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INTRODUCTION 

The problem of mathematics anxiety (MA) has attracted the attention of researchers and 
has become the main focus of research in psychology and education (Auliya, 2016). Students who 
experience MA are anxious, nervous, restless, and tense when faced with mathematical questions. 
This MA is usually seen when students are faced with problem-solving and reasoning (Kesici et 
al., 2011). The researchers argue that students' MA is caused by the practice of learning mathe-
matics by teachers who emphasize rote "products" (not processes to build knowledge) (Ramirez, 
Hooper, et al., 2018). Further, Ramirez, Hooper, et al. (2018) reveal the rote practice of learning 
mathematics based on the MA experienced by the teacher. In this case, a high MA teacher causes 
a lack of self-confidence, fear of failure, teaching styles, ineffective learning practices, and non-
engagement of students. In addition, a high MA affects the inhibition of students' working 
memory (Ramirez et al., 2016; Vukovic et al., 2013). This high MA of students results in low 
math performance and students' math behavior, especially in problem-solving (Núñez-Peña et al., 
2013; Radišić et al., 2015). 

Evaluation of MA in the learning and teaching process requires more attention. This is 
because MA can hinder student learning processes and reduce student learning outcomes. The 
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The study aims to analyze the effect of mathematics self-regulated learning (MSRL) 
assisted by metacognitive support (MS) by reviewing sex differences (SD) in mathema-
tics anxiety (MA). The reason is that MA causes students to have difficulty in learning, 
so good strategies and approaches are needed. In several studies, there is a relevant 
relationship between MA, SRL, and MS. This research is quantitative research using 
Spearman Rho analysis and ordinal regression analysis, with the research population 
being 3rd-grade students of primary schools in Sidoarjo, East Java. The instruments 
used in data collection were questionnaires and tests declared valid and reliable. The 
validity and reliability of the instrument were obtained through content validity assess-
ment and item analysis testing. The results showed a relationship between SRL and MS 
to MA. There was a positive effect of MS-assisted MSRL in terms of SD on MA. Fur-
thermore, the average student had a positive MS and a high MSRL. The highest MA 
students are at the moderate level, with a percentage of 79%, and are dominant in the 
affective aspect. However, when viewed from the SD, the MA showed that female stu-
dents were more anxious than male students. Thus, the MS-assisted SRL has a good 
influence when viewed from SD to MA. The recommendation from this research is so 
that MS and SRL strategies can be implemented optimally. Teachers must prepare and 
explore the implementation of using the strategies and approach more deeply. 
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higher the number of MA students, the lower the learning outcomes (Mayudana, 2020). This can 
be seen from the behavior of students who avoid mathematics, difficulty learning mathematics, 
and a lack of understanding of concepts (Hembree & College, 2015). 

Learning that has the potential to reduce MA is oriented toward problem-solving, reason-
ing, and deep understanding (Jiang et al., 2021). Metacognitive learning encourages students to 
understand, reason, solve problems, and grow student awareness (Peña-ayala, 2015). Students 
also have high performance (Balashov et al., 2021) to support students' metacognitive awareness. 
This study utilized metacognitive support (MS), which consists of metacognitive strategy and me-
tacognitive questioning.  

Several studies by experts indicate the relevance of the relationship between MSRL and MS 
in learning mathematics. Tzohar-rozen (2014) mentioned that SRL intervention in mathematics 
learning (or MSRL) resulted in improvements in students' metacognitive and motivational-
emotional aspects of self-regulation in arithmetic. Kaphesi (2017) found that SRL was confirmed 
as a predictor of MA students in secondary schools in addition to student motivation factors. 
Roick and Ringeisen (2018) found SRL helps students to grow students' awareness in integrating 
the use of metacognitive, cognitive strategies in college. In the perspective of SRL as a students' 
ability, Özcan (2016) find the relationship between metacognitive experience and students' math-
ematical problem-solving skills. 

Experts have provided definitions and components of MSRL, MS, and MA. In this study, 
researchers used the term MSRL as an SRL strategy in learning mathematics. Thus, the under-
lying definition of MSRL is built on SRL. Adam et al. (2017) described SRL as a learning strategy 
that is oriented toward setting goals and preparing plans before students start learning. Roick and 
Ringeisen (2018) defined SRL as a learning strategy that emphasizes the independence of stu-
dents' learning in managing, controlling, and monitoring their learning progress independently. 
Losenno et al. (2020) explained that SRL has four learning stages: task definition, planning, enact-
ment of learning strategies, and evaluation.  

Concerning MS, Kramarski et al. (2010) defined MS as a strategy to support students' meta-
cognitive awareness. Specifically, metacognition is a person's knowledge about the learning proc-
ess and how to learn on his own (Carruthers, 2014). The metacognitive aspects consist of plan-
ning, monitoring, and evaluation (Erdmann et al., 2019). Furthermore, Kramarski et al. (2010) 
said that MS consists of metacognitive strategy and metacognitive questioning. Metacognitive 
strategies are related to efforts to train students in planning, monitoring themselves, and evalu-
ating their learning (Malley et al., 1985). Meanwhile, metacognitive questions are related to elabo-
rating and assessing the depth of students' conceptual understanding in order to solve problems 
(Schellings et al., 2013).  

Concerning MA, Gabriel and Buckley (2020) defined MA as a barrier for students in learn-
ing mathematics and as an obstacle to the development of students' metacognitive processes, 
while Hlalele (2012) defined MA as a feeling of tension, mental disorganization, and helplessness 
when someone faces mathematics. Furthermore, Baloğlu and Balgalmiş (2010) explained that MA 
consists of three aspects: cognitive, affective, and psychomotor. The cognitive aspect is indicated 
by the form of empty thoughts and negative self-talk to avoid mathematics. The affective of MA 
is an aspect that is characterized by distrust of abilities. This aspect is indicated by symptoms of 
lack of confidence, fear of looking stupid, and loss of identity. Meanwhile, psychomotor reactions 
are indicated by symptoms of sweating, nausea, and a fast heart rate (Whyte & Anthony, 2012).  

Another study found that sex differences (SD) also have a relationship with MA experi-
enced by students (Geary et al., 2019). Females are more anxious than males when engaging in 
math. This has an impact on low math performance and high math avoidance (Delage et al., 
2022). In addition, the perception of mathematics makes a person have different assumptions 
about mathematics, so this is the reason for mathematical anxiety in terms of SD (Zirk-sadowski 
et al., 2014).  
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Previous expert studies indicated that MSRL could decrease students' MA with the support 
of MS. Kramarski et al. (2010) confirmed that MS-assisted MSRL resulted in the decline of MA 
primary students. Gabriel and Buckley (2020) showed that SRL skills in mathematics learning 
allow the deterioration of students' MA. Kahreh et al. (2018) practice using the SRL strategy af-
fects the decline in MA for high school students with dependent cognitive style. Tashtoush et al. 
(2020) have confirmed that the SRL strategy effectively reduces the MA levels of male and female 
students in mathematics courses at the college level.  

However, those studies have not been efforts to evaluate achievements in integrating 
MSRL and MS in learning by reviewing SD so that they can be optimal in reducing MA still need 
further evaluation for primary students. This is because SD is the main contributor in distinguish-
ing MA experienced by students in learning mathematics (Sokolowski et al., 2019). Gender differ-
ences also affect students' psychology in learning mathematics, apart from international cognitive 
and non-cognitive factors affecting mathematics and science (Parker et al., 2018). In addition, the 
results of studies on MA by reviewing SD still show differences. The study by Wang et al. (2020) 
found a longitudinal negative reciprocal relationship between MA in male students but not in fe-
male students. Vukovic et al. (2013) showed that the MA level of students had no significant dif-
ference based on SD background. 

Thus, this study aims to analyze the effect of MSRL supported by MS by reviewing SD in 
MA for primary students. This study has several benefits. First, this study is important to fill the 
gap left by previous researchers, namely that studies on MSRL to reduce MA has been proven, 
but there are no studies that focus on reviewing SD involving primary students. Second, this 
study can clarify the position of SD against MA students. This is because previous studies still 
show differences in students' MA when reviewing SD. Thirdly, it is anticipated that the results of 
this study will provide the first empirical evidence that SD differences among MA primary 
students can be reduced. Overall, MSRL's advantages are essential to the success of primary 
students' mathematical achievements and motivational beliefs (Mutawah et al., 2017; Yıldızlı & 
Saban, 2016). 

METHOD 

This study design used quantitative research carried out for three months from October-
December 2021. Study participants were third-grade primary school students in a sub-district in 
Sidoarjo, East Java. The research sample comprised 92 primary students in third grade with SD, 
51 male and 41 female students. The study samples were selected by purposive sampling with the 
criteria of third-grade primary school students experiencing high MA based on Baloğlu and 
Balgalmiş (2010) criteria, which determined 3.00<MA<4.00. The results of the preliminary study 
showed that the sample had a score of 3.4 for males and 3.6 for females. 

Collecting data using questionnaires and test instruments. The questionnaire was used to 
measure the variables MSRL and MA, while the test was used to measure MS. The MSRL ques-
tionnaire consists of ten question items adapted from (Purdie et al.., 1996), while the MA ques-
tionnaire consists of 16 question items adapted from (Richardson & Suinn., 1972). The adapta-
tion carried out in MSRL and MA is to change the questionnaire previously in English, into 
Indonesian. Meanwhile, the MS test consists of 13 questions adapted from the metacognitive 
instrument by Hutauruk (2016) and Kramarski et al. (2010). The adaptation carried out was using 
ten items of planning, monitoring, and evaluation questions on Hutauruk, then adding three 
items of metacognitive questions by Kramarski et al. on Hutauruk's evaluation items. Kramarski 
et al. (2010) mention that metacognitive questions are needed in MS-oriented learning to reduce 
MA and stimulate students' learning enthusiasm. Explanation of indicators, aspects, and items 
used in MSRL, MA, and MS instruments in Table 1. 

Before using the three instruments, the validity and reliability were checked for 30 third-
grade primary school students in one of the sub-districts in Sidoarjo who had the same character-
istics as the sample. Checking the validity of MSRL, MA, and MS using content validity through 
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expert judgment conducted by two primary school teacher education lecturers. The content valid-
ity value is calculated using the Aiken's V Index formula and criteria (Aiken, 1985). Then the val-
idity test is continued with item analysis using the product moment correlation formula with valid 
criteria by Rovinelli and Hambleton (1977). At the same time, checking the reliability of MSRL, 
MA, and MS using internal consistency using Cronbach's Alpha coefficient formula with criteria 
by Junior (1979). The results of testing the validity and reliability, along with the criteria, are in 
Table 2. 

Table 1. Instruments and Indicators of MSRL, MS, and MA Variables 

Variables Aspects Indicators Items 

MSRL 
 

Metacognition Recognizing own thoughts 1, 2 

Identifying and using information sources 6, 7, 8 

Planning effectively 3, 4 

Responding sensitively to feedback 9 

Motivation Evaluating actions 10 

Behavior Feeling unable to concentrate  5 

MS 
 
 

Planning Understanding the problem 1, 2, 3, 5 

Connecting the two problems 6 

Monitoring Developing strategies 7, 8 

Evaluating Reflecting 4, 9, 10 

Metacognitive questions 11, 12, 13 

MA 
 

Cognitive Having confusion in finding strategies  13 

Being tense, anxious, worried, and restless 1, 7, 8, 10, 14, 16 

Affective 
 

Showing a lack of confidence and fear 2, 3, 6 

Feeling unhappy and uncomfortable 4, 9, 5 

Feeling unable to answer the question 10, 15 

Psychomotor Avoiding and not wanting to take lessons 11, 12 

Table 2. Validity and Reliability Test Results on Instruments 

Instruments Validity Interval Criteria Reliability Interval Criteria 

MSRL 0.73 > MSRL > 1.00 V > 0.73 0.921 > MSRL > 0.934 α > 0.6 

0.662 > MSRL > 0.863 rxy > 0.361  

MS 0.73 > MSRL > 1.00 V > 0.73 0.534 > MS > 0.667 α > 0.6 

0.395 > MS > 0.887 rxy > 0.361  

MA 0.73 > MSRL > 1.00 V > 0.73 0.915 > MA > 0.927 α > 0.6 

0.422 > MA > 0.846 rxy > 0.361  

 

Figure 1. Relationship between variables 

The MSRL and MA variables use an ordinal measurement scale with a semantic differential 
scale type in the form of a 1-4 Likert scale with 1 = never, 2 = sometimes, 3 = often, 4 = always. 
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The MSRL Likert scale 1-4 has 1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree. 
Using a 0-100 scale to measure MS gives respondents freedom to answer questions. 

The statistical analysis used is the Spearman analysis technique and ordinal regression. This 
research is an experimental study where students are subjected to a treatment to determine the 
effect of treatment on research subjects. The relationship between variables in this study is shown 
in Figure 1. The relationship between the implementation of MS and MSRL by reviewing SD to 
reduce MA in Figure 1 is the basic idea and mapping of research variables to determine the effect 
of MSRL and MS on students' MA when viewed from SD. 

FINDINGS AND DISCUSSION 

This study used Spearman Rho analysis and ordinal regression analysis. Spearman Rho 
analysis was used because it was used to analyze the non-parametric relationship regarding the 
closeness and direction of the relationship between the variables MSRL, MS, and MA. Another 
reason for using Spearman Rho analysis is that the test data involved more than 30 participants 
with abnormal test data on the variables MSRL=0.000, MS=0.000, and MA=0.024. Meanwhile, 
ordinal regression analysis was used because it is used to analyze the non-parametric effect be-
tween the variables MSRL and MS towards MA when viewed from SD.  

SPSS version 24 for a window performs Spearman Rho and ordinal regression. Spearman 
Rho uses a 0-1 correlation category. Closer to 1 means a stronger correlation. A negative correla-
tion means that if one variable increases, the others decrease. A positive correlation indicates a 
unidirectional relationship; if one variable increases, so do the others. If the significance value is 
0.05, the relationship is significant, and vice versa. Ordinal regression analysis uses independent 
variables with multicollinearity. If the data is not multicollinear, the model fit test can determine if 
it is good. At this stage, the researchers used Pearson deviance chi-square to determine if the 
model was appropriate for calculating ordinal regression coefficients. 

Table 3. Correlations Spearman 

 MSRL MS MA 

 

MSRL Correlation Coefficient 1.000 .091* -.513** 

Sig. (2-tailed) . .390 .000 

N 92 92 92 

MS Correlation Coefficient .091* 1.000 .273 

Sig. (2-tailed) .390 . .009 

N 92 92 92 

MA Correlation Coefficient -.513** .273 1.000 

Sig. (2-tailed) .000 .009 . 

N 92 92 92 

*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 

 
From Table 3, it can be seen that the MSRL variable has a correlation coefficient of -0.513 

to MA. This indicates that there is a relationship between MSRL and MA. A negative value in the 
correlation indicates an opposite relationship between the two. If MSRL has a high value, then 
MA has a low value and vice versa. Furthermore, the value of sig is known between these two 
variables is 0.000. As the basis for decision-making on the Spearman rank correlation, which is 
sig < 0.05, it can be concluded that there is a significant relationship between MSRL and MA 
(Gabriel & Buckley, 2020). MS and MA have a correlation coefficient of 0.273 and a sig. of 0.009. 
This indicates that MS and MA have a correlation coefficient relationship between variables. In 
addition, there is a significant relationship between the two. On the other hand, the relationship 
between MSRL and MS has a low correlation coefficient of 0.091 with a positive value. It indi-
cates that the two variables have a unidirectional relationship. If MSRL has a high value, MS also 
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has a high value. However, both have a sig value of 0.390, which indicates that the variable is less 
significant. 

Based on the champion criteria in the Spearman correlation analysis, the number -0.513 in 
the correlation coefficient of MSRL and MA indicates that the two variables have a significant 
relationship. In this case, the higher the MSRL means the lower MA. This significant relationship 
between MSRL and MA supports research by Kesici et al. (2011) that students with high MSRL 
showed low anxiety.  

The finding of a significant association between MS and MA in this study is in line with re-
search by Hoorfar and Taleb (2015), who suggested a correlation between MA and metacogni-
tive. If the MA of students is reduced, they can use their metacognitive abilities even better. The 
findings of another study explain that a decrease in MS causes the emergence of MA during on-
line learning during a pandemic (Oktawirawan, 2020). As a result, they feel anxious and afraid if 
they cannot answer the question correctly (Suryaman et al., 2022, p.2). 

Regarding the findings of this study regarding the insignificant relationship between MSRL 
and MS has a positive relationship. Raković et al. (2022, p.3) found that SRL correlates with stu-
dents' metacognitive and positively impacts students' learning processes. Besides, MSRL, which 
focuses on the use of cognitive and metacognitive strategies, is proven to be able to prevent low 
achievement and improve the performance of all students (Stoeger et al., 2015). In addition, the 
results of the ordinal regression analysis with the model fit test are presented in Table 4 to deter-
mine whether MSRL and MS correlate directly with MA.  

Table 4. Model Fitting Information & Goodness-of-Fit 

Model 
Model Fitting Criteria Likelihood Ratio Tests 

-2 Log-Likelihood Chi-Square df Sig. 

Intercept Only 528.022    
Final 491.251 36.771 2 .000 

Pearson - 1696.973 1823 .983 
Deviance - 468.024 1823 1.000 

 
The regression model with MSRL and MA variables performs better than the regression 

model without these two variables, as shown in Table 4 by the value of sig 5%. It is known that 
the value of -2 Log-Likelihood decreases from the intercept value of 528.022 to the final value of 
491.251, with a Chi-Square value of 36.771 and a significance level of 0.000. It means that the 
regression model with the presence of the independent variable can provide better accuracy 
results so that a model with independent variables is better than a model without independent 
variables. It has a Pearson value of 1696.973 with a significance of 0.983 (> 0.05) and a Deviance 
of 468.024 with a significance of 1.000 (> 0.05). This means that the model is based on empirical 
data or is feasible to use. Calculating the estimated parameters of the ordinal regression model re-
veals that the negative MSRL variable has a sig of 5%, indicating that this variable is appropriate 
for use with the ordinal regression model. 

Thus, the likelihood that a student with a positive MSRL will have a high score and an MA 
is lower than that of a student with a negative MSRL. In addition, a statistical analysis of the co-
efficient of determination is provided in Table 5 for the purpose of determining the MSRL and 
MS variables' contribution to MA. 

Table 5. Pseudo R-Square 

Cox and Snell .329 

Nagelkerke .330 
McFadden .066 

 
Table 5 shows that the MSRL and MS variables can have a 33.0% effect on students' MA. 

Consequently, the remaining 67.0% is explained by factors not discussed in this study. Other fac-
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tors that can improve students' MSRL include the role of parents, either through giving examples, 
encouragement, rewarding, facilitating, implementing effective strategies for reprimanding stu-
dents, and other processes so as to improve their academic performance (Martinez-pons et al., 
1988). Therefore, it is plausible that factors not observed in this study influenced the 67% change 
in MSRL variables among students. Then, to determine the level of MSRL, MA, and MS stu-
dents, the scores for each questionnaire and test were categorized according to the collected data. 

Table 6. Distribution of MS, MSRL, and MA Student Levels 

Variables Intervals Level Percentage (%) 

MS 1.00 < MS < 5.00 Negative 21% 
5.00 < MS < 10.00 Positive 79% 

MSRL 3.00 < MSRL < 4.00 High 88% 
2.00 < MSRL < 3.00 Moderate 12% 
1.00 < MSRL < 2.00 Low 0% 

MA 1.00 < MA < 2.00 Low 20% 
2.00 < MA < 3.00 Moderate 71% 
3.00 < MA < 4.00 High 19% 

 
The analysis results from Table 6 found that most respondents had positive MS, 79% with 

an interval of 5.00-10.00, where students showed positive metacognitive awareness. Besides, this 
study on the interval 1.00-5.00 showed that 21% of students had negative MS. This is also in line 
with the results of the MSRL variable analysis, which is 88% with intervals 3.00-4.00 of students 
in the high category. Respondents with moderate MSRL were only 12% on the interval 2.00-3.00, 
and there were no students with a low MSRL in this study. On the other hand, this study found 
that 20% on the interval 1.00-2.00 of students had a low MA level, whereas, 71% were in the 
moderate category at intervals of 2.00-3.00 with a moderate MA level which is the highest per-
centage. The MA with the high category is on the 3.00-4.00 interval, there are 19% of students. 

A positive MS indicates a controlled student belief. In this case, students can positively 
manage their concerns about mathematics and are encouraged to solve math problems. On the 
other hand, negative MS indicates uncontrollable beliefs. Students experience excessive anxiety 
about mathematics, so students experience failure in solving mathematical problems (Spada et al., 
2008). In this study, MS showed positive metacognitive awareness of students who were good at 
understanding problems, building connections of new knowledge with previous knowledge, de-
veloping problem-solving strategies, and reflecting on the whole problem-solving process. In ad-
dition, students also have high learning motivation due to their concern if they get bad grades. 
Meanwhile, negative MS shows the ability of students to understand the problem. However, stu-
dents cannot develop problem-solving strategies, reflect on problem-solving, and connect new 
knowledge with previous knowledge. 

The study findings that resulted in MSRL were generally in the high category, slightly mod-
erate, and no students with a low MSRL. It shows a good influence of the MSRL strategy applied 
to students, in line with Peña-ayala (2015) who found that the students’ MSRL was adequate. 
This study also revealed that MA students are generally in the moderate category, meaning that 
the presence of MS and MSRL is very influential on student anxiety. It is in line with Kramarski 
et al. (2010) who state that using MS more often during learning will reduce anxiety, regardless of 
high and low-achieving students. Thus, the use of MS indirectly affects the MSRL and MS experi-
enced by students. Furthermore, to determine the level of student anxiety when viewed from SD, 
it is necessary to calculate each students' average score, especially male and female. 

Table 7 presents the results of linear regression and ANOVA analysis of MA for men and 
women. The significance value of the female MA is 0.848 (>0.05) with an R Square of 0.007, 
while the significance of the male MA is 0.006 (<0.05) with an R square of 0.233. This showed 
that MS and MSRL were not significant for female MA with an effect of 7%, but significant for 
male MA with an effect of 23%. This finding was similar to Núñez-Peña et al. (2016), who found 
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a significant relationship on male anxiety but no significant relationship on female anxiety. Taylor 
and Fraser (2013) explained that male MA was higher than female MA because men were more 
anxious about the mathematics learning process than the mathematical evaluation product. In 
contrast to the findings by Keshavarzi and Ahmadi (2013), the study found a score of 0.90, and 
there was no significant relationship between male and female anxiety. The female MA was not 
significant, and the MA was male-female. However, the descriptive statistics of this study showed 
that the MA for women is 34.46 higher than the MA for men, which is 33.84. The difference be-
tween the inferential and descriptive statistical results may be due to the unequal proportion of 
the number of participants. This finding is supported by Devine et al. (2012) MA level of female 
students is higher than that of male students. Research conducted by Indiyani also supports this 
statement that the anxiety of female students is higher, with an average of 70.1 compared to the 
average of male students of 67.9 (Sembiring & Wardani, 2021). 

Table 7. MA term of SD 

 MA-Female MA-Male 

N (Valid) 41 51 
Mean 34.46 33.84 
Std. Error of Mean 1.036 1.089 
Median 34.00 34.00 
Std. Deviation 6.634 7.775 
Sig. 0.848 0.006 
R Squrae 0.007 0.233 

Table 8. Aspects of MA in Terms of SD 

 MA Female MA Male 

 Cognitive Affective Psychomotor Cognitive Affective Psychomotor 

Mean 11.10 14.85 8.54 11.67 14.22 7.57 
Std. Deviation 3.955 4.624 2.925 3.958 5.170 3.354 
Sig. 0.133 0.002 0.568 0.948 0.124 0.767 
R Square 0.101 0.278 0.029 0.002 0.083 0.011 

 
Table 8 shows the results of the analysis of three aspects of MA (cognitive, affective, and 

psychomotor) in terms of SD. The highest average of the MA female and MA male aspects was 
the affective aspect with values of 14.85 and 14.22. These results are similar to those of Jamieson 
et al. (2021), who found the highest MA level of students predicted the affective aspect, namely 
in the form of stress, which caused low test scores. Slightly different from the study by Ramirez, 
Shaw, et al. (2018), students' MA is caused by the disruption of students' cognitive processes. 

MA female in cognitive (sig.=0.133) and psychomotor (sig.=0.568) inferentially showed no 
significant relationship. It was because of the sig value. >0.05. Meanwhile, the MA female on the 
affective aspect had a significant relationship with the sig value. 0.002. Meanwhile, in MA male, 
no significant relationship was found in the three aspects of MA. This is in line with the findings 
of Nofrialdi et al. (2018) that there is no significant difference between MA Male in all cognitive, 
affective, and psychomotor aspects. Meanwhile, the cognitive and psychomotor aspects of MA 
females are also insignificant. Grothérus et al. (2019) describe the affective aspect related to the 
mathematics learning performance of female students. This was indicated by the more controlled 
female affective, even though the MA female increases. These findings differed from Utami and 
Fuadiah (2018), who found that MA females and MA males had a significant relationship in all 
cognitive, affective, and psychomotor aspects. 

  It was also found that MS and MSRL affected MA females and MA males. MS and MSRL 
strongly influence the affective aspects of MA females and males, 27% and 8.3%, respectively. 
Similar to these findings, Grothérus et al. (2019) SRL in mathematics encourages the positive 
affective achievement of students (male and female) to learn mathematics. However, Festus et al. 
(2018) found that MA factors in cognitive, affective, and psychomotor did not affect male and fe-
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male students' academic achievement but had a significant relationship with students' academic 
achievement. 

The previous analysis's basis for decision-making states that MSRL and MS have a uni-
directional relationship. This shows that the MSRL and MS are in the same direction, or if the 
student's MS is high, then the student's MSRL is also high and vice versa. One of Tian et al. 
(2018) findings shows a positive relationship between metacognition in mathematics learning 
within the SRL (MSRL) framework and student learning outcomes. A similar study by Raković et 
al. (2022, p.3) also found a positive correlation between SRL and metacognition. In contrast to 
the study's results, Delima and Cahyawati (2021) found a negative correlation between MSRL and 
students' learning awareness (as part of MS). This is caused by the reduced intensity of meetings 
between teachers and students. 

Regarding the involvement of MA in learning, several related studies confirm that MS can 
reduce MA. Ariapooran and Mansour (2021) found that mathematics learning strategies involving 
metacognition affect the decline in MA. Similar findings by Özcan and Gümüş (2019) found that 
metacognitive experiences during learning had a direct effect on students' problem-solving per-
formance. In this case, the success of students' problem-solving performance is influenced by the 
low MA. Morsanyi et al. (2019) stated that monitoring students' metacognition during problem-
solving also affected decreasing MA. 

CONCLUSION 

The results of this study can be concluded that MSRL and MS positively affect MA. The 
variable MSRL with MA has a significant relationship and strongly correlates with a negative val-
ue. The MS variable with MA has a significant relationship and there is a low correlation with a 
positive value. The MSRL and MS have a strong and positive relationship, but these two variables 
do not have a significant relationship. Based on correlation coefficients between variables, it can 
be seen that all variables have a strong correlation coefficient except MS and MA. In addition, the 
significance value between variables was also considered significant except for the MSRL and MS 
variables. 

If the MS and MSRL variables are viewed from SD to MA, it can be seen that SD has a sig-
nificant relationship. In addition, there is also an average difference where the average anxiety of 
female students is higher than male students. This research has answered the gap left by previous 
researchers, namely MS and MSRL proven to be able to help reduce MA. It is proven that the 
variables MSRL and MS positively influence MA and its aspects, especially on the affective as-
pect. Hence, it can be concluded that there is a positive effect of MSRL and MS when viewed 
from SD to MA. 
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