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Abstract. Teacher takes an important role during the teaching and learning activities. The aim of this study is examining the relations among teacher roles and school types on student’s mathematics literacy ability. Mathematics literacy was the major domain of PISA 2012. Using a multilevel model on the PISA 2012 data with a sample size of 3,601 from 208 schools, teacher roles and school type effect on students’ mathematics literacy are being observed. The teacher roles in this study will be seen from two perspectives, which are: teacher supports and the cognitive activation given by the teacher during teaching and learning activities. This study examined the relationship between selected student-level (level 1) and school-level (level 2) variable that affected mathematical literacy ability. As results, teacher supports had a significant effect to all student’s mathematics literacy processes (employ, formulate, and interpret) with  . The cognitive activation given by the teacher also became the significant predictors for formulate and interpret processes () but not for employ process (In contrast, the school type predictor was not significant for all mathematics literacy processes. Compared to the other models, the random intercept model that used all predictors from level 1 and level 2 and assumed all the predictors were fixed, has the lowest AIC and BIC so it can be said that this model came out as the best model and can be used for further data analysis. 
INTRODUCTION
PISA is a triennial standardized international assessment measuring 15-years-old students’ mathematics, reading, and science literacy, organized by the Organization for Economic Cooperation and Development [1]. PISA is one of the examples of a Large-Scale Assessment (LSA). LSA is an assessment involving a large number of participants and may be a sub-national assessment in a densely populated country but is more likely to be a national, regional or international assessment. Data from the LSA provides information about the extent to which students of a certain age or class in an education system learn the expected competencies. In addition, the data from the LSA can be used to assess differences in attainment levels by sub-group such as region and the factors that correlate with different attainment levels. Thus, the general aim of participation in LSA is to obtain information about the education system's outcomes and related factors, which, in turn, can assist policy makers and other stakeholders in the education system in making policy and resource decisions for improvement [2]. 

As mentioned on the previous paragraph, we can also get additional information related to educational system from the PISA data. This study will focus on the influence of teacher factors at the student and the school type on students' mathematical literacy abilities. PISA defines mathematical literacy as an individual's capacity to formulate, employ, and interpret mathematics in various contexts. The word formulate refers to an individual's ability to recognize and identify opportunities to use mathematics and to use multiple mathematical representations in solving contextual problems. The formulate ability includes the ability to present problems in the form of tables or graphs and the ability to create mathematical models from given contextual problems. The word employ in the definition of mathematical literacy refers to individuals who can apply concepts, facts, procedures, and mathematical reasoning to solve problems formulated mathematically to obtain mathematical conclusions. The word interpret focuses on an individual's ability to reflect on a mathematical solution, result, or conclusion and interpret it in the context of a real-life problem. This can be interpreted as an activity to re-translate the mathematical solution obtained into the context of a given problem and determine whether the results make sense or not [1]. For details, fig. 1 below shows an example of the formulate-employ-interpret process in solving contextual problems.
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FIGURE 1. The process of formulate-employ-interpret when solving mathematics problem. [1]

The discussion in this article will focus on the roles of the teachers during the teaching and learning mathematics activities and its effect on students' mathematical literacy skills. The teacher's roles in this study are about teacher support and the cognitive activation activities given by teachers in the classroom. The success of students in learning in the classroom is influenced by the learning environment which includes teacher support. The results show that when teachers provide emotional and academic support for students, such as providing direction and guidance, clarifying learning objectives, and supporting student safety and well-being during learning, students will increase student engagement in learning which will be linear with student achievement in class [3]. There are many factors affected student achievement, such as student ability, family socioeconomic status, teacher, curriculum, and the school climate.[4] From those factors, teachers have an important role for improving student academic performance. Teacher activities in the classroom affect the students' learning opportunities. For example, teacher sets different learning objectives, different time allocation on each topic, the different type of questions and assignments that given to the students, the types of discussion that teacher make during classroom activities, all of them will affect students learning styles and their topic mastery, so all of them will affect the students’ learning outcomes [5]. Teacher support can be defined as student’s thought that their teachers are taking care of them, giving them respect, understanding them, and willing to help them during the lesson. When students aware that their teachers are supportive, it will make students enjoy and gain high interest in their classroom activities [6]. Supportive teachers also will improve students’ self-efficacy, students’ expectation to be successful in the classroom, and students’ motivation [5]. There are some previous studies related to teacher support and its relation to students’ achievement. Some studies show the positive effects of teacher support to students’ mathematics achievement or students’ mathematics literacy ability [5][7][3]. This study will focus on examining teacher support effect on students’ mathematics literacy ability especially in Indonesia by using PISA 2012 data, because research about teacher’s role on mathematics achievement or mathematics literacy ability in Indonesia are still limited. 

In addition, classroom support in the form of activities to maintain a positive climate and support students emotionally, support in the form of providing instructional content that stimulates deep thinking and conceptual understanding during learning will have a more effective impact on student success in the classroom. Support in the form of asking questions or activities that can stimulate students' thinking is known as cognitive activation [8]. Based on the constructivism learning theory, the learning activities of students in the classroom are part of knowledge construction. Students can understanding new concepts and connect the new concepts with their previous knowledge when they received cognitive activation given by the teacher during teaching and learning activities such as doing challenging tasks [9]. Some teacher cognitive activation activities that have high correlation with students’ mathematics achievement are: encourage students to solve problem both individually or by group discussion, encourage students to set a high expectation in learning mathematics, encourage students to do mathematics task with their full effort and make the task as good as they can, helping students to construct an understanding concepts and mathematics processes, encourage to make connections between new content and prior knowledge, helping students to develop their ability to think mathematically, and reflect on their learning processes [4] 11]. The prior research related to cognitive activation showed the positive relation between cognitive activation and students’ mathematic achievement or mathematics literacy ability [10][11][7]. As mentioned on the previous paragraph, research related the teacher effects on mathematics achievement in Indonesia are limited. So, this study will try to analyze the effects of teachers’ role on students’ mathematics literacy ability. It will focus on two teacher’s roles from student perspective, which are: teacher support and cognitive activation. 

The school level predictor being discussed in this study is the school type. The school type in this study means public school and private school. The different types of school indicate the different type of resources also the different type of teaching practices due to the difference of school goals and philosophy. These differences will affect students’ academic performance. Some studies found that mathematics achievement of students from private school were higher than students from publics school. But, some studies showed the opposite results [12]. On this study, will examine the school type predictor, whether it will have positive or negative effect on students’ mathematics literacy ability just like the previous finding or it will have different result.

The aim of this study is examining the relations of teacher roles and school type on students’ mathematics literacy ability. The teachers role will focus on teacher supports and the cognitive activation given by the teacher during the teaching and learning activities. The study focused on the following research questions:
Does students’ mathematics literacy ability for each aspect vary between students within the school?
Do the teacher roles, teacher support and cognitive activation, affect students' mathematical literacy ability in the aspects of: employ, formulate, and interpret?
Do the school types affect students' mathematical literacy ability in the aspects of: employ, formulate, and interpret?

METHOD 
Data Collections
This study used Indonesia data from PISA 2012. PISA is a triennial standardized international assessment measuring 15-years-old students’ mathematics, reading, and science literacy, organized by the Organization for Economic Cooperation and Development [1]. For each cycle of the test will be focus on a specific domain, and PISA 2012 focused on mathematics domain. PISA 2012 focus on students’ mathematics literacy also investigated student and school background such as instructional activities. PISA questionaries for students and schools are scientifically designed based on meticulous theoretical background concepts, making them reliable. PISA 2012 data is the newest data available on OECD website that focused on mathematics domain. The next PISA survey that focused on mathematics literacy is PISA 2021, and until this study is conducted the assessment processes are still on going. The Indonesian PISA 2012 data set includes all observations of 5,622 students from 209 schools. 
The dependent variable in this study is students’ mathematics literacy ability in PISA 2012. Five plausible values (PVs) for each student’s mathematics literacy ability aspects (employ, formulate, and interpret) were computed in PISA 2012 to describe the multiple estimation of student performance in mathematics literacy. All five PVs are included in the current analysis.

The PISA 2012 is structured data with level-1 of hierarchy is the student and the level-2 is the school. Student-level independent variables include teacher supports and cognitive activation. The teacher supports are accessed by responses toward four questions on students’ questionnaire, which are: (1) lets us know we have to work hard, (2) provides extra help when needed, (3) helps students with learning, and (4) gives opportunity to express opinions. Responses were coded as 1: Strongly agree, 2: Agree, 3: Disagree, 4: Strongly disagree. As all the questions are positive questions related to teacher supports, the responses code must be reserved before the data analysis is done. As a result, 1 indicates the lowest teacher support and 4 indicates the highest teacher support. The cognitive activations are accessed by responses toward nine questions on student’s questionnaire. The questions are related teacher activities in the classroom that can encourage students to maximize their cognitive potential such as: “teacher encourages to reflect problems”, “gives problems that require to think” and many more. The responses for cognitive activation questions were coded the same as teacher supports code, so the responses code must be reserved before the data analysis is done. As a result, 1 indicates the lowest cognitive activation and 4 indicates the highest cognitive activation.

The school-level independent variable in this study is the school type. After deleting all the missing values and excluding the school that only has 1 sample student from the study, a total of 3,601 from 208 schools participated. Among 3,601 students, the 1,457 students are from 96 private schools and 2,144 students are from 112 public schools. All the variables included in this study is shown in the table 1.
Data Analysis 
PISA data is a nested structured data, a two-level linear model was applied in this study [13]. The information about the sample characteristics were collected from the descriptive statistics calculation. While, the parameters of the multilevel model were estimated using the restricted maximum likelihood (REML) method through the use of lme() function from nlme package [14] in R statistical software version 1.4.1717. Three models were used in this study. The details about each model are explained below.

Model 0: The Null Model
The null model is a model without predictors. Null model or model 0 including only the intercept was used to assess the degree of unexplained variance in mathematics literacy ability between students within schools. This model can be expressed as equation (1).
					(1)
 = responses (employ, formulate, and interpret) 
 mathematics literacy variance of the students between schools

From the null model, the value of Interclass Correlation Coefficient (ICC) also can be calculated. The ICC is a measure of proportion of variation in the outcome variable that occurs between groups versus the total variation present. The ICC formula is shown in the equation (2).
						(2)
On the equation (2 ),  represented the mathematics literacy variance of the students within schools

The needs of multilevel modelling can be observed from the value of ICC and the Design Effect. If the ICC is greater than zero and the DE is greater than 2, it means that multilevel modelling analysis is needed. [15]. The formula of DE can be seen in the equation (3). 
				(3)
TABLE 1. List of Variables Included in this Study
	Independent Variables 

	1.
	Level 1: Student Level 
	

	
	1.1 Teacher support 
	

	
	       ST83Q01
	Lets Us Know We Have to Work Hard

	
	       ST83Q02
	Provides Extra Help When Needed

	
	       ST83Q03
	Helps Students with Learning

	
	       ST83Q04
	Gives Opportunity to Express Opinions

	
	
	

	
	1.2 Cognitive Activation 
	

	
	      ST80Q01
	Teacher Encourages to Reflect Problems

	
	      ST80Q04
	Gives Problems that Require to Think

	
	      ST80Q05
	Asks to Use Own Procedures

	
	      ST80Q06
	Presents Problems with No Obvious Solutions

	
	      ST80Q07
	Presents Problems in Different Contexts

	
	      ST80Q08
	Helps Learn from Mistakes

	
	      ST80Q09
	Asks for Explanations

	
	      ST80Q10
	Apply What We Learned

	
	      ST80Q11
	Problems with Multiple Solutions

	
	
	

	2.
	School Type
	

	
	   School Type [ SC01Q01]*
	The type of the schools [*Public = 0, Private = 1]

	
	
	

	Dependent Variables 

	1
	Employ
	

	
	   PV1MAPE
	Plausible Value 1 – Employ 

	
	   PV2MAPE 
	Plausible Value 2 – Employ 

	
	   PV3MAPE
	Plausible Value 3 – Employ 

	
	   PV4MAPE 
	Plausible Value 4 – Employ 

	
	   PV5MAPE
	Plausible Value 5 – Employ 

	2 
	Formulate
	

	
	   PV1MAPF
	Plausible Value 1 – Formulate 

	
	   PV2MAPF 
	Plausible Value 2 – Formulate

	
	   PV3MAPF
	Plausible Value 3 – Formulate

	
	   PV4MAPF 
	Plausible Value 4 – Formulate

	
	   PV5MAPF
	Plausible Value 5 – Formulate 

	3
	Interpret
	

	
	   PV1MAPI
	Plausible Value 1 – Interpret 

	
	   PV2MAPI 
	Plausible Value 2 – Interpret

	
	   PV3MAPI
	Plausible Value 3 – Interpret

	
	   PV4MAPI 
	Plausible Value 4 – Interpret

	
	   PV5MAPI 
	Plausible Value 5 – Interpret



Model 1:  
Model 1 is the random intercept model. In a random intercept model, it is assumed that the average mathematics literacy ability varied across the schools. In a random intercept model, the slope is fixed. Because the slope is fixed, it is assumed that the associations between the explanatory variables and mathematics literacy ability remained the same across the schools.[10]. Model 1 is obtained by adding two level-1 predictors and one level-2 predictor to the null model. The complete form of model 2 is shown in equation (4). 

				(4)

 = responses (employ, formulate, and interpret) 
Model 2: 
Model 2 is the random slope model. In a random slope model, the slope for each line that represented each group is different. It means that this model allows the explanatory variable to have a different effect for each group. [16] Based on this explanation, in this study, it can be said that the relationship between the explanatory variables and the mathematics literacy ability to be different for each group. Model 2 is using the same predictors as model 1. In Model 1, the level-2 predictor was assumed as a fixed effect, while model 2 allows the impact of school type on mathematics literacy ability to vary from one school to another. Model 2 is shown in the equation (5).

				(5)

 = responses (employ, formulate, and interpret)	

RESULTS AND DISCUSSION
Descriptive Statistics  
The descriptive statistics of all plausible values included in this study is shown on table 2.  Table 3 shows the mean of each plausible value from all students who participated in PISA 2012. These values were taken from Alagumalai study that used mathematics literacy data from all from 65 jurisdictions, including 34 OECD member countries, participated in the 2012cycle of PISA [17]. So, the mathematics literacy plausible values mean from Alagumalai can be used as the representative of PISA 2012 mathematics literacy plausible values mean. 

TABLE 2. Descriptive Statistics of Plausible Values of Indonesia Students’ Mathematics Literacy Ability
	Variable name
	N
	Mean
	SD
	Maximum
	Minimum

	PV1MAPE
	3602
	371.63
	72.84
	115.45
	659.92

	PV2MAPE 
	3602
	372.04
	72.8
	150.65
	643.57

	PV3MAPE
	3602
	372.16
	71.88
	138.04
	659.92

	PV4MAPE 
	3602
	372.17
	72.18
	141.62
	667.71

	PV5MAPE
	3602
	372.23
	71.68
	136.48
	643.57

	PV1MAPF
	3602
	372.75
	83.81
	93.56
	738.83

	PV2MAPF 
	3602
	373.47
	83.83
	94.42
	661.48

	PV3MAPF
	3602
	373.06
	83.03
	107.73
	685.63

	PV4MAPF 
	3602
	373.5
	83.23
	87.87
	710.79

	PV5MAPF
	3602
	373.22
	83.35
	58.58
	675.74

	PV1MAPI
	3602
	379.23
	69.47
	128.14
	634.3

	PV2MAPI 
	3602
	380.54
	68.81
	163.9
	637.49

	PV3MAPI
	3602
	379.8
	68.21
	174.88
	614.12

	PV4MAPI 
	3602
	379.63
	68.23
	129.93
	638.27

	PV5MAPI
	3602
	380.76
	68.46
	130.48
	647.46



From table 2 and table 3 it can be seen a big contrast between Indonesian students’ performance on mathematics literacy ability and mathematics literacy ability of all students who participated in PISA 2012. The mean off all mathematics literacy plausible values of Indonesian students is about 370 while the mean of all mathematics literacy plausible values PISA is about 500. More than 90% of Indonesian students’ plausible values for each mathematics literacy aspects are below the PISA 2012 plausible values mean. It indicates that Indonesia students has very low performance on mathematics literacy ability. 





TABLE 3. Plausible Values Mean of Mathematics Literacy Ability PISA 2012 [17] and the Percentage of Indonesia Students Who Scored greater than PISA 2012 Mathematics Literacy Ability Mean
	Variable name
	N
	Mean
	Percentage of Indonesia students who scored greater than PISA 2012 mathematics literacy mean

	PV1MAPE
	﻿46,518
	﻿508.38
	3.91% 

	PV2MAPE 
	﻿46,518
	508.34
	3.94%

	PV3MAPE
	﻿46,518
	508.25
	3.94%

	PV4MAPE 
	﻿46,518
	508.43
	3.94%

	PV5MAPE
	﻿46,518
	508.28
	3.94%

	PV1MAPF
	﻿46,518
	507.46
	 5.80%

	PV2MAPF 
	﻿46,518
	507.53
	 6.19%

	PV3MAPF
	﻿46,518
	507.24
	 6.14%

	PV4MAPF 
	﻿46,518
	507.64
	 5.80%

	PV5MAPF
	﻿46,518
	507.44
	 6.16%

	PV1MAPI
	﻿46,518
	510.51
	 3.53%

	PV2MAPI 
	﻿46,518
	510.5
	 3.69%

	PV3MAPI
	﻿46,518
	510.5
	 3.22%

	PV4MAPI 
	﻿46,518
	510.67
	 3.64%

	PV5MAPI
	﻿46,518
	510.62
	 3.66%



The Null Model, ICC, and Design Effects  
After calculated the descriptive statistics, the next step was making the null model. From the null model results, the ICC and the design effect (DE) values can be calculated. These values are needed to identify whether the multilevel analysis is needed or not. The variance of mathematics literacy across the schools , variance of mathematics literacy within school  the value of ICC and the DE for each of mathematics literacy aspects are shown in the table 4 below. The ICC and DE were calculated by using equation 2 and equation 3 respectively. 

TABLE 4. The Value of ICC and DE for Each Mathematics Literacy Aspects
	No
	Mathematics literacy aspects 
	
	
	ICC
	Design effect 

	1.
	Employ
	2,461.02
	2,066.38
	0.54
	10.42

	2.
	Formulate
	3,039.65
	2,816.09
	0.52
	6.41

	3.
	Interpret
	2,367.34
	1,716.30
	0.58
	5.93



From the table 4, students mathematics literacy ability for each aspect varies in the same school. It proven by the non-zero value of  for each aspect. The mathematics literacy also varies across the schools, proven by the non-zero 
. The ICC of each aspect is greater that 0.5 and the design effect is also greater than two, it indicates that multilevel modelling analysis is needed. 
The Multilevel Model  
Research question number 2 can be answered by making model 1. The results of model 1 for each aspect are shown on the table 5, table 6, and table 7. It can be seen on those tables, on both model 1 and model 2, teacher support is a significant predictor for employ, formulate, and interpret with non-zero   and . These findings are in line with some previous studies related to teacher supports [5][6][7]. From those studies, teacher support gives indirect effect to mathematics achievement or mathematics literacy by improving students’ motivation, interest, and self-efficacy during the classroom activities. The high motivation, self-efficacy, and interest will improve students’ achievement. 



TABLE 5. Model Summaries of All Multilevel Models in This Study. Null Model, Model 1: Level-1 and Level-2 Predictors Fixed, Model 2 ﻿with Fixed Level-1 and 2 Predictors and Random Level-2 Predictor for the Aspect of Employ. 
	Parameter
	Null Model
	Model 1 
level-1 & level-2: fixed
	Model 2
Level-1 & level-2: fixed
Level -2 random

	Fixed effects 
	
	
	

	Intercept 
	369.11 (3.55) 
	325.85 (8.24) ***
	325.89  (8.42)***

	Teacher support 
	-
	2.81 (0.48)***
	2.81  (0.48)***

	Cognitive activation 
	-
	0.29 (0.18)
	0.29  (0.18)

	School type 
	-
	-3.82 (7.04)
	-3.78 (6.95)

	Random effects 
	
	
	1554.40

	Residual ( 
	2,066.60 (50.172)
	2,043.35 (49.622)
	2,043.34

	Intercept 
	2,467.32 (257.096)
	2,407.55 (251.672)
	2,752.11

	﻿Information criteria 
	
	
	

	AIC
	38,330.80
	38,286.00
	38,287.68

	﻿BIC
	38,349.36
	38,323.12
	38,337.18


﻿Parameter estimate and standard errors listed in parentheses.
*** ; **  ; * 

TABLE 6. Model Summaries of All Multilevel Models in This Study. Null Model, Model 1: Level-1 and Level-2 Predictors Fixed, Model 2 ﻿with Fixed Level-1 and 2 Predictors and Random Level-2 Predictor for the Aspect of Formulate. 
	Parameter
	Null Model
	Model 1 
level-1 & level-2: fixed
	Model 2
Level-1 & level-2: fixed
Level -2 random

	Fixed effects 
	
	
	

	Intercept 
	370.75 (3.95) 
	309.74(9.43 )***
	 309.77  (9.49)***

	Intercept 
	-
	2.67 (0.56)***
	 2.67 (0.56)***

	Teacher support 
	-
	 1.19 (0.21)***
	 1.19 (0.21)***

	Cognitive activation 
	-
	-10.04 (7.80)
	 -10.05  (7.77)

	Random effects 
	
	 
	2031.49

	Residual ( 
	2,816.09 (68.375)
	2,760.86 (67.046)
	2,760.88

	Intercept 
	3,039.65 (319.37)
	2,942.22 (309.357)
	3,073.99

	﻿Information criteria 
	
	
	

	AIC
	39,426.12
	39,349.10
	39,352.88

	﻿BIC
	39,444.68
	39,386.23
	39,402.38


Parameter estimate and standard errors listed in parentheses.
*** ; **  ; * 

The second predictor is cognitive activation. The cognitive activation is significant in both model 1 and model 2 only for the aspects formulate and interpret with non-zero values of  and . These results are parallel to some previous studies that found the cognitive activation give positive effect to students’ mathematics achievement or students’ mathematics literacy ability [18][7] [10].  The cognitive activation is not significant for employ process in both model, model 1 ( and ) model 2 ( and ). The employ scale indicate how well students can perform computations and apply the concepts and facts they know to solve a problem they already formulated mathematically in the formulate process. Although the employ process is the application of mathematics knowledge, the formulate process can have higher difficulties [17]. As mentioned in the introduction part, that cognitive activation is teacher activities that providing instructional content that stimulates deep thinking and conceptual understanding. Because the formulate process has higher difficulty than employ process, it more likely the cognitive activation will have direct impact to formulate process rather than employ process. Moreover, the future study is needed to find the factors that caused non-significant effect of cognitive activation on employ process.  


TABLE 7. Model Summaries of All Multilevel Models in This Study. Null Model, Model 1: Level-1 and Level-2 Predictors Fixed, Model 2 ﻿with Fixed Level-1 and 2 Predictors and Random Level-2 Predictor for the Aspect of Interpret. 
	Parameter
	Null Model
	Model 1 
level-1 & level-2: fixed
	Model 2
Level-1 & level-2: fixed
Level -2 random

	Fixed effects 
	
	
	

	Intercept 
	377.25 (3.46) 
	335.06 (7.68)***
	335.08 (7.82)

	Teacher support 
	-
	2.23  (0.44)***
	 2.23 (0.44)

	Cognitive activation 
	-
	0.65 (0.17)***
	0.65  (0.17)

	School type
	-
	-8.56 (6.85)
	-8.54  (6.79)

	Random effects 
	
	 
	1336.70

	Residual ( 
	1,716.41 (41.67)
	1,691.41 (41.075)
	1,691.42

	Intercept 
	2,371.32 (245.25)
	2,298.76 (238.522)
	2,541.11

	﻿Information criteria 
	
	
	

	AIC
	37,690.97
	37,633.87
	37,636.61

	﻿BIC
	37,709.54
	37,671.00
	37,686.11


Parameter estimate and standard errors listed in parentheses.
*** ; **  ; * 

Different school types tend to have different school facilities and teaching-learning activities policies that can caused possibility of different effect on student’s mathematics literacy ability. But in this study, the school type school type predictor did not have significant effect towards students’ mathematics literacy ability. The different performance on mathematics achievement in each type of school showed by a research study conducted in Canada. Based on this research, students from private school have higher academic performance than students from public schools [20]. In Indonesia, the passing grade of each subject in every school is obtained by using three aspects, which are: the student intake, complexity of the subject, and schools supporting system. Because the students’ intake and schools supporting system are different for every school, the subject passing grade will vary across the school and it will also affect the students’ academic performance [19]. But these differences did not make school type as a significant predictor in this study. In this study, a total of 3,602 students were included. Among those number 1,457 students are from 96 private schools and 2,144 students are from 112 public schools. It means that the number of students from public schools almost 1.5 times of the number of students from private schools. Furthermore, the future research about the effect of school type on students’ mathematics literacy ability needs to be conducted. 
﻿The Akaike information criterion (AIC) and Bayesian information criterion (BIC) were used to select the best model. The lower value indicated a better model. Comparing all the models used in this study, model 2 is the best model because it has lowest AIC and BIC compared to the others model for every mathematics literacy process (employ, formulate, and interpret). 
The findings from this study can be the source of the current government to make educational policies especially policies related to teacher instructional practices in the classroom. For mathematics teacher, it will give some courage to improve their teaching activities and to maintain the good things that they already did. 
CONCLUSION
PISA is a triennial standardized international assessment measuring 15-years-old students’ mathematics, reading, and science literacy, organized by the Organization for Economic Cooperation and Development. As one of the examples of a Large-Scale Assessment (LSA), PISA 2012 data provides information about the extent to which students of a certain age or class in an education system learn the expected competencies. Through a multilevel analysis, from PISA 2012 data, it is found that students' mathematical literacy abilities vary between students in the same school. Teacher support had significant effect on mathematical literacy skills in all mathematics literacy process (employ, formulate, interpret), while the cognitive activation had significant effect on formulate and interpret steps, but did not significant toward the employ process. The school type also did not have significant effect toward students’ mathematics literacy ability in all processes. By comparing the value of AIC and BIC, model 1 is the best model can be used for further analysis. 
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