doi.org/10.1207/s15326985ep4002_3 

Suhendri, H. (2011). Pengaruh Kecerdasan Matematis–Logis dan Kemandirian Belajar terhadap Hasil Belajar 
Matematika [The Effect of Mathematical-Logical Intelligence and Independent Learning on Mathematics 
Learning Outcomes]. Formatif: Jurnal Ilmiah Pendidikan MIPA, 1(1), 29–39. 
https://doi.org/10.30998/formatif.v1i1.61 

Sukamolson, S. (2007). Fundamentals of quantitative research. Language Institute Chulalongkorn University, 1(3), 1–
20. 

Sun, Z., Xie, K., & Anderman, L. H. (2018). The role of self-regulated learning in students’ success in flipped 
undergraduate math courses. The Internet and Higher Education, 36, 41–53. 
https://psycnet.apa.org/doi/10.1016/j.iheduc.2017.09.003 

Taylor, G., Jungert, T., Mageau, G. A., Schattke, K., Dedic, H., Rosenfield, S., & Koestner, R. (2014). A self-
determination theory approach to predicting school achievement over time: The unique role of intrinsic 
motivation. Contemporary Educational Psychology, 39(4), 342–358. 
https://psycnet.apa.org/doi/10.1016/j.cedpsych.2014.08.002 

https://issn.brin.go.id/terbit/detail/1359730718
https://issn.brin.go.id/terbit/detail/1489821103
https://doi.org/10.31004/edukatif.v3i6.1479
https://doi.org/10.1186/s40594-016-0036-1
https://doi.org/10.1016/j.physa.2017.11.050
https://psycnet.apa.org/doi/10.1002/pits.21901
https://doi.org/10.23887/jet.v4i4.29896
https://doi.org/10.1177/00224669050390030201
https://www.researchgate.net/publication/215702241_Normality_Testing-_A_New_Direction
https://www.researchgate.net/publication/215702241_Normality_Testing-_A_New_Direction
https://doi.org/10.1177/016146811111300205
https://doi.org/10.1002/tea.21378
https://doi.org/10.4097/kjae.2015.68.6.540
https://doi.org/10.1016/j.learninstruc.2011.08.004
http://dx.doi.org/10.1080/09500693.2013.818261
https://doi.org/10.1016/j.neuroimage.2005.12.057
https://proceedings.mlr.press/v28/meng13a.html
https://doi.org/10.3109/0142159x.2013.818632
https://psycnet.apa.org/doi/10.1111/cdev.12036
https://doi.org/10.1088/1742-6596/949/1/012009
https://eric.ed.gov/?id=EJ1060429
https://doi.org/10.1007/s10648-019-09512-1
https://doi.org/10.1207/s15326985ep4002_3
https://doi.org/10.30998/formatif.v1i1.61
https://psycnet.apa.org/doi/10.1016/j.iheduc.2017.09.003
https://psycnet.apa.org/doi/10.1016/j.cedpsych.2014.08.002


Union: Jurnal Ilmiah Pendidikan Matematika, 11(2), 2023 - 329 
Tri Astuti Arigiyati, Betty Kusumaningrum, Irma Leny Maysaroh, K. S. Kuncoro, Samsul Pahmi, Bahadır Özsüt 

 

 
 

Copyright © 2023; Author (s); 2339-224X (print) | 2579-3209 (online) 

Underwood, J., & Banyard, P. (2011). Self-Regulated Learning in Technology Enhanced Learning Environments in 
Europe. In Self-Regulated Learning in Technology Enhanced Learning Environments. 
https://doi.org/10.1007/978-94-6091-654-0_10 

Usatnoby, M. C., Amsikan, S., & Mamoh, O. (2020). Pengaruh Minat Belajar dan Motivasi Belajar Terhadap Hasil 
Belajar Matematika Siswa di kelas VIII SMP Negeri Nunufafi Tahun Ajaran 2019/2020 [The Effect of Interest 
in Learning and Learning Motivation on Students' Mathematics Learning Outcomes in Class VIII of Nunufafi 
Public Middle School for the 2019/2020 Academic Year]. MATH-EDU: Jurnal Ilmu Pendidikan Matematika, 
5(2), 59–63. https://doi.org/10.32938/jipm.5.2.2020.59-63 

Wilder, S. (2014). Effects of parental involvement on academic achievement: a meta-synthesis. Educational Review, 
66(3), 377–397. https://doi.org/10.1080/00131911.2013.780009 

Yumhi, Y., Martoyo, D., Tunnufus, Z., & Timotius, E. (2021). Determinant Factors of the Performance of Higher 
Institutions in Indonesia. The Journal of Asian Finance, Economics, and Business, 8(2), 667–673. 
https://doi.org/10.13106/jafeb.2021.vol8.no2.0667 

Zhang, D. (2016). A Coefficient of Determination for Generalized Linear Models. 1–19. 
http://dx.doi.org/10.1080/00031305.2016.1256839 

Zheng, B., & Zhang, Y. (2020). Self-regulated learning: The effect on medical student learning outcomes in a flipped 
classroom environment. BMC Medical Education, 20(1), 1–7. https://doi.org/10.1186/s12909-020-02023-6 

Zimmerman, B. J. (2008). Investigating self-regulation and motivation: Historical background, methodological 
developments, and future prospects. American Educational Research Journal, 45(1), 166–183. 
https://doi.org/10.3102/0002831207312909 

Zimmerman, B. J., & Schunk, D. H. (2013). Reflections on theories of self-regulated learning and academic 
achievement. In Self-regulated learning and academic achievement (pp. 282–301). Routledge. 

Zumbrunn, S. (2011). Encourage self regulated learning in the classroom. Journal Virginia Commonwealth University, 
278–299. Retrieved from http://scholarscompass.vcu.edu/merc_pubs/18  

 

https://issn.brin.go.id/terbit/detail/1359730718
https://issn.brin.go.id/terbit/detail/1489821103
https://doi.org/10.1007/978-94-6091-654-0_10
https://doi.org/10.32938/jipm.5.2.2020.59-63
https://doi.org/10.1080/00131911.2013.780009
https://doi.org/10.13106/jafeb.2021.vol8.no2.0667
http://dx.doi.org/10.1080/00031305.2016.1256839
https://doi.org/10.1186/s12909-020-02023-6
https://doi.org/10.3102/0002831207312909
http://scholarscompass.vcu.edu/merc_pubs/18

