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Abstract 

Well-educated human resources will enable them to have the necessary competence to 
compete in this modern world since education and achievement remain an important standard 
for knowing their resourceness. This research is based on less number of Mathematics 
achievements of Senior High School Students in Indonesia. At the same time, mathematics is 
important subject in the development of communication and information technology. 
Therefore, this research aims to analyze and investigate Mathematics achievement on Senior 
High School students, which are observed based on Mathematics self-efficacy and peer 
relationship. This research is conducted by employing quantitative approach with regression 
analysis. Subjects used in this research are 143 students of Senior High School in Surakarta, 
who are measured for their Mathematics achievements by using cognitive final marks on 
report of odd semester of academic year 2013/2014. The variables of Mathematics self-
efficacy and peer relationship are measured by using scales. Based on data analysis results, 
the conclusion obtained states that both Mathematics self-efficacy and peer relationship can 
predict Mathematics achievement. 
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Mathematics' Self-Efficacy and Peer Relation As A Predictor Of 
Mathematics Achievement 

1. Introduction 

Mathematics is universal science which serves as the basic of modern technology development. 
Mathematics also has important role in various other science disciplines and able to develop human’s 
mind power. One of Mathematics achievement in Indonesia can be shown based on the results of 
National Examination. In 2012, Senior High School students who did not passed the examination 
reached 7,579 students out of 1,524,704 National Examination participants. Based on that data, many 
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of students have bad marks on Bahasa Indonesia and Mathematics. In 2013 and 2014 there are no 
more change suggesting to improvement because Mathematics is still judged as a difficult subject for 
National Examination [1]. 

There are many factors that encourage students to maximize their academic achievement. [2] revealed 
some factors affecting achievement such as intrinsic and extrinsic factors; the intrinsic factor is self-
efficacy and the extrinsic factor is peer relationship Based on the research conducted [3] concerning 
about peer relationship, this research showed that peer social participation of Senior High School 
students could improve their Mathematics achievement and self-efficacy also made them confident in 
learning and success to finish assignment of Mathematics. The research focus is based on intrinsic 
factor such as self-efficacy and extrinsic factor such as peer relationship. 

Students in school need self-efficacy as believed in their performance to manage their desire to 
success upon their action. When someone has self-efficacy, s/he will have better understanding what 
they need and what they want to do. Therefore, it would have direct impact to create their dream [4].  

The definition [5] of the mathematic self-efficacy is believe of the people about their ability and can 
success in mathematic performance or can succeed in mathematic task from teachers. In the research 
[6] and [7] title is The Impact of Self-efficacy on Mathematics Achievement of Primary School 
Children, that she made a research about Self-efficacy on Mathematics Achievement in Pakistan. The 
results showed that mathematics self-efficacy has significant correlation with mathematics and self-
efficacy have different level in age of the students. 

Peer relationship positively can mean there is interaction which happen positive naturally among two 
or more students. In the school, students create positive relationship such as getting attention from 
peer, sharing and ability to share their belong selves and also good words in communication in order to 
not hurt them. Research [8] about self-efficacy and peer showed that peer and self-assessment in 
mathematics learning can enhance the achievement of the student. Positive peer relationship and 
support would affect in teaching and learning process, which will consequently bring good result of 
academic achievement [9]. In this research, academic achievement would concern on Mathematics 
achievement. 

Students who do positive relationship with their peer (have a lot of friends and in the good grace by 
classmate) have good academic achievement [10, 11]. Students who get rejection from their peer early 
would face difficulties in the future. The students who have good acceptance in their class will have 
good achievement and lower probability move to down class [12].  

Mathematics achievement is knowledge capability or skill that developed by Mathematics field [13]. 
Therefore, achievement as result which gained after someone learned and usually showed by test 
marks or marks which given by Mathematics teacher. Study achievement usually state in the form 
individual marks such as report, STTB or performance indexes [14]. Related with the predictor of 
mathematics achievement in [15] research showed that the variables used as predictor of mathematics 
achievement such as math anxiety, demography (gender, race, and social economy condition).  

Giving marks in the schools in the form of students’ achievement report have marking system selves; 
the marks classified are cognitive, affective and psychomotor marks. Cognitive marks of students can 
be known by doing mathematical problems examination in the school, affective and psychomotor 
marks can be known by observing that conducted by teachers. In this research, subject report marks 
consist of cognitive, affective and psychomotor marks. Therefore, it can be used as learning 
achievement report are cognitive final marks of Mathematics at semester one. Bandura identified self-
efficacy as believe on individual ability for training amount of controlling dimension toward self-
function and phenomenon in their environment. Self-efficacy also refers to individual subjective 
perception on her/his ability to perform in current situation [4].  

Hartup said that relationship is sequence interaction between two people which could happen many 
times and every interaction is limited its duration. However, the previous interaction will affect the 
next interaction and in the future [16]. Peer relationship can be defined as continuous interaction 
among peers. Hypothesis in this research are Mathematics self-efficacy and peer relationship can be 
role as predictor of Mathematics achievement. 
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2. Research Method 

Subjects used in this research are students of XI IPA degree at SMAN 2 Surakarta that have five 
classes with subjects total 143 students. However, in section of subjects who concerned by their ages, 
the chosen subjects are those of 17 to 18 year olds. 

Variables of Mathematics achievement obtain from report book marking documentation of 
Mathematics. in the report book, the teacher would include cognitive, affective and psychomotor 
marks, but final cognitive marks only that aggregate from daily test, assignments, mid and final 
semester marks in one semester 2013/2014 academic year. The variables of Mathematics self-efficacy 
is measured by scale of Mathematics self-efficacy based on theory [4], it uses three dimensions (Level, 
Generality and Strength). The variables of peer relationship is measured by scale of peer relationship 
based on theory constructed by using five aspects [17]; they are Cooperative, Communication and 
Interaction, Emotional understanding and Self regulation, Social problem solving, and Conflict 
resolution. The reliability of Mathematics self-efficacy scale is 0.823 at dimension one, next 0.800 at 
dimension two and 0.768 at dimension three. It means that Mathematics self-efficacy scale is reliable. 
Coefficient estimated result of reliability on peer relationship scale is 0.892. The research design used 
in this research is quantitative approach with multiple regression analysis. It uses three variables and 
there are two variables as predictor (Mathematics self-efficacy and peer relation) and one variable of 
criteria (Mathematics achievement). 

3. Result and Discussion 

Subject who taken their data are 143 students from SMAN 2 Surakarta who students from class XI 
IPA 1 to class XI IPA 5. The subjects are 56 males and 87 females.  

Tab. 1. Subjects Description base on classes 

Class Quantity Percentage (%) 
XI IPA 1 27 18.9 
XI IPA 2 31 21.7 
XI IPA 3 30 20.9 
XI IPA 4 28 19.6 
XI IPA 5 27 18.9 
Total 143 100 

 

The subject characteristics involved are maximum marks, minimum marks, mean, and standard 
deviation in empirical and hypothetical data statistics.  

Tab.2 Description of Empirical and Hypothetical Data of Research Variables  

(n = 143 students) 

Variables 

Hypothetical Data Empirical Data 

Marks 
Mean DS 

Marks 
Mean DS 

Min Max Min Max 
Mathematics  
Self-Efficacy 25 100 62.5 12.5 50 90 69.9 7.34 

Peer relationship 34 136 85 17 81 135 102.1 8.83 
Mathematics 
Achievement 0 100 50 16.6 71 91 78.6 3.2 
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Correlations of linierity testused are used to examine the correlations of linierity between predictor 
variable with criterion variable. The result of linierity test in this research is presented in table 3.  
 
 

Tab. 3 Result of linierity test, relevance for each independent variable  
with mathematic achievement 

Variable 
Independent 

Variable 
Dependent 

Linierity Test Conclusion 
Deviasi F value p value 

Mathematics Self-
efficacy Mathematics 

Achievement 

1,749 1,886 0.000 
(deviation) (p>0.05) 

Peer relations  1,116 1,094 0.327 
(linierity) (p<0.05) 

 
The hypothesis of this study is that mathematics self-efficacy and peer relationships may serve as 
predictor for mathematics achievement. Correlation test between mathematic self-efficacy and 
mathematics achievement is r = 0.272 (p<0.01), and correlation test between peer relations and 
mathematics achievement is r = 0.045 (p>0.01). The results showed that self-efficacy and mathematics 
achievement have significant correlations; and there is no significant correlations between peer 
relations and mathematics achievement. In this research, peer relation cannot predict the mathematics 
achievement.  

Mathematics Self-efficacy as a single variable, which has R2 = 0.074 or effective contributions 7.4%; 
and then mathematics self-efficacy and peer relations if together have R2 = 0.077 or effective 
contributions 7.7%. F test in mathematics self-efficacy as a single variable has F= 11,255 (p<0.01); 
and then mathematics self-efficacy and peer relations if together have F= 5,800 (p<0.01). Based on the 
data, mathematics self-efficacy can predict the mathematics achievement. Combined together, 
mathematics self-efficacy and peer relations can predict the mathematics achievement. Multiple 
regression model in this study is Y= 78,685 + 0.342 X1. Constanta value 78,685coevisien b1 for 
mathematics self-efficacy is 0.342. 

The results of this study indicate that mathematics self-efficacy was positively correlated with 
mathematic achievement. Therefore, these findings support previous research stating that students who 
have high self-efficacy will have higher mathematics achievement. Significant relationships have been 
found in several studies on mathematics achievement with mathematics self-efficacy [20, 21].  

Significant positive correlation between mathematics self-efficacy and academic achievement for 
students of mathematics is important in order to improve performance in mathematics. Students can 
improve the efficacy of himself through various ways, such as when students acquire efficacy 
information about themselves based on their appearance, observation of models (vicarious 
experience), other forms of social persuasion, and physiological factors, the efficacy of these sources 
can be a way to improve the mathematics self-efficacy of students themselves. Students are able to 
assess their ability and then choose an activity that is able to improve the performance with the help of 
social persuasion from those around so that makes it a calm and confident in doing his work. Self-
efficacy affects students in selecting activities [22]. Students with low self-efficacy may avoid lessons 
with many assignments, especially for challenging tasks, while students with high self-efficacy has a 
great desire to do his assignments. With self-efficacy, students will form the behavioral choices he will 
do in order to achieve things that he is convinced will succeed.  

The results of this study were associated with previous studies stating that children who undergo 
positive relationships with their peers (have many friends and liked by classmates) have good 
academic achievement [10, 23, 24]. Children who get rejection from their peers since early still may 
face academic difficulties in subsequent years [24]. Longitudinal study conducted Wentzel and 
Caldwell [24] on the student from level 6 to level 8 shows that peer acceptance can be a strong 
predictor in improving academic achievement. The above results show that in early childhood and 
childhood, good relationships with peers are characterized by the presence of self-acceptance from 
peers, which becomes a very important impact on students’ achievement. Relationships with peers can 
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be a relationship with both positive and negative impacts. In previous studies [25, 26, 27, 28, 29, 30) it 
is mentioned that the primary school and early secondary school is associated either with friends, 
which can contribute to academic achievement. But if it is associated with adolescents as their 
research subjects, the presence of peers do not have positive impact on students' academic 
achievements [28]. 

Basically the kids’ experience of peers changes according to the developmental age. This is because 
the mixture to the growing awareness of intrapersonal (understanding change and more concerned 
about interpersonal), interpersonal (change in frequency or specific forms of behavior), dyadic (quality 
changes of friendship engagement or friendship) and group (change in form cliques and crowds). 
Interactions that occur between peers in childhood will continue to increase during adolescence, teens 
spend 29% of their time to interact with their peers than with parents and other adults [31]. 

In adolescence, rejection occurs on very few friends. Teenagers have a tendency to behave in line with 
their peer group. This is because a teenager will perform a variety of ways in order to be accepted as 
part of the group. High school students have a good relationship with their friends and are more 
interested in friends who are able to focus on academic tasks that can benefit the academic 
achievement of the maximum but peers in adolescence may increase or decrease the adjustment of 
students with schools that have an impact on academic achievement [32].  

Therefore, based on the above description it can be concluded that peer relationships has more impact 
on childhood than in adolescence. Positive and supportive peer relationships can be a predictor for 
future mathematics learning achievement at primary school compared to high school students. Some 
of the above calculation show that this hypothesis is accepted and the value of R = 0.277 Fregresi = 
5.800 (p<0.01). In other words, the factors of mathematics self-efficacy and peer relationships together 
can be a good predictor in improving math achievement. Both variables (self-efficacy in mathematics 
and relationships with peers) together provide an effective contribution to the achievement of learning 
mathematics by 7.7%.  

This study has limitations in terms of math achievement scores, the researchers first wanted to get the 
score of the test results based on the scores obtained by the students in completing the exam in a 
semester. However, due to the remedial system to make the students who take remedial obtain a 
minimum value limits the KKM, the values are not directly based on the scores of students working on 
the exam. Based on the research conducted, mathematics self-efficacy and peer relationships together 
can be a predictor in improving math achievement. Both predictor variables (self-efficacy in 
mathematics and relationships with peers) provide an effective contribution to the achievement of 
learning mathematics by 7.7%. In another analysis peer relations without mathematic self efficacy did 
not have any correlations with math achievement. 

Based on the research conducted and the conclusions obtained, the researcher proposes some 
suggestions. First, the subjects included in this study, which were students of SMA Negeri 2 
Surakarta, are expected to further improve their mathematics learning achievement by improving the 
efficacy of students in the fields of mathematics. Second, various parties associated with practice of 
education, mathematics is an important part of science for one’s life. Therefore, it is expected that it 
will improve learning achievement in the subjects of mathematics. Learning about mathematics should 
be done comprehensively because good mark in mathematics studies influence the students’ 
graduation. Third, to further research; research in the same field can also add other relevant variables, 
picking subjects in different cities or even of different ages and stages of development. Hence, the 
differences found in further research will be additional information to be discussed in development 
era. In addition, the researcher can make their own test not only from the teacher who has to be 
subject, so it can make the mark from the students’ real ability in math.  
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