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Abstract. This study aims to determine the effect of bullying on student learning achievement using PISA 2018 Data. The data obtained from the 2018 Program for International Schools in Indonesia (PISA) are 12089 students in Indonesia. The results showed that bullying had an effect on student achievement, especially on female students. Bullying is an important factor affecting student achievement. Therefore, we suggest that improvements in the school environment and implementing a positive school climate to improve student learning achievement in Indonesia. 
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1   Introduction
Bullying is a public concern from year to year, especially in the field of education in schools [1]. More than 36% of students have been involved in physical fights with other students and nearly 32.4% of students from 144 countries have experienced physical attacks once in the past year [2]. As many as 50.6% of students are reported to have been disturbed by their peers in Africa and China which resulted in the emergence of physical problems (stomach aches and headaches), psychological (depression and anxiety), and low academic achievement of students especially in boys [3]–[6].
Gender differences are reported differently in bullying. Men are reported to have higher levels of physical bullying than women who more often have relational bullying levels [7]. Furthermore, women experience higher levels of electronic bullying when they actively use social networks and video sharing [5]. Therefore, the research to be conducted will examine gender differences. In addition, previous studies were conducted using large scale surveys in several countries included in the OECD (Organization for Economic Co-operation and Development) program.
In Indonesia, the OECD program was first held in 2000 (Pratiwi, 2019), to date the OECD program which is a member of PISA has 78 countries from all over the world that tests 15-year-old students through basic literacy tests namely mathematics, reading, and science by focusing on one subject every three years [8].
According to the OECD PISA is able to show high quality, quantity, and student achievement, and provide fair learning opportunities for all students. This is consistent with [9] who said that curriculum changes in Indonesia are very much in line with PISA which is able to describe the quality of Indonesian education as a whole. However, some studies say that Indonesian students from 2000 to 2019 were only able to answer PISA questions level 1,2, and 3, and few students were able to complete level 4 questions [10], [11]. This is in line with the Curvilinear results presented by PISA 2018, which shows that the reading scores, math scores, and science scores of students have decreased from the 2015 PISA score [8]. The decline in these scores indicates that student achievement in Indonesia has decreased from year to year, and is certainly caused by some contextual factors such as the school environment which is rarely studied as a factor affecting the decline in student achievement in Indonesia.
Student learning achievement is defined as a person's ability caused by stimuli originating from the external environment and cognitive processes carried out by students [12]. Achievement is used as an indicator of one's ability in a particular field, prerequisites for college, career determiners, and work placement of someone in the community [13]. Therefore, in realizing student achievement, students are expected to be able to achieve good learning achievement as evidence of learning success. Mathematics in Late Middle School is an expansion and deepening of mathematical concepts learned in junior high school which is used as a basis for studying the relevance of mathematical concepts applied in real life. However, in reality, not all students are able to achieve good performance because there are many obstacles faced by students [5].
Gauge student achievement is influenced by factors originating from students and factors outside the student itself, where the two factors interact with each other [12]. The factors that come from students such as interests, self-esteem, and intelligence. Whereas factors originating from outside students such as the school environment, family, friends, and teachers at school [1]. Bullying behavior that occurs in the school environment has an impact on student learning at school, social development, and self-image of students so that it will reduce student performance at school [14]. 
Based on the results of a survey conducted in 2018 by the Komisi Perlindungan Anak Indonesia (KPAI), 84% of children in the 12-17 age group were affected by bullying behavior. Ironically, bullying behavior often occurs in the school environment. According to data from KPAI there are 339 cases of violence that have occurred in public and private schools, with a total of 82 deaths [15]. This shows that bullying behavior that occurs in Indonesia is very alarming, especially in the school environment which is very vulnerable to bullying behavior.
Li et al., said that bullying is a kind of aggressive behavior that is not desired by an individual or group of young people, which involves an imbalance of power that is observed or felt to occur repeatedly [5]. O'Connor & Graber states that the sources of bullying behavior include individuals, families, peers, and social communities [16]. Individuals will influence how a student participates in bullying behavior, whether as bullying perpetrators, victims, or observers. students are also part of a family that may consciously or unconsciously impact where a student is in a situation of prolonged bullying. The school climate, teacher behavior, and peer groups further impact the ways in which an individual engages in or responds to bullying behaviors. Furthermore, individuals, families, and schools are all communities that can foster or inhibit bullying. The community is embedded in a larger society, which directly and indirectly instills norms and beliefs about how to see bullying behavior.
Social interactions that occur in daily life between students and the school environment are certainly pleasant and vice versa which cannot be considered in disturbing interactions such as trying to distinguish between malignant and friendly, pleasant, and seductive [17]. Although both of these are very difficult to understand, to some extent depends on the perspective taken both from the side of the perpetrator or the victim.
In general, men are more often involved with bullying than women [18]. Female students are more often involved in indirect bullying compared to men who are more often involved in direct bullying such as fights. Van der Ploeg, Steglich, and Veenstra said that if bullying is too prominent in daily life, students cannot concentrate on school assignments, resulting in low student achievement [19].
Some research on bullying has focused on bullying that occurs in adolescents [20]. Bullying involves several viewers or observers outside the perpetrator and the target. Observers exhibit constructive behavior, such as helping targets and preventing improving situations or even reinforcing intimidation by perpetrators [21]. More specifically, some observers are known as assistants who side with the perpetrators by actively helping through laughing or smiling when bullying occurs. These observers are referred to as reinforcement to strengthen the intimidation committed by the perpetrators to the victims.
Moore et al (2017) say there is a significant relationship between bullying behavior and psychological problems such as student achievement. Students who are victims of physical bullying will affect student achievements, such as low academic achievement, lack of self-confidence, not active during the teaching and learning process, tend to be quiet, and difficult to develop their potential. This is in line with the opinion of Ponzo (2013) who said that students who experience bullying will have lower levels of academic achievement and lower levels of enjoyment while in school [22].
Bullying indicators according to Betts, Houston, and Steer (2015) are summarized in MPVS-R (Multidimensional Peer Victimization Scale-Revised) which contains 20 items and can be classified into five constructions, namely: physical, social, verbal, attacking property, and electronics. MPVS has been used in several countries to measure the characteristics of bullying that occur among adolescents [23].
Based on the above empirical data description, it is known that there are still many cases of bullying that occur in Indonesia, especially in the student environment. This is because students who carry out bullying unconsciously have an impact on students who are intimidated on a prolonged basis. Therefore, it is of concern to researchers to reveal whether bullying has an effect on student achievement in school based on an analysis of PISA 2018.
The results of this study are expected to be able to contribute to assist schools in preparing a good environment and climate for students so as to improve student achievement. This research is important, considering the high number of bullying cases that occur in Indonesia. Although previous studies have discussed bullying and student achievement, there has been no research that discusses whether bullying has an effect on student performance based on analysis on the PISA 2018.

2   Method
This research is quantitative research. The data in this study were taken from PISA 2018 data obtained from the OECD (2018), with a total sample of 5858 (48%) male students, and 6250 (52%) female students aged 14-17 years from 399 selected schools randomly based on the 2018 PISA dataset.
Data collection techniques in this study used to test and non-test instruments. The test instrument was used to measure student achievement, which in this study used the average value of students' mathematics [24], [25]. While non-test instruments are used to measure bullying by using MPVS-R (Multidimensional Peer Victimization Scale-Revised scale) which are classified into five constructions, namely: physical (such as "I got hit or pushed around by other students", social (such as "Other students made fun of me "), verbal (such as" Other students made fun of me ", attacking property (such as" Other students took away or destroyed things that belonged to me "), and electronics (such as" Other students spread nasty rumors about me ") [23]. This scale is also used in previous studies to determine the characteristics of bullying that occur between students in schools. Each item which is answered by students has a score range of 1-4, where 4 shows strongly agree, and 1 shows strongly disagree.
This study uses linear regression analysis to investigate the effect of bullying on student learning achievement in school. The linear regression analysis was performed using Rstudio analysis. This is because Rstudio allows us to analyze many datasets as in this study using PISA 2018.


3   Result and Discussion

Table 1. Linear Regression
	
	Coeff.(s.e)

	Intercept
	442.16(1.96)***

	Female 
	4.5161**

	physical 
	-8.044***

	Social
	3.019**

	Verbal  
	5.7624***

	Attack property
	2.844**

	Elektronic
	0.619*


*)*p<0.05;**p<0.01;***p<0.00

Table 1 explains that bullying influences student achievement. The results showed a significant effect on women (β = 4.5161, α <0.01). Physical bullying has a negative and significant effect (β = -8.04, α <0.01) on student achievement. But social bullying has a positive and significant effect (β = 3,019, α <0.01) on student achievement. Verbal bullying has a positive and significant effect (β = 5.762, α <0.01) on student achievement. bullying attacks property has a positive and significant effect (β = 2,844, α <0.01) on student achievement, and electronic bullying has a positive and significant effect (β = 0.619, α <0.01) on student achievement.
Although the results of the study indicate that physical bullying has a negative and significant effect on student achievement, it may be due to theoretical limitations. Previous research has only focused on developing countries. However, one of the important findings of this research is verbal bullying, bullying attacking property and electronic bullying have a positive and significant effect on student achievement. The results of this study are in line with previous studies that bullying has a positive effect on student achievement [22]. This is because students who are victims of bullying in the form of words such as taunts, insults, curses, assault students belongings, and say through social media tend to ignore and further motivate students to increase their achievement.
Furthermore, the results of the study indicate that physical bullying has a negative effect on student achievement. The results of this study are in line with the results of the study Moore et al (2017) which says that students who are physically and mentally bullied will have social problems such as being quiet, not socializing, having low self-esteem, not confident and tend to have good achievements low [20]. This shows that the more often students get physical and mental bullying the student's performance decreases. 

[bookmark: _GoBack]4  Conclusion

The results showed that bullying affected student achievement. So that schools are expected to be able to improve the security system in schools to reduce the risk of the occurrence of bullying among students at school. This is important because bullying behavior generally occurs between students at school and can affect student achievement.
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