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ABSTRACT 

The present study aims to explore the extent that school and classroom climate are 

related to students' learning outcomes in mathematics. The study incorporates both academic 

and non-academic achievements in Indonesia. By using a mixed-method approach, the study 

also seeks explanations for the observed differences in school climate between schools, based 

on the schools' academic performance and types of school (religious vs non-religious schools). 

In the first phase, the author used a quantitative approach to examine the relationship 

between school and classroom climate with student mathematics assessment outcomes. The 

Indonesian TIMSS 2011 data of 5795 students, nested within 174 classrooms, and nested 

within 153 schools were analysed using three-level multilevel models (student, classroom, 

school). The results showed two school and classroom climate factors that had a significant 

positive effect on academic achievement, after controlling for student, teacher, and school 

characteristics: (1) student engagement in math lesson; and (2) school discipline. However, 

student safety had a significant negative relationship with academic achievement. On the other 

hand, equivalent analyses using student mathematics self-belief outcomes suggested five 

school climate factors of academic achievement: (1) student engagement with their school, (2) 

teacher safety, (3) teacher confidence in teaching math, (4) school physical resources, and (5) 

student safety. The other two factors that harmed academic achievement were: (1) teacher to 

teacher interaction, and (2) student engagement in mathematical lessons. However, these 

findings are tentative considering that the overall goodness of fit of the models was relatively 

weak (13-26 per cent).  
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In the second phase, the author employed a qualitative approach to examine whether 

the profile of the schools and classroom climate varied in schools that differed in terms of 

student academic performance and religious type. Four secondary schools were selected as 

illustrative cases. One high and one low academic performing school for each the general (non-

religious school) and madrasah (religious school) were selected. Focus group interviews were 

conducted to four students and teachers. Individual interviews were conducted to respectively 

four headteachers and policymakers. The data was analysed using an analytical framework 

drawn from the literature. The study identified similarities and differences in school climate 

factors across the four sampled schools.  

The study highlights the value of using the effectiveness evaluation dimensions of the 

Dynamic Model of Educational Effectiveness (DMEE) proposed by Creemers and Kyriakides 

(2008) (frequency, focus, stage, quality and differentiation) in exploring and evaluating school 

climate. By using the effectiveness evaluation dimensions, richer explanation about the 

differences between school climates of the high and low performing schools was obtained. The 

qualitative analysis also supports the findings in phase one, particularly those differences in 

school climate between the high and low performing schools. The results also expanded the 

framework by including two emerging factors: education orientation and culture.  

Although the findings are tentative and exploratory, the research is original in 

particular. The study analyses and reports the relationship between school climate factors and 

broader student learning outcomes. The study also adopts a newly developed school 

effectiveness conceptual framework for Indonesia and other similar contexts. The study thus 

contributes to the international school effectiveness knowledge base. 

Keywords: school effectiveness, school climate, TIMSS, math achievement, self-

beliefs, Indonesia, multilevel modelling, mixed-method. 
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Chapter 1: Introduction 

1.1 Introduction to the chapter 

The present research extends our knowledge about how school and classroom climate 

are related to students learning outcomes. It offers explanations that inform, enhance and 

provide recommendations on education policies and practices in Indonesia and the international 

context. The present introductory chapter will identify the research problem. It will also present 

the author's academic, local, and personal reasons to conduct the research. Next, the author 

describes six study objectives to clarify the nature of the current study. Subsequently, the author 

proposes two general research questions before summarising the rationale for the chosen 

research methods.  

1.2 Research problems and backgrounds 

A school is a complex, multilevel, and multifaceted institution. It is a designed and 

structured environment to stimulate children's behavioural and intellectual development. It is 

embedded in a broader social setting but is autonomous in many respects (Jones, 1995). 

Consequently, each school has differing characteristics, problems, and challenges (Freiberg, 

1999, p. 3). In other words, every school has their personality, context and culture. The 

personality of a school is attributed to its school climate (Hoy, 2012). Hoy and his colleagues 

stated, “the climate may roughly be conceived as the personality of the school; that is, 

personality as to an individual as the climate is to an organisation” (Hoy et al., 1991, p. 134). 

Cohen et al. (2009) stated that “school climate refers to the character and quality of school life” 

(p. 100) and constructed based on patterns of school members' feelings and experiences of their 

school life. 
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A crucial problem in education is understanding the relationship between school and 

classroom climate with student learning outcomes. The present study seeks to address this issue 

in Indonesia in which very little research on this topic has been conducted (most of them were 

about creating or adopting a learning environment scale). Original research of this kind is 

relevant because school climate is a factor that enhances the effectiveness of a school in terms 

of student learning outcomes and progress (Anderson, 1982; Brookover et al., 1978; Creemers 

& Kyriakides, 2008; Fraser et al., 1988; Reynolds et al., 2015; Scheerens et al., 2003). School 

climate is also a malleable aspect of education that a school or local government can manipulate 

(Voight et al., 2013; Wang & Degol, 2016). So, arguably, it can be intervened immediately 

(although the effects may not occur immediately) without having to wait for a long time to 

change the policy. Thus, it is timely to examine school climate to inform new policy 

development and local government. 

School climate is often considered similar to school culture and school ethos, such that 

some researchers used these terminologies interchangeably. However, school climate is unique 

in a sense that climate indicates a greater focus on how school members perceive the 

organisational and social climate of their school, whereas school culture looks for what 

members believe and think about the school (Van Houtte, 2005). Frequently, school climate is 

explored in terms of behavioural as well as perceptual terms, whereas culture is more about the 

values and norms held by school members (Hoy, 1990). Moreover, in distinguishing between 

the two terminologies, Hoy et al. (1991) postulated that school climate is a construct from a 

psychological standpoint, and school culture is a construct from an anthropological viewpoint. 

In contrast, the term school ethos seems to emphasise on how school members work together 

(Glover & Coleman, 2005). The present research adopts the point of view that school climate 

is the perception of school members about their school activities (i.e., teaching, learning 

process, or the relationship among school members). A detailed discussion about the 



3 

differences among these constructs is provided in the literature review chapter of this 

dissertation.  

Educators have discussed and studied the school climate for more than 100 years 

(Anderson, 1982; Cohen et al., 2009). It is considered a crucial aspect of school effectiveness 

(Creemers & Reezigt, 1999; Mortimore, 1988; Scheerens, 1992; Scheerens & Bosker, 1996). 

It has a meaningful influence on student emotional development, self-esteem, self-concept, 

psychological well-being, and decreased student absenteeism (Thapa et al., 2003).  

Scholl climate has been studied extensively in Western countries such as in the United 

States (US). However, only a few studies have been conducted in non-Western Countries such 

as Asian countries (Yang et al., 2013). For instance, in Malaysia, Adel and Zainal Ariffin 

(2011) examined the relationship between school climate and how teachers perceived the 

leadership style of the headmaster of their school. Faour (2012) investigated the relationship 

between school climate and citizenship skills in Arab countries. The study by Faour (2012) is 

related to the present study in some respect because he assessed the relationship between school 

climate and student non-cognitive skills. Specifically, Faour (2012) used a combined database 

of TIMSS 2007, PIRLS 2006, and PISA 2009. School climate research is also emerging in 

China. Yang et al. (2013) compared Chinese and US students' perception of their school 

climate. Jia et al. (2009) explored the relationship between school climate and student academic 

and emotional adjustment in China and the US. In brief, these studies in China revealed that 

compared to students in the U.S., Chinese students had a higher level of support from their 

teacher as well as their fellow students and that they had better opportunities to express their 

self-autonomy in the classroom. These two studies are particularly important in guiding the 

present study because it showed that students from Western and Eastern countries seem to 

emphasise a different aspect of school climate. However, how such findings also apply in the 

Indonesian context requires further clarification.  
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School climate research in Indonesia is scarce. For example, Wahyudi and colleagues 

developed the school climate instrument (Wahyudi & Darrell, 2006; Treagust, 2004), but their 

studies were conducted only from the point of view of teachers. Damanik & Aldridge (2017) 

assessed the relationship between school climate, headmaster leadership, and teacher self-

efficacy. But this research too was conducted only from the point of view of the teachers. None 

of these studies focused on the relationship between school climate and the broader range of 

student learning outcomes. Up to date, no study has attempted to incorporate both student 

academic achievement and their social-emotional development. This study, therefore, seeks to 

explore the relationship between school climate and a broader range of student learning 

outcomes in Indonesia, where research on this topic is lacking.   

1.3 Rationale for research 

1.3.1 The importance of linking school climate with a range of learning outcomes as a 

means to promote school effectiveness 

Studies on school effectiveness have mostly looked at the cognitive aspect of academic 

achievements, such as on mathematics or English (Kyriakides & Creemers, 2008; Opdenakker 

& Van Damme, 2005; Sammons et al., 1995; Slavin & Lake, 2008). Such focus on cognitive 

ability makes sense since the main objective of schooling is indeed to improve the way of 

thinking and habit of thought of the educational subject (Gardner, 2006). However, such 

emphasis means that little endeavour has been given to the non-cognitive outcomes of 

schooling. Indeed, up to date, there is no conventional standard measurement of the non-

cognitive outcomes of schooling and valid and reliable instruments are scarce (Hattie, 2012; 

Luyten et al., 2005).  

Such emphasis on cognitive outcomes has led some scholars to regard school 

effectiveness research as mechanistic (e.g., Elliott, 1996). Such a mechanistic approach would 

provide less assurance of schooling goals (Creemers & Kyriakides, 2010; Knuver & Brandsma, 
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1993; Mortimore, 1988; Thomas et al., 2000). Such a mechanistic approach is also ironic 

considering that student achievement is a multidimensional construct comprising both 

cognitive and non-cognitive aspects of schooling (Guskey, 2012). Indeed, the classic study by 

Mortimore and colleagues (1988) showed that 77% of the teachers from 50 schools in London 

had a social-affective purpose for their students. The examination of such affective domains is 

thus just as crucial as the cognitive domain of schooling (Reynolds et al., 2014).   

According to Cohen (2006), the objectives of schooling are improving students’ 

academic success as well as their social-emotional development. In the same way, Bloom 

(1976) mentioned that the teaching-learning process in schools is not for merely fostering 

cognitive development but should also promote students' affective skills. The outcome of 

affective aspects of learning is related to the way learners feel, their thoughts and behaviours, 

beliefs and all the processes they experience in the school on each subject. These affective 

learning outcomes can be assessed from the students’ motivation, self-confidence, self-

concept, and other attributes of the personal development of students (Guskey, 2012). These 

non-cognitive aspects of learning are not only important in their own right but are also intended 

to promote academic success (Baker et al., 2013; Elias, 2003; Watson et al., 2012; Zins & Elias, 

2007).  

UNESCO (2004) also highlighted that education should provide attention to both 

academic and affective (i.e., emotional, creative capacities, personal development) outcomes 

to allow students to reach their fullest potential. This strong view on developing academic and 

affective outcomes is consistent with Indonesia's education goals as required in the latest 

Education Legislation, Act Number 20 of 2003 on the National Education System National 

(Indonesia, 2003), which aims to develop both outcomes. Also, UNESCO (2014) emphasise 

the importance of non-academic learning outcomes as one of the Post-2015 Education 

Indicators to promote students’ success. According to this view, it is essential to include both 
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student academic achievement and their affective outcomes in researching school climate as a 

particular key process related to a school’s effectiveness. For that reason, this research consists 

of both aspects of education as dependent variables. The two learning outcomes are also viewed 

as interdependent as suggested by previous research (Marsh & Martin, 2011; Marsh & O'Mara, 

2008; Parker et al., 2014; Paschal, 1968; Seaton et al., 2014). 

Indeed, schools are different in promoting student success, both academic and affective 

outcomes as Reid et al. (1987, p. 4) pointed out: 

“Two students from similar backgrounds and similar intellectual abilities can 

perform differently at two outwardly similar schools because of the unique 

blend of academic and social circumstances to be found within the two 

establishments.” 

This statement alludes to the school climate. It can enhance student outcomes 

(Creemers & Reezigt, 1999; Mortimore, 1988; Sammons, 1999; Sammons, 1999; Scheerens, 

1992). Indeed, effective and ineffective schools were found to have different climates’ 

(Creemers & Reezigt, 1999, p. 36).  

School climate is also one of the key process criteria used to evaluate school 

effectiveness in the early birth of the SER field (Brault et al., 2014). For example, Brookover 

et al. (1978) emphasised the importance of school climate in promoting student learning. 

Accordingly, Edmonds’ (1979) early model of effective schools recognised the important role 

of school climate. He suggested that powerful school leadership, high expectations of academic 

performance, safe and well-ordered environments, the emphasis on basic academic skills, and 

a pupil progress surveillance plan represent key processes that underpin a school climate that 

encourages academic success. Hoy et al. (1991) have also acknowledged that the overall school 

effectiveness is affected by a highly positive and favourable school climate.  
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Although school climate has been identified as essential for enhancing student learning 

outcomes, only a few studies of school climate have been conducted within the Asian context, 

particularly in Indonesia. More research in this field is needed in the Indonesian educational 

context. School climate in Indonesia may have specific differences from Western countries in 

which school climate is often researched.  

Indonesian people are typically collectivist and maintain traditional community rules 

and values; group concerns are more central than personal preferences and interests (Hofstede, 

1993; Hofstede & Minkov, 2010). For example, Batak Toba (one of the major ethnic groups in 

North Sumatera) sees a higher value in education than some other ethnic groups (Irmawati, 

2007). Parents will do their best to send their children to school rather than fulfilling their need 

even when they have very limited money. Considering the unique nature of the Indonesian 

culture, it is expected that these features will be reflected in the profile of the school climate 

and the relationship between school climate and student learning outcomes. The Batak Toba 

people represent a single culture in Indonesia, while Indonesia is diverse in cultures, ethnics, 

languages, religions and local authorities (Novera, 2004). This suggests that within-country 

cultural variation in Indonesia may also influence school climate. 

The present study seeks to address a gap in the literature which requires exploration 

and clarification about Western features of school climate in the Indonesian context. The 

present study also investigates the links between school climate and a range of educational 

outcomes that is a central concern of school effectiveness research. It contributes to the school 

effectiveness body of knowledge in analysing a particular aspect of the school process - school 

climate - in a developing society such as Indonesia. By doing this research, countries which 

have similar characteristics may learn from the results obtained in Indonesia. 

This research also responds to other criticisms on SER, which has been argued as 

having lack of theory-driven and methodologically criticised as too “mechanistic” and naively 
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“positivistic” (Angus, 1993, p. 335). Therefore, the present research utilises a newly developed 

SER theoretical framework (Dynamic Model of Educational Effectiveness (DMEE) – which 

will be explained later in Chapter 3) as guidance. In which quantitative and qualitative methods 

are utilised.  

In the next section, the author will advance to discuss the rationale of conducting the 

present research in the Indonesian context. The discussion will begin with the education 

regulation in Indonesia and its relation to the influence of a positive school climate in 

supporting better learning outcomes. 

1.3.2 Indonesia Education Act and creating a positive school climate: The national 

context rationale 

The Indonesian Regulation on the National Education System (Indonesia, 2003) aims 

to develop children’s fullest potential. This law is important to establish a constructive learning 

environment. This regulation aims to incorporate students’ and parents’ goals at the forefront 

of education. Such an approach would motivate school members to be more enthusiastic to 

give their best. It also generates a sense that they are being valued and emotionally connected 

to the school. Freiberg and Stein (1999) labelled such a condition as school climate. The 

Indonesian Regulation on the National Education System has been implemented almost for two 

decades, and as mentioned previously, there has been no systematic effort to evaluate its 

implementation. This makes it imperative to conduct school climate research in Indonesia. 

In a recent empirical review, Thapa et al. (2013) emphasised that school climate: (a) 

has a powerful effect on students’ learning motivation (Eccles et al., 1993a); (b) reduce the 

negative influence of socio-economic background on students’ academic attainment (Astor et 

al., 2009), (c) performs as a ‘protecting factor’ for young people’s self-development and 

learning (d) contributes to fewer harassments at school (Eliot et al., 2010; Reaves et al., 2018). 
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The examination of these factors in Indonesia is important for several reasons described in the 

following. 

First, reports from TIMSS and PISA have consistently ranked Indonesia as one of the 

lowest in terms of international achievement (Mullis et al., 2012; OECD, 2013). This makes it 

imperative to identify approaches to improve the educational standard in Indonesia. Such 

identification can be made by analysing TIMSS 2011 database and by combining it with the 

stakeholders’ views. 

Second, most Indonesian students live in an economically disadvantaged family. They 

have lower access to obtain better education (i.e., qualified teachers, laboratory equipment, 

textbooks). Kaluge et al. (2004) found that there is a significant discrepancy between schools 

in Indonesia. Some schools are outstanding, but the majority are poorly managed. Such a 

difference is partly because many students are from low-income families (World Bank, 2014b). 

Therefore, researching school climate may be beneficial in identifying evidence to inform 

possible new school improvement strategies for Indonesian schools that seek to decrease the 

negative impact of these economic disadvantages. 

Third, the examination of school climate has the potential to assist the formation and 

development of a positive learning environment. A positive learning environment can act as a 

protective factor for students’ learning. It encourages students to go to further education. 

Fourth, school harassment is problematic in Indonesia. Former Minister of Education 

and Culture of Indonesia, Baswedan (2014), pointed out that school harassment such as 

physical, emotional, or sexual abuse often come up in the news across the country. The data 

from the International Centre for Research on Women (ICRW) backed this claim (Bhatla et al., 

2014), making it even more imperative to study school climate factors that might reduce such 

undesirable outcomes at school. 
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Fifth, Indonesia has two responsible bodies for supervising and managing the education 

system (Indonesia, 2003). The Ministry of Education and Culture (MOEC) manages 

approximately 81% of general schools, while the Ministry of Religious Affairs (MORA) 

supervises 19% of Islamic schools or madrasah (Ministry of Education and Culture, 2017a). 

These two ministries run two different curricula and are very different in resources (e.g., 

teachers’ qualification, school infrastructure, etc.). The madrasah typically has lower resources 

than the general school (Ali et al., 2011). Considering the lack of systematic examination on 

how these two types of schools differ in terms of school climate, it becomes imperative to 

compare the two schools. This research may inform a novel approach to improve the quality 

of education in Indonesia across the two ministries.  

Finally, Indonesia has also a decentralised education system, in which the local 

government has a diverse capacity in managing and delivery of education services (Al-

Samarrai, 2013; Ministry of Education and Culture, 2013). This system made a variety of gaps 

at the province and district level (e.g., teacher training, resources, and finance: Yeom et al., 

2002). The present research would help local policy development to improve the quality of 

education of both the general school and madrasah.  

This research is original and significant considering that there has been no research that 

investigates the relationships among school climate, learning outcomes, student achievement, 

and self-beliefs in Indonesia. This research also employs a mixed method, combining 

quantitative and qualitative methods to develop more substantial explanations of how and why 

variables are interrelated. Previous research has not implemented such an integration of 

methods in Indonesia. Specifically, the author examines TIMSS 2011 data and combines it 

with case studies to provide a more comprehensive description of school climates and how it 

influences students’ outcomes.  
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As explained before, school climate is the ‘personality’ of a school that has a similar 

characteristic of a living organism (Freiberg & Stein, 1999; Halpin & Croft, 1963). Considering 

that every school operates as an autonomous organisation, it will be meaningful to find the 

pattern to distinguish different school climate and its influence on student learning. The present 

research would also provide novel evidence to support policymakers and educators in 

understanding the importance of a positive school climate to enhance student achievement and 

their psychological development in Indonesia and similar developing countries (e.g., Thailand, 

Brazil, etc.). 

1.3.3 Personal rationale 

As an educational psychologist, my professional work has typically involved 

examining the impact of schooling on students’ social-emotional development. My previous 

research, for example, explores the association of classroom climate on student achievement 

(Tarmidi & Wulandari, 2005). I have explored the application of cognitive behaviour therapy 

to enhance student’s academic self-concept (Tarmidi & Akbar-Hawadi, 2009), the relationship 

between self-regulated learning skill and parents’ social support (Tarmidi & Rambe, 2010), 

and the relationship between emotional intelligence and academic resilience (Dazeva & 

Tarmidi, 2013; Pulungan & Tarmidi, 2012; Tarmidi & Vanita, 2008). My interests to improve 

students’ achievements underline my enthusiasm to study the academic and affective outcomes 

of education.  

I am also a lecturer at a university, specialising in educational psychology. As a lecturer, 

I must engage in “tri-dharma perguruan tinggi”, loosely translated as the three primary duties 

of a lecturer. Besides teaching and research, I also need to take part in community development. 

I have contributed to assessing the quality of education at schools in the province of North 

Sumatra. The present research offers me a chance to better understand and learn a novel 
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approach to evaluate school quality. I hope to improve school effectiveness in the province of 

North Sumatra by encouraging a better school climate.  

1.4 Research aims and objectives 

The present study aims to examine the relationship between school climate and a range 

of student outcomes. Including academic achievement and students’ self-beliefs in Indonesia. 

The study builds on the literature of international school effectiveness and school climate to 

explore the relationship between school climate and student outcome variables taken from 

TIMSS data of Indonesia. The study also seeks to examine school climate differences across 

different schools (general and madrasah) and their effect on student learning outcomes as 

perceived by school stakeholders. This research also examines whether school climate can 

explain how a school can be an effective school, refers to schools that can promote a broader 

range of educational outcomes, including academic and non-academic (Sammons, 1999). This 

research viewed that the effectiveness of a school is an integrated element in the school system. 

It aims to ‘identify the interactions between key factors that operate at the school, classroom, 

and individual student levels, and their contributions to student performance’ (Creemers & 

Kyriakides, 2008, p. 4). 

This research uses data from TIMSS 2011 to measure student academic achievement 

in mathematics (Mullis et al., 2012). The author also assesses students’ self-beliefs by 

measuring the students’ self-concept and self-efficacy in mathematics. The assessment of 

students’ beliefs would also be obtained from the TIMSS 2011. Self-concept and self-efficacy 

will be used because they are powerful predictors of long-term academic achievement (Parker 

et al., 2014). Long-term academic achievement is essential to keep students in continuing their 

formal schooling, as students who achieve less are more likely to drop out (UNESCO, 2014).  

Many Indonesian students come from disadvantaged families (World Bank, 2014b). 

They are at risk of school dropout. Although Indonesia has rapidly expanded access to junior 
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secondary schools, about 1.74% or 212,085 students in lower secondary school dropped out, 

and 7.95% of graduate students or 79,209 did not continue their education to the next level 

(UNESCO, 2014; Al-Samarai, 2013; World Bank, 2014a; Bjork, 2004; Ghozali, et al., 2013; 

Saputro et al., 2018). Students from low-income families dropped out of school because their 

parents do not have financial means to support their children for schooling (Mo et al., 2013; 

Makwinja-Morara, 2009; Traag & van der Velden, 2011). Whether students’ self-belief could 

nullify or reduce the effects of economic disadvantages on school dropout is examined in the 

present research. 

To clarify, the objectives of the present research are as follow:  

1. To conduct a literature review to explore and critique relevant literature in 

conceptualising school effectiveness, school and classroom climate and its effect on 

students’ learning outcomes, particularly students’ self-beliefs and academic 

performance.  

2. To describe the key and relevant features of the Indonesian research context. 

3. To conduct a multilevel statistical analysis of secondary data from Indonesia from 

TIMSS 2011 related to maths achievement, school climate and students’ self-beliefs. 

4. To conduct a qualitative case study analysis of four different schools in term of 

stakeholders’ perceptions of the school climate, effectiveness and context, and to 

compare in particular the association between school types (general and Islamic), 

school climate and student’s outcomes concerning mathematics achievement and 

academic self-beliefs. 

5. To draw on the research findings to provide recommendations that might assist 

Indonesian and other similar developing country schools in developing new strategies 

aiming to improve education quality by promoting school climate and students’ self-

beliefs. 
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6. To contribute to the knowledge base in school effectiveness, specifically in presenting 

recent evidence on school climate and its relationship to students’ achievement and 

their self-beliefs in a newly developing country context - Indonesia. 

1.5 Research questions 

The researcher utilises the following specific research questions (RQ): 

RQ1: What are the differences of school and classroom performance in Indonesian lower 

secondary schools in terms of mathematics and self-beliefs? If such differences exist, to 

what extent does school climate predict the differences?  

 RQ1.1: What is the range and extent of school and classroom performance among 

Indonesian Year 8 students in math and self-beliefs? 

 RQ1.2: After controlling for student, teacher, and school characteristics, what is the 

range and extent of school and classroom performance among Indonesian Year 8 

students in math and self-beliefs? 

 RQ1.3: What are the school climate factors that significantly explain the variance 

between school and classroom performance among Indonesian Year 8 students in 

math and self-beliefs before and after adjusting the characteristics of the student, 

teacher, and school? 

 RQ1.4: Why do students from the general school have higher achievement and self-

beliefs than those from madrasah before and after controlling school climate and 

other factors? 

RQ2: How do school stakeholders (headteachers, teachers, and students) from 4 different 

schools experience their respective school climate (headteacher, teacher, and student)? 

 RQ2.1: (a) What are the similarities and differences in school climate between high 

and low-performing schools? (b) and between religious/non-religious school settings? 
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 RQ2.2: Are there new factors that can be obtained from a qualitative inquiry that are 

relevant to highlight differences between the high and low performing schools? 

1.6 Overview of the theoretical framework 

This study seeks to examine key elements of school climate and its relationship with 

student academic and affective outcomes. The study draws upon the concepts, theories, and 

paradigms developed within the field of school effectiveness. For example, the dynamic model 

of educational effectiveness applies to the current study because the model incorporates school 

level aspects related to learning outcomes (Creemers & Kyriakides, 2010a). The model is also 

one of the most dominant and updated theoretical concepts in the field compared to the previous 

models (Scheerens, 2013; Teddlie & Reynolds, 2000).  

There are some reasons to draw on key elements of this model. First, the dynamic model 

considers a broader range of educational outcomes rather than being limited to academic 

achievement (Creemers & Kyriakides, 2006). It is in line with this research that seeks to explore 

academic and affective outcomes of education. Second, this model considers five evaluative 

dimensions (frequency, focus, stage, quality, and differentiation) concerning the various school 

processes that contribute to school climate and effectiveness. By considering these five 

dimensions, it is arguably possible to explain in more depth why some schools appear to be 

more effective in promoting student learning outcomes than others, since key relationships may 

not be necessarily linear (Creemers & Kyriakides, 2006).  

The frequency dimension refers to the number of activities associated with the school 

effectiveness factors, while the other four dimensions measure the quality of each of the school 

effectiveness factors. The focus dimension deals with whether the school effectiveness factors 

are too narrow or too broad. The stage dimension refers to how long the school effectiveness 

factors have been applied. Quality refers to activities or policies that have been applied to 

ensure that the school effectiveness factors are functioning as they should be. Finally, 
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differentiation concerns the degree to which school effectiveness factor-related activities are 

performed consistently in the same manner (Creemers & Kyriakides, 2008). The detail of the 

operational descriptions of the five evaluative dimensions is described in Chapter 3. 

This study chose a framework from a recent empirical review by Thapa et al. (2013). 

They summarised five key factors that contribute to the overall school climate construct. The 

five factors include (1) safety factor, which refers to social-emotional and physical safety in 

school, (2) teaching-learning factor, which refers to teaching practices within the school and 

classroom and outcomes expectations of teachers and students, (3) relationship factor, which 

highlights the social interactions between school members, (4) physical environment, which 

relates to physical resources of learning, and (5) school improvement processes, which focuses 

on how school principals improve school processes (Cohen et al., 2009; Thapa et al., 2013).  

The review is based on and extends the previous school climate review by Cohen et al. 

(2009). This theoretical framework is based on the most extensive empirical review on school 

climate. It is also comprehensive in the sense that it includes almost all of school climate factors 

referred to in past research. As stated before, the factors of school climate included in this 

review are agreed by most researchers (i.e., Cohen et al., 2009; Thapa et al., 2013; Zullig et al., 

2010; Wang & Degol, 2015). The details of the chosen framework can be found in Chapter 3. 

1.7 Overview of the methodological framework 

To address the research questions and to achieve the stated aim and objectives, the study 

integrates quantitative and qualitative methods to present a more comprehensive portrayal of a 

school climate and the links to the student outcomes in different school types (Teddlie & 

Sammons, 2010; Teddlie & Tashakkori, 2008). Therefore, a mixed-methods design is applied. 

This approach is robust in the sense that quantitative measurements of school climate alone are 

limited because they only offer numerical data to represent the complexities of school 

functioning. Qualitative methods, specifically case study research comprising interviews and 
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focus group interviews will provide a more contextualised and evidentiary description of 

school climate and student learning besides the numerical results. Integrating those multiple 

types of data may provide a better understanding of the research problem (Tashakkori & 

Teddlie, 2003). In studying SER, Scheerens and Bosker (1996) recommended combining large-

scale datasets analysis (including TIMSS, PISA, PIRLS) with more in-depth data collection 

(e.g., qualitative data). Because the mixture of both robust statistical findings as in TIMSS 

study and in-depth descriptions of specific cases showing those findings has the potential to 

deliver new insights and strengthen understanding of EER topics that neither can achieve alone 

(Sammons, 2010).  

The methodological framework, together with a discussion about assumptions and the 

choice of a pragmatic philosophical paradigm, mixed-method research design, methods, and 

data analysis justification, is explained further in Chapter 3. 

1.8 Brief description of the thesis by chapters 

The author organises the rest of this thesis into six chapters. Chapter two places the 

research in the context: the Indonesian education system. It starts by reviewing the educational 

policy to get a general idea of how schools in Indonesia operate. Followed by examining the 

existing strengths and weaknesses of the Indonesian education system critically.  

Chapter three presents the theoretical background of the study, by reviewing the key 

concepts and previous research in three areas relevant to the aims of this study: (1) key concepts 

of SER, particularly dynamic model of educational effectiveness (DMEE) and (2) key concept 

of school climate. The author ends Chapter three by outlining the analytical tools of this study 

derived from the literature and by enquiring the generalities of these bodies of knowledge to 

other country contexts, in particular, the Indonesian context.  

Chapter four presents the method, demonstrating how and why the research approach 

and methods have been selected, giving particular attention to the philosophical, 
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epistemological view of pragmatism which underpins this study. This chapter also explains the 

use of DMEE and Thapa et al. (2013) and other previous research in developing the research 

instruments for data gathering and data analysis framework and ends by reviewing the ethical 

issues and methodological limitations of the study. Chapter five presents and discuss the 

quantitative results, to answer RQ1 (oriented to assess the range and extent of the relationship 

between school climate and academic performance in Indonesian Year 8 students using TIMSS 

2011 data).  

Chapter six describes the qualitative results, addressing RQ2, contrasting the 

perspectives and opinions of school members (headteacher, teachers, and students) in four 

illustrative case schools which vary in terms of academic performance and general/religious 

type. The findings examine school climate and how school climate influences student learning 

outcomes. Special attention is given to the reporting of the five effectiveness evaluative 

dimensions of DMEE in analysing school climate factors. These evaluative dimensions are 

used to describe and differentiate school practices in the five school climate factors. The author 

also addresses the identification of new school climate factors that emerged from the data 

analysis. Chapter seven (discussion and conclusion) outlines and reviews the key quantitative 

and qualitative findings concerning previous research, limitations, and discusses the potential 

for new research in this area.
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Chapter 2: The Indonesian context 

2.1 Introduction to the chapter 

In this research, Indonesia is the key point of interest. This chapter puts the research 

problem within the Indonesian context. The first section of this chapter concisely introduces 

Indonesia’s geographical location, population, and culture. Subsequently, Indonesia’s 

education system and the challenges in implementing its education system are presented. This 

chapter also explains the problems that prevents the madrasahs from achieving the same level 

of effectiveness as achieved by the general schools. 

2.2 Indonesia geographical location and culture 

2.2.1 Geographic location and people 

Indonesia is positioned on the equator, located between mainland Asia and Australia 

(see Figure 2.1). It is one of the biggest archipelago countries (comprising 18,000 islands) in 

the world, which covers the length of one-eighth of the earth’s circumference across the equator 

(Legge et al., 2016). 

 
Source: maps.google.com 

Figure 2-1.  Map of Indonesia 
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Indonesia has the world’s fourth-largest population after China, India, and the United States. 

According to the Indonesian Central Bureau of Statistics or BPS (2012), the population of 

Indonesia was about 237 million in 2010, almost double compared to 1971 (see Figure 2.2). It 

is projected that by 2045, the total population would increase to 318.9 million people (BPS, 

2018). 

 
Source: BPS (2012)  
 

Figure 2-2.  Indonesian population growth 

 
Figure 2-3.  Religion in Indonesia 

Approximately 87 per cent of Indonesians are Muslims (see Figure 2.3), making 

Indonesia the world’s largest Muslim country in the world. The country is a diverse, complex, 

multi-ethnic, and economically heterogeneous (Hugo, 1995). The people are varied, from rural 
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hunter-gatherers to a modern urban elite. In terms of language, it has an outstanding ethnic 

diversity with over 300 local languages (World Bank, 2018).  

According to the Indonesian Central Bureau of Statistics (2012), there are three largest 

ethnic groups in Indonesia. The Javanese make up about 40% of the population. They primarily 

live in Java, the world’s most inhabited island, and home to over 50% of the overall Indonesian 

population. The Sundanese make up about 15% of the population. They primarily live in 

Western Java. The Malays make up about 4% of the population; they spread across Sumatera, 

Kalimantan, and Sulawesi. Jakarta as the capital city is inhabited by 10 million people. 

2.2.2 The Indonesian culture  

Indonesia is mixed in term of religions, ethnicities, customs, languages, and races 

(Wihardit, 2017). Studies suggest Indonesia as a collective society (Magnis-Suseno, 1997; 

Oerter et al., 1996). For instance, the Javanese people hold the concept of rukun as their 

principle to maintain social harmony and communality (Rahmi et al., 2001). Rukun is a practice 

to orient mutual understanding, respect, and social adaptation among individual members of 

the Javanese society. Although each sub-culture in Indonesia has their unique term, 

maintaining harmony is a collective value shared by most sub-culture in Indonesia (French et 

al., 2005; Forshee, 2006; Magnis-Suseno, 1997; Noesjirwan, 1978).  

While cultural conception such as harmony maintenance is a cultural strength, some 

cultural conceptions may hinder interactions in the educational setting (Dardjowidjojo, 2001). 

For instance, students would not dare to challenge their teacher. A teacher’s word is like an 

order. Challenging a teacher’s view is disrespectful and may cause disharmonious relations.  

The research by Hofstede and colleagues are useful to describe Indonesian national 

culture in a general sense. Hofstede’s explained Indonesian culture by looking at six cultural 

dimensions (i.e., power-distance, individualism, masculinity, uncertainty-avoidance, long-term 

orientation, and indulgence (Hofstede, 1986; Hofstede et al., 2010). Figure 2-4 shows the 
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Indonesian cultural index ranks relative to other 76 countries. Indonesia has a high power-

distance but low in individualism and appeared to be somewhere in the middle in terms of the 

other four cultural dimensions. In the next section, the author shall briefly discuss each of the 

cultural indicators. 

 
Source: compilations from Hofstede et al. (2010) 
 

Figure 2-4.  Indonesian culture index 

2.2.2.1 Power distance 

Power-distance describes how low-status members of a society accept and expect 

inequality of power in their society. (Hofstede, 1984; Hofstede, 1986; Hofstede et al., 2010). 

In a low power-distance society (e.g., Western societies) people value equal opportunities and 

rights, and power is decentralised (Mooij, 2014). It is normal for leaders to consult and involve 

their subordinates before deciding. But the interactions and communications are mostly 

participative and direct. In the educational context, teachers respect students’ independence 

and teaching process is usually student oriented. The students are also allowed to challenge 

their teachers’ point of view (Hofstede, 1986).   
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Conversely, in a high-power-distance society, the rights and privileges between the 

power holders and their subordinate are unequal (Hofstede, 1984, 1986). The distribution of 

power is often centralised and those with power are mostly directive. They expect their 

subordinate to follow their will.  

In Indonesia, the educational process is usually directed by the teacher (teacher-

centred). Students expect their teachers to start an interaction in the classroom. Students 

participation depends on the teacher’s order. Teachers are rarely contradicted or critiqued 

(Hofstede, 1986). In most secondary school classrooms, teachers predominantly lead the 

conversation, the student must listen and obey their teacher (Buchori, 2001; Sopantini, 2014). 

Questioning is observed as to challenge a teacher’s authority, and a show of one’s ignorance 

(Lewis, 1997).  

2.2.2.2 Individualism  

Hofstede categorised Indonesia as a collectivist society. Such society highly endorses 

group harmony and concern for others (Hui, 1988). A person in a collectivist culture is expected 

to be closely knitted and integrated into a strong and cohesive group, primarily with the 

person’s nuclear family, extended family, and the community (Hofstede, 1986). Individuals are 

expected to put aside their self-interest and follow the views of the group that he or she belongs 

to. Like most Asian cultures, the cultural value in Indonesia emphasised interdependence 

(Geertz, 1973). In short, Indonesians are people with prime interest in the community rather 

than individuals (House et al., 2013). 

In a more recent classification of cultures (Globe 2020; globeproject.com), Indonesia 

is grouped alongside India, Iran, Malaysia, Philippines, and Thailand as a collectivist society 

(high collectivism). Being high in collectivism also influences school processes in Indonesia. 

A harmonious learning environment should always be maintained. Student speaks only when 
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the teacher requests them to speak (Hofstede, 1986). Most teaching-learning practices in 

schools or classrooms are teacher-centred. 

2.2.2.3 Masculinity  

Compared to other countries in East Asia, Indonesia has a low masculinity index. But 

compared to the general world population, Indonesian have a medium to high masculinity 

score. High masculinity index implies that society is much more determined by material 

successes and competition (Hofstede, 1984). Low masculinity implies that society values life 

quality above achievement and focuses primarily on interpersonal relationships (Hofstede, 

1984). In the school context, Hofstede (1984) identified that in a high masculinity society, 

teachers openly praised reward students who have high academic performance. The teacher 

usually makes such students a role model for other students. Students who are not excelling in 

academic achievement often feel uncomfortable because the school or teacher does not 

appreciate alternative talents (e.g., athleticism or musicality).   

The greater focus on student academic achievement is in line with the research by 

Revina (2017). She examined the influence of culture on maths education in Indonesia. She 

observed that teachers in the math classroom focus far more on the right answer than on helping 

the student understand the task. In another study that aimed to compare learning patterns 

between Indonesian, Sri Lankan, and students from The Netherland, Marambe et al., (2012) 

reported that memorisation and rehearsing techniques were used mostly in Indonesia compared 

to students in Sri Lanka and The Netherland. The learning orientation of Indonesian students 

is also more certificate oriented. 

2.2.2.4 Uncertainty avoidance  

A high uncertainty-avoidance index is associated with a high-stress level, the needs of 

punctuality and precision for encountering of an uncertain future (Hofstede, 1984, 1993). 

Indonesia has a moderate uncertainty avoidance index. Meaning that Indonesian are moderate 
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in terms of general stress level, the need to be punctual and precisions. This may be because of 

the principle of peace or harmony (rukun) mentioned in the previous, in which people avoid 

conflict or confrontation (Guinness, 1986; Magnis-Suseno, 1997).  

Societies with low uncertainty-avoidance index are usually unstructured, as they have 

no rigid schedules. They also have a wide range of activities. The teacher often uses direct and 

straightforward language in the classroom. In contrast, in high uncertainty-avoidance societies, 

the learning environment is predominantly organised, with realistic goals, strict timetables and 

comprehensive tasks. The teacher uses academic language from time to time, and the educator 

considers themselves as experts. Indonesia is somewhere in between these two distinct cultures 

(Hofstede, 1986). 

2.2.2.5 Long term orientation  

Indonesia's score on this measure is relatively high. Meaning that they have a pragmatic 

approach to achievement. The long-term emphasis means that they can adapt to change rather 

quickly and maintain perseverance to achieve results (Mooij, 2014). In short, Indonesian people 

are likely to have a good orientation about their future. 

2.2.2.6 Indulgence  

Indulgence describes how a society is enjoying life (Hofstede, 2011). Concerning the 

indulgence aspect, Indonesia has a relatively low score in this index. It means that as a 

controlled society, Indonesian people viewed social norms as a restriction. They often feel 

hesitant to be indulgent.  

To sum up, the educational system in Indonesia may be reflected by its culture as a 

nation. In most of the secondary school classroom, teachers are dominant, and most of the 

classroom instruction is teacher-centred. This collectivist and high-power index society also 

expect students to obey their teachers as authoritative figures. Students are also trained in “how 

to do” and taught that there is only one acceptable viewpoint to answer a question. Both 
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students and teacher insist to treat the teachers in respectful ways. As such, the students avoid 

debates, discussions, and arguments in the classroom and only follow the instructions given by 

their teacher (Maulana et al., 2016).  

The work of Hofstede and colleagues are interesting and intuitive (Hofstede, 1984, 

1986, 2011; Hofstede et al., 2010), but their work has also been criticised (Baskerville, 2003; 

McSweeney, 2002; Signorini et al., 2009). For instance, McSweeney (2002) asks a 

fundamental question, “Do nations have cultures?” (p. 89). Another critique argued that 

Hofstede neglected the complexity of culture (Signorini et al., 2009). As such, the description 

of Indonesian culture based on Hofstede’s work in this study is aimed to get a brief 

understanding only. Not intended to describe an entire Indonesian culture. Moreover, the 

categorisation was made based on employees of the International Business Machines company 

(IBM) and was conducted almost 50 years ago (Signorini et al., 2009). Considering the 

flexibility and fluidity of culture (Forshee, 2006), the current Indonesian culture may have 

changed.  

2.3 Indonesia National Education System in brief 

The World Bank (2014c) reported that the Indonesian educational system is the fourth 

largest in the world after China, India, and the United States. The nation has over 250,000 

schools, 50 million students, and over 2.6 million teachers that spread over in 34 provinces and 

514 districts (Ministry of Education and Culture, 2017a). These provinces and regions are 

geographically dispersed into five main islands: Sumatera, Java, Kalimantan, Sulawesi, and 

Papua.  

The schooling system in Indonesia is managed by two ministries, the Ministry of 

Education and Culture (MOEC) and the Ministry of Religious Affairs (MORA). MOEC 

primarily oversees public and private general schools, while MORA supervises public and 

private Islamic school (Ministry of Education and Culture, 2017a). There are 81% of primary 
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and secondary schools under the MOEC and the remaining 19% are under MORA (Ministry 

of Education and Culture, 2017a, see also Figure 2.5.). This unique dual structure exists since 

colonial times. At that time, public schools were targeted at educating the Dutch elite, while 

Islamic schools pursued to teach the broader population (Ali et al., 2011).  

The Indonesian system of education comprises three core levels: basic, secondary, and 

higher education (Ministry of Education and Culture, 2012). Basic education comprises six-

years of primary school (Year 1-6), followed by three years of lower secondary school (year 7-

9). Secondary education covers a three-year schooling program (Year 10-12). There are two 

forms of secondary education general and vocational. Table 2-1 shows the Indonesian basic 

and formal education system. Higher education includes the undergraduate and postgraduate 

program. In the next section, the author shall discuss the three-level of the education system; 

basic, secondary, and higher education.  

Table 2-1: Basic and secondary schooling system in Indonesia 

Stage Age School Year Level Pathway 
General School Islamic School 

Basic 
Education 

7–12 Six years 
(Year 1-6) 

Primary 
school 

General primary 
school (Sekolah 
Dasar-SD) 

Islamic primary school 
(Madrasah Ibtidaiyah-
MI) 

13–15 Three years 
(Year 7-9) 

Lower 
secondary 
school 

General lower 
secondary school 
(Sekolah Menengah 
Pertama-SMP) 

Islamic lower 
secondary school 
(Madrasah 
Tsanawiyah-MTs) 

Secondary 
Education 

16-18 Three years 
(Year 10-12) 

Upper 
secondary 
school 

General upper 
secondary school 
(Sekolah Menengah 
Atas-SMA) 

Islamic upper 
secondary school 
(Madrasah Aliyah-MA) 

Vocational upper 
secondary school 
(Sekolah Menengah 
Kejuruan-SMK) 

Islamic Vocational 
upper secondary school 
(Madrasah Aliyah 
Kejuruan-MAK) 

Source: Compilation from Government Regulation Number 17 the Year 2010 of Educational Management 
(Indonesia, 2010) 
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2.3.1 Basic education 

According to Government Regulation of Republic Indonesia Number 17 the Year 2010, 

about educational management, basic education is the basis of secondary education. The 

official minimum age to enter a basic school is seven years old but many 5 to 6-years old 

children already enrolled as a first-year student in primary school. This is especially common 

commonly in private primary schools (Barakat & Bengtsson, 2018). Student can choose 

between two different pathways of basic education, general primary schools or Sekolah Dasar 

(SD) and Madrasah Ibtidaiyah (MI) for Islamic primary schools. At lower secondary schools, 

a student can enrol in Sekolah Menengah Pertama (SMP) for general school or Madrasah 

Tsanawiyah (MTs) for those who wish to attend an Islamic school (Indonesia, 2003, 2010).  

For the general education pathway, from Year 1 to Year 2, the curriculum contains 

civics education, religious and moral education, Bahasa Indonesia (Indonesian language), 

mathematics, art, and physical education. Starting from Year 4, sciences and social studies are 

added in the curriculum (Ministry of Education and Culture, 2013b). Those curriculums apply 

to both general and Islamic schools. The difference between the two types of school is 

regarding the religious and moral education. For those who attend the Islamic primary school, 

religious and moral education is emphasised. Specifically, starting at Year 4, they additionally 

learn Quran and Hadith, Islamic theology (aqidah), Islamic jurisprudence (fiqh), Arabic 

language, and Islamic history (Ministry of Religious Affairs, 2014a). As such, Islamic primary 

school has about 4-6 hours longer study time in a week compared to the general school. 

The duration of secondary school is three years (Year 7-9). The curriculum is 

essentially the same as primary school, but with English and information technology added as 

additional teaching subjects (Ministry of Education and Culture, 2018). Students enrolled in 

Madrasah Tsanawiyah (Islamic lower secondary school), have 8 hours longer learning time in 
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a week because they have additional Islamic subjects (Indonesia Ministry of Religious Affairs, 

2014a, 2014b).  

2.3.2 Secondary education 

Secondary education extends basic education (Indonesia, 2010). The duration is three 

years (Year 10-12). Secondary education has four pathways: The general upper secondary 

schools or Sekolah Menengah Atas (SMA), Islamic school or Madrasah Aliyah (MA), general 

vocational secondary schools called Sekolah Menengah Kejuruan (SMK), and Islamic 

vocational school or Madrasah Aliyah Kejuruan (Nor & Malim, 2014). Starting from the 

second year, students focus on one of four core disciplines. They can either focus on sciences, 

social sciences, languages, or religion (at Islamic school). A student selects the core discipline 

group based on their preferences. Those interests are determined by their preferred field to 

study at a higher educational level. 

2.3.3 Higher education 

Higher education comprises diploma or college, undergraduate, postgraduate, 

specialised postgraduate, and doctoral programs. The higher education takes form as an 

academy, polytechnic, institute, and university. These institutions could run academic, 

professional, vocational, or technical education programmes. 

2.4 Challenges in Indonesia education system: existing strengths and weaknesses  

Indonesia has a firm commitment to reform its education system (Wales et al., 2016). 

In term of net enrolment ratio (NER), which shows the numbers of students enrolled in primary 

school, Indonesia has achieved over 90% (UNESCO, 2004). Moreover, for the secondary 

school level, Indonesia has achieved 79% (World Bank, 2019). This means that the prominent 

educational challenge in Indonesia nowadays is not only to improve access (i.e., school 

enrolment) but also to improve the quality of education (Rosser, 2018; Wales et al., 2016). To 
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reach this end, the Indonesian government aims to establish a very ambitious goal, a world-

class education system by 2025 (Rosser, 2018).  

However, Rosser (2018) added that Indonesia has been unsuccessful in promoting high-

quality education system. He claims this is not only because of poor management practices, 

inadequate finance support, and lack of labour resources but also about political will. For 

instance, the curriculum is usually altered each time a new government is formed (Bjork, 2004; 

Chang et al., 2014; Yeom et al., 2002). Such a rapid and often changing educational system is 

probably a reason for Indonesian low learning outcomes, as discussed next.   

2.4.1 Low learning outcomes compared to other countries 

The literacy ratings in Indonesia have been significantly improved. Efforts have also 

been made to reform the educational systems, in which significant improvements had been 

demanded in the quality of Indonesian education (Rosser, 2018; UNESCO, 2004; Wales et al., 

2016). However, the condition becomes problematic since no official definition exists about 

how to measure the improvement (Tobias et al., 2014).  

Tobias et al. (2014) informed that Indonesian policymakers mostly agreed with the use 

of international assessment, such as PISA and TIMSS test scores, particularly because of the 

increased criticism (i.e., massive cheating, the exams heavily focus on cognitive ability) of the 

national educational test system in recent years (Berkhout et al., 2019; Ministry of Education 

and Culture, 2013a). Although there are critiques on the use of these measurements (explain 

later in this Chapter), they are helpful considering that no better alternative is available. In the 

next paragraph, the author shall explain the quality of education in Indonesia utilising 

international measures. 

By looking at the OECD (2013) report, Tobias et al. (2014) pointed out that Indonesia's 

PISA performance has been improved between the year 2000–2009. But the differences 

between the best and worst performers are also widening. Patterns in mathematics and science 
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achievement have become more ambiguous. Science achievement relatively decreased from 

2006 to 2012. The findings of TIMSS also support a decline in science achievement during that 

time, with a significant drop in average test results during 2007–2011. Figure 2-6 shows the 

achievement progress of Indonesian students in different international large-scale assessment 

in education from 1999 to 2015. 

 
Source: http://datatopics.worldbank.org/education/wDashboard/dqlearningcnty 

Figure 2-5.  Indonesian student achievement progress 

UNESCO (2004) also reported that the literacy performance of students from 

Indonesia's with the most favourable backgrounds is worse than OECD students with the least 

favourable backgrounds. This suggests that the Indonesian school system performance is 

problematic and unsatisfactory. When compared to middle and lower-income countries, about 

69% of Indonesian students performed at or below Level 1 (Figure 2-7). Level 1 shows poor 

reading comprehension. 

2.4.2 Quality of assessment 

To assess student achievement across the nation, the MOEC employs the National 

Exam (Ujian Nasional [UN]: Ministry of Education and Culture, 2017b). According to the 

Indonesia Ministry of Education Regulation (2017), the test takes place at the end-of-year 9 

and 12 as a prerequisite for a higher school level. The aim is to assess the education quality of 

each school following national standards (Ministry of Education and Culture, 2005, 2017b). 

Four subjects are examined, including Bahasa Indonesia, English, Mathematics and Science. 

http://datatopics.worldbank.org/education/wDashboard/dqlearningcnty
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MOEC gathers and ranks the outcomes of the examination, then uses this ranking to map school 

quality and to allocate financial aid for school in need. 

 

 
Source: (UNESCO, 2004, p. 123) 

Figure 2-6.  Reading proficiency among middle- and lower-income countries (from 

PISA 2000-2002) 

2.4.3 Quality of assessment 

To assess student achievement across the nation, the MOEC employs the National 

Exam (Ujian Nasional [UN]: Ministry of Education and Culture, 2017b). According to the 

Indonesia Ministry of Education Regulation (2017), the test takes place at the end-of-year 9 

and 12 as a prerequisite for a higher school level. The aim is to assess the education quality of 

each school following national standards (Ministry of Education and Culture, 2005, 2017b). 

Four subjects are examined, including Bahasa Indonesia, English, Mathematics and Science. 
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MOEC gathers and ranks the outcomes of the examination, then uses this ranking to map school 

quality and to allocate financial aid for school in need. 

Nonetheless, there have been serious concerns regarding the validity and reliability of 

the tests for examining the outcomes of education. The concern is especially given to test 

administration and how the exam papers are protected from leaking (Ministry of Education and 

Culture, 2013c). Massive cheating is evidenced that the exam results may not measure learning 

outcomes accurately (Berkhout et al., 2019). According to Berkhout et al. (2019), there is a 

pressure from the local authority for schools to have a 100% pass rate, which motivates schools 

to cheat the system. For this reason, the author opted not to use the National Exam score in this 

study. 

Also, the National Exam has garnered severe criticism from some educators and 

scholars (Badowi, 2016; Napitupulu, 2012; Suratno, 2014; Wiwoho, 2018). They blamed the 

national examination system for worsening education in Indonesian because the exam only 

measures students’ cognitive ability, which tests students’ memorisation of specific topics in 

the lessons. The enforcement of the national examination system also signals that the central 

government is determined to continue to control the national education in a centralised way. 

2.4.4 Constantly changed curriculum 

As the national leaders in Indonesia changed, schools are required to adjust to the type 

of citizens that the leaders think best to serve the country. It is difficult to judge whether schools 

are organised to serve politicians or students (Bjork, 2004). In this section, the author shall 

explain the development of changes in the Indonesian educational curriculum. 

Before the year 1999, the Indonesian educational system was centralised. The central 

government, through the Ministry of education, plays a leading role in education policy across 

the nation. Their role includes the decisions of the content, textbooks, hours of schooling, and 
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other public-school supplies. Also, according to Jawas (2008), there was minimal room for 

flexibility for the teachers in delivering the curriculum to the students.   

Since the mid-2000s, Indonesia has employed a broad range of education reforms, 

decentralisation, and enhancements in teacher training standards (OECD & ADB, 2015; Tobias 

et al., 2014). As of 2009, the Indonesian government committed spending at least 20 per cent 

of the annual spending on education (OECD & ADB, 2015). This significant budget growth 

on education has allowed the government to eliminate school fees and enrich education through 

programmes financed from the national funds (Steer & Smith, 2015). For example, the school 

operating grants scheme (Bantuan Operasional Sekolah - BOS). Although BOS funding does 

not support schools to meet imposed minimum standards of operation (Sopantini, 2014). The 

highest proportion of the spending goes to teachers' salary (Tobias et al., 2014). Despite the 

impressive increase in public education spending, Indonesia still accounts for a smaller GDP 

share in this area (3.58%) than its neighbouring countries (World Bank, 2014c). 

Besides increasing the national budget allocation, the education reform also included 

curriculum change. The curriculum transitioned from subject-based to competence-based, and 

from teacher-centred learning to student-centred learning (OECD & ADB, 2015; Tobias et al., 

2014). So, the students are no longer just memorising materials, but also show how they can 

do things (Kwartolo, 2002; OECD & ADB, 2015). The curriculum reforms provide a robust 

foundation for teachers and schools in Indonesia to adapt teaching methods as needed (Ministry 

of Education and Culture, 2013a). It creates a more positive school and classroom climate. The 

current teaching-learning process is expressed in the Government Regulation Number 19/2005 

Article 19 as follows (Indonesia, 2005; Ministry of Education and Culture, 2013a): 

“The methods and technique of teaching in classrooms is performed 
throughout a sense that is interactive and collaborative, inspirational, fun, and 
challenging and stimulating, encourages and motivates students to take part 
actively, and offers enough room for initiatives, creativity, and autonomy 
following the students' abilities, preferences and physical and psychological 
development” 
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This regulation appears to address the negative side of education and culture mentioned 

in the previous that most of the teaching-learning process is typically teacher-centred and 

students are often passive in their classroom.  

Although progress has been made in the quality of education, the changes have posed 

significant challenges for teachers and the local authorities (Kwartolo, 2002). Large class size 

(i.e., a class with over 50 students at a time) and lack of teaching skills has been a major 

impediment in implementing the learner-centred approach (UNESCO, 2004). The Ministry of 

Education and Culture (2013a, 2013c) also identifies that despite many studies showed a 

positive effect of the reforms, there are some limitations in the quality of its implementation. 

For example, Chang et al. (2014) found that almost no significant difference in teaching 

practices between teachers who had undertaken the certification process, those who have 

trained in student-centred teaching approaches, and those that have not been certified or have 

not undergone the student-centred approach.  

2.4.5 The teaching-learning process: teacher-centred  

Changes in the national curriculum have not resulted in changes in teaching-learning 

practices (Chang et al., 2014). Most teachers still conducted a teacher-centred approach to 

learning (Ragatz et al., 2015). A qualitative study by Faridi et al. (2016) found that teacher in 

English lesson had difficulties in implementing the student-centred learning approach. 

In terms of classroom climate, teacher-student interaction in the classroom is mostly 

led by teachers and typically involving lecture-style instruction (Ragatz et al., 2015). Ragatz 

and colleagues also found that this teacher-lead interaction made up 74% of interactions, while 

teacher-student interaction accounted for only 11%, and 15% are student-student interaction. 

The proportion of time used for group work was also low. This result is consistent with the 

study conducted by Maulana et al. (2011) which found that Indonesian teachers maintain their 

dominant behaviour. In another study, Liem et al. (2009) also found similar findings, together 
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with Singaporean and Filipino, Indonesia students have a lower preference to disagree with 

their teacher compared to Australian students. Those three South-East Asian students also had 

higher conformity in the classroom (Liem et al., 2009, 2016). In short, Indonesian students are 

passive in the classroom, and the teaching-learning process is usually dominated by the 

teacher.  

In term of promoting critical thinking, the time spent on non-routine problem solving 

decreased from 12% to 4%. Ragatz et al. (2015) argued that less focus on critical thinking may 

be affected by the main orientation toward the National Examination. The exam has 

traditionally endorsed the use of memorisation and routine problem-solving. As such, the focus 

of education in Indonesia is at preparing students to pass examinations and get high exams' 

score (Berkhout et al., 2019; Effendi & Suyudi, 2016; Furaidah et al., 2015; Ragatz et al., 

2015). This exam orientation might lead to an exam-oriented system of education where the 

teacher teaches subject to help their students pass the exam (Jennings & Bearak, 2014; Phelps, 

2011). 

2.4.6 Decentralisation: large quality gap across the nation 

Along with the curriculum reform, the Indonesia education system is now 

decentralised. Major decision-making powers are passed to individual schools (OECD & ABD, 

2015). It allows schools to determine their lesson plans substantially – including teaching and 

learning plan and preparation, learning loads, vision, timetabling and developing school 

curriculum – but they remain within the national regulatory guidelines (Sumintono, 2006; 

Tobias et al., 2014). This policy affects the mechanism on how the government delivers service 

for education around the country, and initially, it was aimed at giving more interest in local 

education management to schools and community members (Tobias et al., 2014). Intrinsically, 

the decentralisation approach allows a school to establish a management system that guarantees 

teaching and education quality (Sofo et al., 2006). However, it has not been applied effectively 
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through schools in Indonesia. Many Indonesian headteachers find it difficult to apply the new 

reform in school management because they lack leadership skills (Al-Samarrai, 2013a; Bjork, 

2004, 2005; Jawas, 2008). Besides, Bjork (2004) argued that a clear lack of leadership ability 

was found in the district government and not just at school levels. He added that as a responsible 

body to run the regulation; MOEC has not yet started restructuring the culture of the education 

system. As pointed out by Bjork (2004), the introduction into the recent changes “has 

succeeded in reforming discourse, but not practice” (p. 260).  

Similarly, Al-Samarrai and colleagues (2013b) conducted an evaluation survey of 

education quality in 50 Indonesian districts between 2009 and 2012. They found that the 

capability of local governments to provide quality of primary education services differs 

considerably across Indonesia. He argued that the ability of local governments to manage their 

schooling systems effectively is crucial to develop educational excellence. Decentralisation has 

put local governments as the principal actor in providing basic education service, 

predominantly district governments (Al-Samarrai, 2013b; Ministry of Education and Culture, 

2013a).  

Another issue is a sizeable gap of achievement in the rural, urban, and remote areas and 

between the Eastern and the Western part of the country (Samosir, 2008). Yeom et al., 2002) 

noted some problems with the decentralisation and its implementation. Such as the large 

disparity between provinces and districts, lack of adequate teacher training, the passive teacher 

approaches to policy and resource and financial insufficiency. Besides, the ability for each local 

government to manage and provide educational services efficiently is not equal between one 

district to another (Al-Samarrai, 2013b; Ministry of Education and Culture, 2013a; OECD & 

ADB, 2015).  

In summary, the quality of education in Indonesia depends on the local government's 

commitment and ability in providing a superior quality of education in their districts. Moreover, 
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the dualism of responsibility made it more complicated. This means that the TIMSS 2011 data 

may not portray the huge difference across the region. TIMSS 2011 only comprises 5795 

sample within 153 schools, but it still can provide tentative information and can be a basis to 

conduct further research. 

2.4.7 Improving teacher quality  

Teaching quality is a critical factor in student learning outcomes. In 2005, a new law 

was introduced, called Teacher and Lecturer Law. This new law acts as a starting point for the 

teacher certification process in Indonesia. The goal is to provide constitutional protections for 

the professional teacher force and to incorporate minimum education levels with opportunities 

for remuneration. The certification of a teacher is a consensus tool to achieve both the welfare 

and quality of teachers (Chang et al., 2014; Jalal et al., 2009). The government also increases 

the education budget, and the most substantial proportion goes to recruiting more teachers and 

to increase teachers’ salaries (Bima & Yusrina, 2018; Tobias et al., 2014). 

However, wage rises alone will not promote the academic performance of students (De 

Ree et al., 2017). Chang et al. (2014) noted that there are several conditions related to this 

situation. First, teachers have a lower educational degree than as expected in the regulation. 

Second, they have low topic awareness, pedagogical ability and intellectual potential. Third, 

teachers’ pedagogical approaches are frequently ineffective and insufficient. Finally, the lack 

of teaching commitment and initiative among the teachers (e.g., the frequency of teacher 

absenteeism remains high).  

Many studies have shown that the certification policy had no significant impact on 

teachers’ teaching quality (Al-Samarrai, 2013; Chang et al., 2014; Kusumawardhani, 2017; 

Syahril, 2016). Indonesian students still have poor performance in several international 

assessments of education. The assumption that teacher certification policy would motivate the 

teacher to improve their teaching quality does not appear to be true (Syahril, 2016). Although 
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the TIMSS 2011 data used in this study seems outdated, it can at least provide a brief picture 

and explanation of school and classroom climate in Indonesia. 

2.5 Indonesia's Madrasah in brief 

The word madrasah originated from the Arabic language. Madrasah means a place of 

learning (Ma’zumi & Jakaria, 2012). A madrasah is an Islamic educational institution that 

offers training to its students to learn core Islamic subjects which typically includes, Islamic 

theology (aqidah), the Quran, hadith, jurisprudence (fiqh) or Islamic law, Islamic history, and 

Arabic language (Ministry of Religious Affairs, 2014a; Tan, 2014b). Madrasah is often applied 

to Islamic religious schools in Pakistan and Bangladesh. (Gent, 2012; Park & Niyozov, 2008). 

In the Indonesian context, the term madrasah refers to Islamic schools at the basic and 

secondary levels that are managed and supervised by the Ministry of Religious Affairs.  

This definition must be clearly identified because, in the Indonesian context, Islamic 

school takes many forms (Afrianty, Hefner, & Azra, 2007; Rabasa, 2005; Tan, 2014b). Tan 

(2014a) acknowledged at least three forms of Islamic school, pesantren, Sekolah Islam, and 

madrasah (see Table 22). Pesantren is an Islamic boarding school that mainly to teach 

extensive and more profound Islamic studies and preparing the student to be Islamic preachers 

called ulama (Afrianty et al., 2007; Azra, 2003; Tan, 2014b). Tan (2014a) also stated that 

pesantren mainly focus on the teaching of the classical Islamic books (called yellow books – 

kitab kuning) from the leading scholars of the early Islamic era. Pesantren are managed and 

mostly operated by one or more religious person called ulama or kyai (Afrianty et al., 2007; 

Rabasa, 2005). Most pesantren are affiliated with mass Islamic organisation, such as the 

Muhammadiyah and Nahdlatul Ulama (Hasan & Jihad, 2008; Rabasa, 2005). 

Sekolah Islam refers to any school from primary to secondary schools that embrace 

Islamic values and principles (Afrianty et al., 2007; Azra, 2003; Bryner, 2013; Tan, 2014b). 

Sekolah Islam is managed and supervised by the Ministry of Education and Culture, not by the 



40 

Ministry of Religious Affairs. It only delivers the same curriculum as the general school. 

Historically, Sekolah Islam was started by modern Islamist, it adopts the Western educational 

system without breaching Islamic values (Rosyad, 2007: Tan, 2014b).  

Finally, a madrasah refers to primary and secondary Islamic schools, where Islamic 

subjects (MORA curriculum) are taught together with general subjects (MOEC curriculum), 

but under the supervision of MORA. Madrasah aims to create learners, such as those from 

western 'secular' schools, however, is distinguishable for fostering a greater understanding of 

Islam (Hasan & Jihad 2008). In this study, madrasah is the focus, not Sekolah Islam, or 

pesantren.  

Table 2-2: Islamic school forms in Indonesia 

Types Governing body Curriculum 
(created by) 

Aims 

Pesantren Islamic organisation (i.e., 
Nahdlatul Ulama, 
Muhammadiyah) or 
independent religious scholar 
(ulama/kyai) 

Religious 
scholar 
(Ulama/kyai) 

To teach extensive and more 
profound Islamic studies and 
preparing the student to be Islamic 
preachers 

Sekolah Islam 
(Islamic School) 

MOEC MOEC To deliver general 
knowledge/curriculum and 
embraces Islamic values and 
principles to its students 

Madrasah MORA MOEC and 
MORA 

To teach a student who has 
general knowledge but having a 
better understanding of Islam 

 

As mentioned in Section 2.3., most madrasahs are private (Ministry of Education and 

Culture, 2017a). The private madrasah often offers low-quality education (Afrianty et al., 

2007; Parker & Raihani, 2009). This low-quality is because of several conditions. The private 

madrasah mostly operates in the rural area and serve the economically disadvantaged 

community and have limited funding (Afrianty et al., 2007). Private madrasah has inadequate 

infrastructure and facilities, lower teacher salaries, and fewer learning materials compared to 

the general school (ADB, 2014; Ali et al., 2011; Asadullah, 2018; ADB, 2015). Private 

madrasah also struggles to provide adequate teaching and learning environment (ADB, 2014, 
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2015). Student achievement in private madrasah is lower than in the general schools (Parker 

& Raihani, 2009). In contrast, public madrasah and the public general schools were shown to 

have similar levels of achievement (Newhouse & Beegle, 2006).  

Moreover, with their limited resources, the students have more subjects to learn 

compared to students at the general school (Afrianty et al., 2007; Azra, 2015; Tan, 2014a; 

Zuhdi, 2006). The student learns all subjects as in the general school, as required by MOEC, 

and concurrently follows the curriculum designed by MORA (Azra, 2015).  

With the uniqueness of madrasah compared to general schools, perhaps the school and 

classroom climate, and their effectiveness in promoting student learning outcomes are different 

compared to the general school. This research, therefore, also considered this different pathway 

of schooling in the Indonesian context. 

2.6 Chapter summary 

This chapter briefly explains the research context, discussing the overview of Indonesia 

as a country and its culture. The chapter also provides information about Indonesia Education 

System, the quality of education in Indonesia, and the effort that the Indonesian Government 

put to improve its educational quality. The chapter also explains madrasah as an alternative 

type of school to the general school.  

Indonesia's educational system is reflected by its culture as a nation. Indonesians are 

collectivist and tend to be high in terms of power-distance. Such cultural characteristics can 

also be observed in the teaching-learning process. Students are expected to be trained “how to 

do” and have a tendency to accept one viewpoint to answer a question. Typically, students 

always agree with their teachers. They avoid discussions and debates in class. They follow the 

teacher’s orders and instructions. It should be noted that the cultural explanation in this chapter 

is based on Hofstede’s (1986), which is aimed to provide a brief understanding only, and not 

meant to describe the culture of Indonesia as a whole. 
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In term of the challenge to achieve its educational quality, Indonesia is struggling to 

improve its learning outcome quality compare to other developing countries. Political agenda 

also hinders the progress in improvement. The constant changes in curriculum are often a 

change on paper, but not in the reality. Such constant changes further hamper the progress in 

achieving a better quality of education. 

Moreover, the quality of assessment also faces a serious concern in term of its reliability 

to measure student achievement progress. Massive cheating and the pressure from the local 

authority to have a 100% pass rate are some core issues that need to be dealt with. There are 

also gaps in the quality of education across the nation. Such as the gaps in terms of the quality 

of the teacher, financial and material resources, and leadership skills, and the local 

government’s ability to run the school system in their respective region. 

After putting the research in its context, the following chapter describes the theoretical 

background of the study. The researcher shall review previous research and the key concepts 

of this study. The literature review is presented to gain understandings of the research aims, 

objectives, and the research questions proposed in the previous chapter.
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Chapter 3: Literature review 

3.1 Introduction to the chapter 

To answer the first and second research objectives, the author will review two areas of 

related literature. First, the literature on the history and development of school effectiveness. 

This review will outline the key frameworks that made school climate an important process 

factor for school success. Second, the author will discuss school climate as a concept as well 

as its development. 

3.2 A brief history of school effectiveness research (SER) 

Some common questions have arisen within school effectiveness research (SER). Of 

the key questions are: What makes one school more successful than another? Why do schools 

have different student learning outcomes? Several variables may be attributed to these 

questions, such as school intake, teaching quality, school leadership, or school facilities. 

However, the answers to these questions are not simple and straightforward. A diverse point 

of view can be used to answer the questions, such as sociology, psychology, education, and 

economics (Kyriakides & Creemers, 2008; Reynold et al., 2014; Scheerens, 2014). A more 

specific theoretical framework keen on the questions is school effectiveness/educational 

research (EER/SER).  

The key effort of early EER/SER is to identify the fundamental features that support 

and explain students’ learning outcomes. It is unclear to declare the precise beginning of SER 

(Creemers & Kyriakides, 2008; Gray, 1996; Reynolds et al., 2014; Rutter & Maughan, 2002; 

Sammons, 1999; Scheerens, 2014). However, Reynolds et al. (2014) summarised its history 

into five main phases as described in the following sections. 
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3.2.1 First phase 

The first phase started as a response to the classic and alarming research of Coleman et 

al. (1966) and Jencks (1972). This is considered as alarming research because of the conclusion 

they made degrades the function of a school. Their studies are also considered as a fundamental 

point in the history of SER (Reynold et al., 2014). They showed that only a low and marginal 

percentage of student academic achievement can be credited to schooling compared to the 

effects of students’ innate ability and their family backgrounds. Their 

conclusions led to a common belief that schools do almost nothing or schools do not make a 

difference and that education cannot counteract for society (Bernstein, 1970).   

The apathetic conclusion was a direct challenge to the earlier presumption that choosing 

between schools and school process are central to the future of children (Stringfield & Teddlie, 

2011). This antithesis was a critical catalyst for many scholars who began to conduct some 

countering research. In the next study, a better constructive understanding of the school’s role 

was highlighted by stressing the importance of school and its impact on learning outcomes of 

students. For example, Weber (1971) who conducted a relatively small study reported that the 

poor reading ability of students with economic disadvantages was a failure of the school, not 

of the students or their social background. At the end of the 1970s, critical studies of school 

effectiveness from Brookover et al. (1978) were also confirmed Weber’s conclusions. The 

latter studies also give more attention to the learning climate. 

Another study on school improvement conducted by Edmonds (1979) also countered 

the pessimistic perspective of schooling. Then more extensive studies by other researchers 

followed (for instance: Mortimore, 1988; Reynolds, 1982; Smith & Tomlinson, 1990). All 

studies have found consistent linkages between the impact of schools and stressed that school 

has a major effect on students’ achievement.  
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3.2.1.1 Second phase 

The second phase was initiated by the using multilevel modelling approach in the mid-

1980s (Goldstein, 1997; Goldstein et al., 1993; Goldstein & Woodhouse, 2000). These 

methodologically robust studies have begun to demonstrate the empirical consistency of school 

effects in the fields of study, such as the relatively stable impact of the school over time. These 

fields also include stability on various academic achievement, differential effects on students 

with varied demographic characteristics, school sizes and long-term school effects (Reynolds 

et al., 2014). As a result of using a multi-level approach, researchers may also compare different 

countries, regions and nations. The general aim of this model is to take into account regional 

or national policies that affect school policies and practices and that also help influence 

teaching and learning activities in the classroom. 

3.2.1.2 Third phase 

In the early 1990s, the third phase of SER began. There have been several attempts to 

explain why schools have diverse impacts. It is the change from “input/output” only to input-

process-output and context research (Scheerens et al., 2003; Reynolds et al., 2014). Process 

factors provide potentials explanation as to why schools vary in outcomes (Scheerens, 1990). 

The process factors are meant to characterise what occurred in the school, in term of delivering 

teaching and learning. Some influential studies that considered process factors were research 

conducted by Teddlie and Stringfield (1993) in the US, the Louisiana School Effectiveness 

Studies. Another work was in the UK, studied subject department effects on student 

performance and school effects (Thomas et al., 1997). During these years, several leading 

reviews also appeared to the field such as by Reynolds et al. (1996), Scheerens and Bosker 

(1997), and Teddlie and Reynolds (2000). 
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This input – process – output model (Teddlie & Stringfield, 1993) is a basic model of another 

new model as emerging in the later phases of SER. To illustrate this model, Figure 3.1 shows 

examples of each part.  

 

 
Figure 3-1.  Input process output model (Scheerens et al., 2003) 

This study, which aimed to look at school and classroom climate influence on student 

learning outcomes, therefore mainly looked at the process occurred in the school. There is some 

researcher (e.g., Scheerens & Bosker, 1997; Creemers & Reezigt, 1999; Scheerens et al., 2003) 

in this phase who stressed the importance of school and classroom climate. For example, 

Creemers (1994) and Creemers & Reezigt (1999) noticed the significant effect on school and 

classroom climate. Scheerens et al. (2003), who proposed 14 effectiveness enhancing factors 

which also stressed the importance of school and classroom climate. Those 14 factors are a 

collection of empirically supported factors, that have been shown to positively correlate to 

students' academic achievement in educational effectiveness study. The factors are 
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achievement orientation, leadership, staff’s collaboration and cohesion, the quality of 

curriculum, school climate, potential for assessment, parental engagement, classroom climate, 

effective classroom management, well planned instruction, self-regulating learning, 

differentiation and adaptive learning instruction, and maintaining students’ progress records, 

giving appropriate feedback and positive reinforcement. 

However, in terms of inputs and process variables, some other conceptual fluidity exists 

(Reynolds et al., 1996). For example, the teaching qualities could be operationalised as criteria 

for teachers, which is viewed as input factors. However, as an alternative, when working in the 

context of observed teaching activities, it can be seen as a process factor. 

3.2.1.3 Fourth phase 

According to Reynolds et al. (2014), the fourth phase is yet in evidence currently. This 

phase shows the noticeable internationalisation of SER. It reflects the noticeable 

internationalisation of the area, combined with convergence and collaboration of methods 

provided by SER researchers working closely with practitioners and policymakers. A mixture 

of school effectiveness (SE) and school improvement (SI) contributes to a more cultural view 

of schooling than of the strict structural factors of SE and its determination to treat teachers as 

something other than pure empirical academic actors (Reynolds et al., 2014).  

In this stage, the theoretical foundations and theoretical models were increasingly being 

developed. Concerning research methods, mixed-method studies involving large-scale 

quantitative exploration were initiated in conjunction with an in-depth case study of individual 

schools.  

3.2.1.4 Fifth phase 

The typical features of this phase are the establishment of SER as a complex and 

dynamic group of relations between effectiveness factors (Reynold et al., 2014). The most 

prominent movement at this stage is marked by the emergence of the dynamic model of seeing 
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educational effectiveness by Creemers and Kyriakides (2008).  This dynamic model tries to 

establish a robust conception of how the system of education functions. This ambitious model 

(Sammons, 2009) is moving beyond associations. It attempts to discover causality in the 

educational system, shifts from the concept of effectiveness as a static function, positioning 

change assessment as one of its main goals. In turn, this more dynamic viewpoint is related 

to involvement in alternative types of statistical analyses (i.e., multilevel structural equation 

modelling) which can enable the development of specific relationships among educational 

factors and the outcomes of students as well as reciprocal relations between educational factors 

(Goldstein, 1997; Goldstein et al., 1993; Reynolds et al., 2014). 

3.2.2 Critics on SER 

School Effectiveness Research (SER) has a long history (as mentioned above) and have 

played a significant role in the development of educational research but is also contentious 

(Lauder et al., 1998; Thrupp, 2001). This section addresses together with a variety of 

counterarguments toward SER. Teddlie and Reynolds (2001) in their attempt to encounter 

SER’s criticisers, the critics can be classified into three main issues which include: political, 

methodological, and theoretical.  

Concerning the political issue, criticisms contend that the SER study is of "political 

interest," complies to government values, and supports the perception that education fails, 

"blaming' schools and their teachers (Elliot, 1996). Luyten et al. (2005) added that the so-called 

'political-ideological aspect' of the study into school efficacy contributes to an investigative 

agenda that represents policy concerns instead of empirical science. However, Teddlie and 

Reynolds (2000) stressed that SER is always politically debatable, as it refers to the nature and 

goals of learning. Regardless of the position, it is evident that there are limits that are easily 

recognised in the field.  
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Thrupp (2001), Luyten et al. (2005), and Angus (1993) have addressed the critics on 

methodological approach in SER. They criticise that the methodological approach in SER 

mainly focuses on the quantitative and the excessive use of statistical analysis, compared to the 

use of qualitative approaches. Morley and Rassool (2002) added that learning outcomes in SER 

are placed within a framework of technical rationality, which represents the discourse of failure 

and a performance obsession as well as too “mechanistic” (Elliott, 1996). The obsession on 

academic performance in SER would lead a problematic side-effect, the culture of assessment-

oriented teaching where the teachers teach for examination only (Dorling & Tomlinson, 2016; 

Jennings & Bearak, 2014; Marshall, 2017; Phelps, 2011). In the Indonesian context, the use of 

academic performance only in SER also appear. For example, research conducted by Kaluge 

(1998, 2018) as well as Creemers (1999). They mainly use academic attainment only in the 

research as well as only use quantitative approach. However, the SER, in fact also use different 

research methods, for example, by using mixed-methods and suggested the use of it (e.g. 

Luyten et al., 2005; Muñoz-Chereau, 2013; Sammons, 2010; Sammons et al., 1998). This 

research is also in the position to use not only academic achievement and strongly agree to use 

a combined quantitative and qualitative approach.  

Regarding of the theoretical framework, Luyten et al. (2005) argued that the SER 

includes layers, i.e., students who are nested in classrooms or teachers, nested inside 

divisions/departments that are seen as subsystems in schools. Luyten et al. (2005) argue that 

SER neglects other things that are considered to be relevant for learning. Moreover, Luyten et 

al. (2005) argued that work in SER seems to have the "objectivity" to generate scientific 

knowledge by rigorous quantitative methodologies. Those authors claimed that SER ignores 

theoretical foundations in that quantitative processes rather than conceptual/theoretical 

explanations support the use of certain variables. This accused the SER of using the variables 

to pick and operationalise, but without clarifying how and why they refer to each other. There 
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are some SER researchers (e.g., Coates, 2003 – Microeconomic theory; Kyriakides et al., 2000 

– Cremers comprehensive model; Reezigt et al., 1999 – Carrol model) that have used the 

theoretical framework in their research, even if not all of them (Scheerens, 2013).  

3.2.3 Choosing among the various models of SER 

This study utilised the dynamic model of educational effectiveness as its conceptual 

framework. This framework is selected over the others due to two main reasons. First, the 

model considers a broader range of educational outcomes, including effective outcomes such 

as academic self-concept and self-efficacy that will be used in this study. Second, the model 

considers five effectiveness evaluation dimensions (frequency, focus, stage, quality and 

differentiation) in explaining factors that influence school effectiveness. It enables researchers 

to explain in depth why some schools have a better climate than others. The utilisation of this 

model in Indonesia is essential considering the diversity of educational quality in the country. 

This model enables researchers to highlight differences among the schools in greater clarity.  

There are, of course, other approaches to study school effectiveness. From an 

organisational point of view, school effectiveness is seen as a function of effective policies and 

management. From this point of view, school effectiveness may be promoted, for instance, 

through a change in curriculum. But such a perspective often neglects the psychological 

components of school effectiveness. After all, schools consist of individuals with their 

respective roles, obligations, motivation and goals. Such collections of individuals have unique 

experiences that may contribute to the development of the effectiveness of their school. As will 

be discussed in detail, DMEE allows researchers to assess both the organisational components 

of schools as well as the psychological experiences of school members.  
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3.2.4 Dynamic models of educational effectiveness (DMEE) 

3.2.4.1 Background  

Since the primary purposes for choosing this framework lies on two purposes as 

mentioned in the above section, a detailed explanation of DMEE goes beyond the extent of this 

section. Therefore, this section presents a brief overview of the dynamic theory in brief as well 

as the concept of effectiveness evaluation dimensions used in the current study. For a more 

extensive overview, please refer to the book The Dynamics of Educational Effectiveness 

(Creemers & Kyriakides, 2008). 

In response to many criticisms on school effectiveness research as mentioned in 

previous section (see Angus, 1993; Elliott, 1996; Goldstein & Woodhouse, 2000; Luyten et al., 

2005; Thrupp, 2001), Creemers and Kyriakides (2008) develop the DMEE. The model aimed 

to help and expand practice throughout a theory-driven and an evidence-based approach. Also, 

DMEE develops new models that move beyond the estimation of statistical relationships 

between variables (Coe & Fitz Gibbon, 1998). It stands out as an alternate theoretic model that 

counters the methodological and conceptual perspectives present in the field. DMEE has been 

not just remarked as an enhancement in the SER theoretical field and methodology by many 

researchers (e.g., Reynolds et al., 2014; Sammons, 2009). However, it has also progressively 

surpassed earlier models. It has been so dominant, that it has been highlighted as the starting 

point of the phase 5 of SER, which reflects of educational effectiveness as a dynamic, 

multilevel, not static set of relationships and achieving different outcomes. It is, therefore, a far 

more complex conceptualisation of the relationship between educational factors than having 

been used in SER formerly.  

The model builds on the Creemers’ (1994) comprehensive model of educational 

effectiveness. The model is relatively similar to other models, such as multilevel school’s 

effectiveness models developed by Scheerens (1992), Slater and Teddlie (1992), and Teddlie 
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and Stringfield (1993). Models also shared characteristics in integrating school and classroom 

level variables that influence student learning outcomes.  

The key idea of the dynamic model assumes that effective schooling as an ongoing 

dynamic process.  It attempts to explain the complex relations between the numerous factors 

of school effectiveness and education development factors (Sammons, 2009). The model tested 

by several studies in some different contexts, but mostly in Cyprus and Netherlands 

(Kyriakides & Creemers, 2009, 2012; Kyriakides et al., 2010;  Kyriakides et al., 2013). The 

model refers to various factors of effectiveness which operate at different levels. It has four 

levels: context/national policy, school, teacher/classroom, and student. Teaching and learning 

process at teacher/classroom level is also emphasised. However, school-level factors are 

expected to provide the conditions for maximising the teaching-learning process by creating 

school policy on teaching and providing a supportive learning environment.  

The model also considers that the teaching-learning process is influenced by a broader 

educational setting. For example, social values and national policies play a significant role in 

determining teachers’ and students’ expectations. According to Creemers and Kyriakides 

(2006, 2008), the model presumes that the factors at school level and context level have effects 

on student learning outcomes both directly and indirectly. Also, this model considers a broader 

range of educational outcomes. Also, some factors which operate at the same level are assumed 

to be interrelated and not always linear. The presumption offers the opportunity to search at 

acceptable values of the various dimensions of factors and for maximum combinations of 

factors. A major feature of this model also changes in features and effectiveness over time; 

hence the use of the term dynamic (Creemers & Kyriakides, 2006, 2008).  

3.2.4.2 Effectiveness evaluation dimensions 

To counter another critique that the models of educational effectiveness generally fail 

to adequately provide effectiveness measure factors satisfactorily. The model is designed to 
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measure and describe school effectiveness factors using five evaluation dimensions, namely: 

frequency, focus, stage, quality and differentiation (Creemers & Kyriakides, 2006, 2008). 

Those effectiveness evaluative dimensions allow researchers to explain more precisely the 

functions of each school effectiveness factors. Generally, the frequency dimension represents 

the number of activities related to the factors of effectiveness, while the other dimensions 

evaluate the quality of characteristics of each school effectiveness factors. This may be the 

most straightforward way to assess the school effectiveness factors that influence student 

performance, and most effective research use that same dimension to identify factors of 

effectiveness (Creemers & Kyriakides, 2008). By only using frequency, many practices may 

not necessarily improve student learning outcomes. It is therefore important to evaluate their 

quality regularly, for example, by taking a critical look at the specified activities and examining 

whether the empirical literature fully supports them (Creemers & Kyriakides, 2006, 2008). 

The focus dimension refers to the broadness or specificity characteristics of activities: 

whether it is too broad or too specific related to its purpose. The stage dimension refers to the 

specific moment when activity happens. The quality dimension associated with activities or 

policies that have been applied to make sure that the factors are functioning as they are. Lastly, 

the differentiation dimension applies to the degree to which factor-related activities for all 

subjects concerned are performed in the same manner.  

3.2.4.3 Factors operating at different levels 

3.2.4.3.1 Student Level 

Previous research on SER consistently found that student achievement is influenced by 

students’ characteristics/background. Therefore, in the dynamic model, this student-level 

characteristic is also emphasised.  Further, the dynamic model includes two key categories of 

student’s background factors that are taken from a different perspective of SER; sociology and 

psychology. From a sociological standpoint, the model includes student’s socio-cultural and 
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economic backgrounds, including Social Economic Status (SES), ethnic background, and 

gender. On the other hand, from the psychological perspective of SER, student’s characteristics 

are also considered (Creemers & Kyriakides, 2008). These characteristics include aptitude, 

motivation (perseverance, subject motivation), and personal characteristics (personality traits 

and thinking style). Other variables are time on task and opportunity to learn. However, in term 

of motivation variables, it is problematic. Creemers and Kyriakides (2008) did not include self-

efficacy, even though this variable in many studies have been found to have a relationship with 

achievement (Marsh & Martin, 2011; Pajares & Urdan, 2002; Usher & Pajares, 2009). 

Therefore, in this research, the researcher includes motivation variables like self-efficacy as 

well as self-concept, particularly math self-efficacy and self-concept. 

3.2.4.3.2 Teacher/classroom level 

Since the main purpose of SER is to establish specific factors that support and promote 

learning, Creemers and Kyriakides (2008) argued that the dynamic model emphasises mostly 

on the factors affecting at the teacher and school levels. At the teacher or classroom level, their 

focus is mainly on the teaching-learning process delivered by the teacher. They proposed eight 

effectiveness factors that portray the pedagogical role of teacher. Therefore, even they do 

recognise that teacher’s characteristics (i.e., gender, age, education background) are important 

to student learning outcomes and the main topic in SER, those factors were not included in the 

model. The model, as mention before, believed that the process is more important than 

teachers’ personal background. The eight factors of “the classroom process” are orientation, 

structuring, questioning, teaching-modelling, applications, teacher role in making the 

classroom a learning environment, management of time, and classroom assessment (p. 103). 

The explanation of each factor will be discussed in brief to get an idea of how the model 

emphasised to these eight factors (Creemers & Kyriakides, 2008).  
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(1) Orientation relates to the teacher's activities which provide the specific targets of the lesson 

being taught. Classroom orientation aims to create a supporting learning environment as 

well as to build a good interaction between student and teacher in the classroom (Deemer, 

2004). However, not only discussing the specific goal that will be achieved, but orientation 

also includes physical orientation of the classroom (i.e., a seating arrangement) (German 

et al., 2020; Gremmen et al., 2016; Hastings & Schwieso, 1995; Zerin, 2009). In addition, 

the teacher, during the lesson process, encourages the students to understand why a 

particular thing or activity happens, by giving guidance assignment. Therefore, teacher 

need to use active learning strategies to make students on the track, for example by doing 

structured debate (Koklanaris et al., 2008; Oros, 2007). 

(2) Structuring refers to teacher activities that not only providing a good learning material but 

also organised and structured it by (a) begin by explaining the objective; (b) sketching out 

the content to be covered and communicate the shifting between lesson; (c) reflecting on 

key ideas; (4) and reviewing key ideas when ending the lesson. Structuring the classroom 

activities also means designing a well-managed learning environment (Renne, 1996; 

Tanner, 2013). Accordingly, the student and teacher know what they have to do in order 

to create a respectful interaction in the classroom. However, highly structured lesson plan 

may lead teacher to only focusing the activities rather than the learning goal (Boikhutso, 

2010).   

(3) Questioning means how effective teachers raise multiple questions and try to engage 

students. Asking lots of question to the student could encourage student participate in the 

class discussion (Kyriakides & Creemers, 2006). Questioning is a potential tool to engage 

student involvement and enhance critical thinking (Elliot, 1994; Eshach et al., 2014). 

However, the teacher needs to be clear when asking question, because asking for a vague 

question (i.e., asking trick and too abstract/complex questions for children of their age) 
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may lead to some negative learning attitudes (feeling learned helplessness, and they say: 

'I can't do this,' or 'It's difficult’). In addition, Excessive questioning will also disturb the 

learning process and decrease the quality of the student responses (Larson & Lovelace, 

2013). The vague and excessive questions hamper the development of a positive classroom 

environment. 

(4) Teaching-modelling refers to teacher activities which can help students to create their own 

approaches and strategies to help them overcome various problems. in other word, the 

teacher needs to develop their student’s self-regulation learning (SRL) skills, because the 

process of learning requires self-regulation. These strategies allow students to develop and 

improve learning habits (Zimmerman, 2000). However, the use of SRL strategies requests 

for thoughtful consideration of student abilities and needs. For example, a research by 

Moos and Ringdal (2012) found that students with cognitive strategies, the explicit 

instruction on these SRL processes may have adverse reactions.  

(5) Applications underline explicitly the immediate practice of lessons/topic that has been 

learned at the individual level or in a group during the course. Practice is one of 

encouraging strategies to improve classroom learning (Karpicke et al., 2016; Moreira et 

al., 2019). Besides, immediate practice significantly has more long-term retention of the 

materials studied than just traditional test (Pashler et al., 2007). However, this method of 

teaching must be followed by giving feedback (Goossens et al., 2014). 

(6) Creating a positive classroom climate. The dynamic model of creating positive classroom 

climate refers to the role of the teacher in creating a positive learning atmosphere in the 

classroom. As this factor is a main interest in this research, a relatively detail discussion 

will be explained further after this short explanation of teacher/classroom level factors. 

However, all other factors are related to the creating a positive classroom climate factor. 
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(7) Management of time, where teachers should arrange and manage the classroom 

environment as an effective learning environment and thus improve participation levels 

and actively assess the classrooms. Occasionally, the transition from task to task can cause 

class chaos, particularly when students are confused with the next task, the management 

of the classroom can be completely disrupted (Codding & Smyth, 2008). Therefore, time 

management also relate to how teacher structuring the productive classroom. Meta-

analysis conducted by some researcher (Hattie, 2012; Marzano et al., 2003; Scheerens, et 

al., 2013) emphasised that classroom time management is a productive use, which means 

that the most important thing is creating conditions for engaging students, not only 

prolonging them. 

(8) Assessment is known as a specific aspect of teaching. The student assessment will help 

teachers to decide the needs of their students and to critically assess their teaching practices. 

Assessment is an essential element of learning in determining whether or not the learning 

goals are accomplished (Earl, 2012), especially formative assessment which is one of the 

most important factors in terms of effectiveness at any level and particularly at the level 

of classrooms (Biggs, 1998; Brookhart, 2001). However, the evaluation of education can 

only really benefit education if it is designed to provide quality education (Felner et al., 

1995). 

As the focus of this research is related to school and classroom climate, at this level, 

teacher responsibility in creating the classroom as a learning climate is discussed. As 

mentioned before, that this factor cannot be separated to other factors of classroom/teacher 

level (see the definition of each factor above). Creating classroom climate is like a central 

factor in classroom management. This factor can be seen as a classroom climate created 

by teachers and interaction that they have been made in the classroom. In a dynamic model 

(Creemers & Kyriakides, 2009), there are five elements of the classroom climate that 
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should be considered: 1) interaction between teacher and student, 2) between student 

interaction, 3) how teacher treats students, 4) competition between students and 5) 

classroom order. As empirical research in the class environment has shown (e.g., Withal, 

1949; Moos, 1980: Rubie-Davis, 2014), the first two components are key elements for 

classroom climate assessment. The other three elements refer to the teacher's effort to 

create a supportive environment for learning (Creemers & Kyriakides, 2008; Creemers & 

Reezigt, 1999). Creemers and Kyriakides (2008) emphasised that the dynamic model’s 

view on classroom climate refers to the type of interactions that occur in a classroom, 

rather than perceiving teacher behaviour. So, the stressing point is on the process of the 

teaching-learning itself. 

3.2.4.3.3 School level 

From the dynamic model’s view, the school level factors are on two main elements of 

school policy that influence the teaching and learning process at the teacher and student levels. 

The two key elements are (1) teaching learning policy and (2) school’s learning environment 

policy. The factors related to the school policy primarily contribute to the actions taken by the 

school to help teachers and others understand clearly what to do. Thus, there are four key 

factors need to consider at the school level.  (1) School policy on teaching and concrete 

measures to improve learning. (2) Evaluation of teaching school policies and steps taken to 

improve teaching. (3) Regulation to create an environment for school learning and steps taken 

to improve the environment for school learning. (4) assessment of the school learning 

environment. 

The primary assumption of focusing on those factors is because the model is not 

focused on an individual, but the effect of the action. So instead of measuring principal 

leadership style or so on, the model gives more emphasis on the impact or result of the 

leadership (e.g., policy to improve teaching and learning process at school).  
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3.2.5 Limitations in using DMEE in the study  

It is beyond the scope of the study to test and seek to validate DMEE in the Indonesian 

context. The main aim to utilise DMEE as the foundation of the framework of this study is 

mainly on the use of its effectiveness evaluation dimensions. It is not possible to apply all the 

features in the model to this research for some reasons.  

1. This research only uses TIMSS data that naturally cross-sectional, although the 

dynamic model prerequisite longitudinal data. Therefore, the DMEE cannot fully 

adopted. 

2. Educational effectiveness model of Creemers and Kyriakides (2008) does not provide 

a clear definition between the learning environment and school climate, they used the 

term interchangeably. The model also has a limited explanation of school and 

classroom climate. However, they provide a chance to assess school climate by taking 

into account the five evaluation dimensions of educational effectiveness (frequency, 

focus, stage, quality, and differentiation). By using these dimensions, it is possible to 

measure school climate in depth. So, it may get a better understanding of school and 

classroom climate in the Indonesian context.  

3. Thapa et al. (2013) consistently used school climate term and did more in doing a 

review on school climate research. Therefore, they provided a clear understanding of 

the school climate. However, most literature in school climate did not offer how to 

measure school climate in depth. School climate is typically measured by gaining 

school members’ perception by using questionnaires, and the result mostly captured 

school climate perception on the four aspects of the climate. Only providing those 

aspects might be not fair when comparing one school climate to others, because each 

school has different effectiveness, may have a different focus, stage, quality, or 

differentiation (Azkiyah et al., 2014; Creemers & Kyriakides, 2009, 2010; Kyriakides 
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& Creemers, 2009; Kyriakides et al., 2009; Kyriakides et al., 2010).  Besides, the 

psychological tradition of classroom environment research paid much attention to 

instruments for the measurement of students’ perceptions of climate. Many studies 

report on psychometric characteristics (Fisher & Fraser, 1990; Fraser & Fisher, 1986). 

Also, there is a need to integrate elements of different research traditions and search 

for the contribution of the teacher in creating the classroom as a learning environment 

(Creemers & Kyriakides, 2008). 

By combining these concepts, it will measure the effectiveness of school climate, not 

just the school climate. So, the whole picture of school climate might be captured, and this 

approach may give more information to the policymakers how to develop and evaluate school 

climate and may lead to improve it. 

3.3 School climate 

3.3.1 Significance of school climate in SER and its critiques 

3.3.1.1 Significance 

Though school climate has been recognised for more than 100 years (Cohen et al., 

2009), the empirical study concerning school climate was started at the end of the 1970s when 

SER paid particular attention to the school processes (Van Houtte, 2005). The importance of 

school climate in SER also has been indicated in some early research as can be seen in the first 

phase of SER development (Bloom, 1976; Brookover et al., 1978; Rutter, 1979). Bloom's 

(1976) research report indicated that the learning environment has a significant effect on the 

results of student learning. 

Bloom (1976) also said, despite evidence of variations in school learning's existence 

and continuity, he remained persuaded that a large proportion of the disparity was attributed to 

the school learning environment. Bloom (1976) examined substantial evidence for the 

development of various characteristics from longitudinal studies of 
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school learning environments and concluded "the environment is a determiner of the extent and 

kind of change taking place in a particular characteristic" (p. 209). The five-year research 

conducted by Rutter et al. (1979) has shown that a variety of climate and environmental factors 

have an impact on academic performance. Also, Reynolds (1982) concluded that school 

climate appeared to vary concerning the effectiveness of the school. Dumaresq and Blust 

(1981) identified that the school climate is affected by school members' beliefs, cultural values, 

attitudes that impact the school environment's circumstances, activities and practices. They 

argued that the school climate is acknowledged as one of the characteristics that specify or at 

least influence how well schools perform. Knight (1985) also indicated the urgency of further 

study into the links between academic performance and climate factors if schools need to be 

encouraged to know about their vision and missions. Later, Freiberg and Stein (1999) claimed 

that the climate of a school could promote resilience or become a protective factor in a school. 

Also, in the DMEE, school climate is one of the main factors at the school level, noted 

as a school learning environment (Creemers & Kyriakides, 2008). By reviewing various school 

effectiveness studies, Scheerens et al. (2003) also identified that school and classroom climate 

are two of fourteen factors that may enhance the effectiveness of a school.  

Following the multilevel nature of the school, Creemers and Kyriakides (2008) claimed 

that learning environment (or school climate in this research) of the school might improve the 

functioning of classroom-level factors including classroom climate. The classroom climate 

aspect emphasises on orderliness and the relationship between teacher and student, student-

student relationship, and the satisfaction of this relationship (Scheerens et al., 2003).  

The school climate emerged as a substantial factor of an effective school, and a close 

relationship between school climate and student achievement. In other words, the school 

participates in promoting learning outcome through its "climate”. Student outcomes, whether 

it is academic or affective, exist in a manner where different social environments tend to 
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produce a range of effects from school processes (Anderson, 1982). Also, Fisher and Fraser 

(1990) found out that the school environment provides a significant contribution to the 

effectiveness of a school, together with curricula, infrastructure and leadership.  

School climate is one of school process features in SER (others like teaching practices, 

school management and policy) that influence student learning outcomes (Reynolds, 1982; 

Reynolds & Teddlie, 2002; Reynolds et al., 2015; Scheerens et al., 2003). School process is 

believed to have the most potential for understanding and improving school success. Though 

many schools, or most of schools at least, have little control of the backgrounds and traits, 

resources and social characteristics of students. On the other hand, school process factors have 

enough control over how schools are managed and organised.  

Some researchers (Raudenbush & Willms, 1995; Scheerens, 1990; Willms & 

Raudenbush, 1989) have also mentioned the process factors as “Type B effects”. Because, 

when statistical adjustments are made for the effects of other factors, school process factors 

share a more appropriate and better basis for comparing school performances. Recently, 

Reynolds et al. (2015) emphasised the need to acquire a better understanding of the school 

process factor because research on these factors in SER is limited. 

3.3.1.2 Critics on school climate research 

Hoy and Hannum (1997) criticise the way in which SER investigates school climate. 

They argued that school climate in SER is a global construct that SER researchers “often use 

loosely to group together studies of the school environment, learning environment, learning 

climate, sense of community, leadership, academic climate, and social climate” (p. 295). The 

researcher supports this view since most of SER did not provide a clear definition of school 

climate as one of the school processes factors. The operational definition of school climate 

tends to have a lack of theoretical basis for the selection, more common sense and varies greatly 

amongst studies (Coe & Fitz-Gibbon, 1998; Miller & Fredericks, 1990; Sandoval-Hernandez, 
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2008). If that loose concept of school climate is found to be statistically significant, then they 

are regarded as critical to school effectiveness (Coe & Fitz-Gibbon, 1998; Lauder et al., 1998). 

According to Ryle (2015), this is a pure false construct that can be classified as a categorical 

mistake. This is only reification, which interprets an abstract concept as a concrete thing (Ryle, 

2015). Reifications and ambiguous definitions are not, of course, an exclusive SER problem; 

they are actually a common issue in the social sciences (Billig, 2013). This common problem 

has been raised at least since Aristotle. 

This research is different from most of SER in term of the clarification of school climate 

concept. Therefore, there is a need to make clear the theoretical background and concept. This 

research provides a theory-driven concept of school climate in the study. Some conceptual 

differences are therefore introduced to provide a place in which factors of the school's climate 

can be operationalised in a theoretical model. The following section addresses current school 

climate definitions and concepts. 

3.3.2 School climate: a challenging definition  

School climate is a topic of many researchers because of its relative importance in the 

success of students learning (Barclay & Wu, 1980; Faour, 2012; Fraser et al., 1988; Freiberg 

& Stein, 1999; Hoy et al., 2002; Knight, 1985; Marsh et al., 2012; Tagiuri, 1968; Van Horn, 

2003; Van Houtte & Van Maele, 2011; Wang & Eccles, 2012). However, it is not easy to define 

because of the volume of study, the many variables process, concepts, and models. It is a loose 

concept, and there is still no consensus among researchers in identifying and selecting the 

aspects that contribute to constructing the school climate (Carrasco Ogaz, 2016; Cornell et al., 

2016; Finlayson, 1987; Freiberg & Stein, 1999; Rudasill et al., 2018). It is maybe because 

‘climate is mostly an affective or feeling element of learning’ (Freiberg, 1999, p. 10). Among 

the definitions contain different terms and concepts including attitudes, share perceptions, 

emotions, and beliefs (Carrasco Ogaz, 2016).  
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There is a varied range of features that has emerged under the school climate research. 

In the early review of school climate research, the definition of school climate has been viewed 

more intuitively rather than empirically (Anderson, 1982). Finlayson (1987) argued that the 

conceptual definition of school climate, as taken by early school climate researchers, tend to 

use climate as a metaphor, where they maintain the idea that climate is something 'out there' in 

the school environment. Winter (1987) also found that some studies (i.e. Brookover et al., 1979; 

Edmonds, 1979), school climate was described as a school building’s atmosphere which can 

be sensed by the impressions, moods and feelings when someone is in some part of the school 

(corridors, classrooms, playground). Another example, Halpin and Croft (1963) defined school 

climate as the personality of a school. They stated that the climate is real and can be experienced 

by all school members’ interactions.  Tagiuri (1968) described the school environment as 

characteristics of the entire environment. Further, in Tagiuri’s view, the school climate is a 

formation of relatively stable elements of the ecology, milieu, social system, and culture.   

Anderson (1982) also adopted those four variables from Tagiuri (1968). Again, this 

formation is like personal characteristics that represent a personality. Ecology includes building 

and facilities, technology, interaction, and academic or simplified by Anderson (1982) as 

school physical characteristics. Milieu indicates to the school social system, includes teacher’s 

skills, motivation, job satisfaction, feelings, values, student’s socio-economic level, teacher’s 

educational as well as the principal’s leadership. Similarly, In Anderson’s view milieu is related 

to the features of teacher morals and student-body. The social system refers to the school 

organisational structure that comprises communication forms, instruction, supervision, 

management, decision-making practices. Equally, Anderson (1982) assumed that the social 

system dealt with financial, economic, and staff and teacher ties. The culture consists of 

behaviour patterns, values, norms, beliefs, history, and ways of thinking. The culture also 

related to teacher participation, teamwork, and school targets (Anderson, 1982). 
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Then, Hoy (1990), defined school climate is an overall concept that portrays the 

atmosphere of a school. School’s members felt and experienced it, including student, teachers, 

headteachers and administrator, which affects school behaviours and activities (Hoy & Miskel, 

2013). They also use the organisational/school health metaphor to investigate the school 

climate. Hoy’s (1990) idea was adopted from Miles (1965) who was the first scholar to 

introduce the concept of healthy organisation in the school context. A healthy organisation is 

the one that not only has surviving abilities but also has the coping ability for an extended 

period. It continually develops and expands its coping skills. According to Hoy et al. (2002), a 

healthy school climate has positive members interrelationships. For example, teachers like to 

work with their colleagues, school, and their students and they are inspired to achieve academic 

excellence.  

This view (the use a metaphor to describe school climate) is challenging to be 

operationalised or measured, and Finlayson (1987) has warned and critiqued the use of 

metaphors in school climate definition. He stated that the use of metaphor is ambiguous 

because individuals establish their own meaning of the metaphor but all of them rely on its 

importance for themselves. For instance, this comment illustrates well the challenges a teacher 

had to convey the perceived school climate:  

“I can define it, and yet I cannot define it. It is like a ghost: I can touch it, but it 

is not there, but I know it is there, and I do not have a great deal of control over 

it.” (Finlayson, 1987. p. 163).  

Then he added that psychological perspective conceptualises the process of meaning 

formation at the level of the individual school members. The perspective also did not take into 

account the interaction, organisation or culture processes where systems of meaning used by 

school’s members are built and these processes are sustained (Finlayson, 1987). The school 

members also perceived the climate of a school differ, unique and vary remarkably; these are 
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unique from the simplest thing, such as paint colour on the walls, the way seats are positioned 

in the teachers’ room, the presence or absence of pupil displays, and the way school leaders 

interact with each other. In other words, the variability of perceptions is from physical to 

intangible factors.  

Recently, school climate has been defined as a quality of school life, for example, 

Freiberg and Stein (1999) described school climate as the quality of a school that assists school 

members to feel emotional interest, honour and significance when helping to create a sense of 

belonging at the same time. Hoy and colleagues (Hoy & Hannum, 1997; Hoy & Miskel, 1996, 

2005; Hoy et al., 2006) stated that school climate is a collection of internal characteristics that 

influences the quality of the school life. 

Cohen et al. (2009) prefer to the idea of quality and character of school life, comprising 

the perception patterns of school members’ experiences of school life, reflecting the norms, 

goals, values, interpersonal relations, teaching-learning process, as well as school structures. 

Though this definition is relatively too broad (Carrasco Ogaz, 2016), however, the definition 

is relatively common among the researchers. The consensus of the definition is indeed limited, 

but most concepts highlight the importance of relationships between the members of the school 

family and indeed the importance of common school goals, norms and values (Payne, 2018) as 

Cohen et al. (2009) proposed.  

3.3.3 School culture and school climate 

It is important to make it clear that the term of school climate compares to other 

theoretically similar terms before further school climate definitions are discussed. For example, 

the terms of school climate and school culture are often used interchangeably (Van Houtte, 

2005; Van Houtte & Van Maele, 2011). Though they are originated from different research 

traditions. Both concepts detect specific features of the organisation. Numerous features of the 

two concepts overlap when researchers want to study school contexts in order to take into 
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account the essence of the feel or meaning of the school. Some research reports confused these 

two concepts and used them together to measure organisational environments. However, this 

understanding has not been accepted by scholars of culture and climate. Therefore, it is 

necessary to make a contrast comparison of these two concepts and draw precise positions to 

the theoretical base for this study though both terms were vague, and neither explained deeply 

(Hoy, 1990). 

The difference is generally that culture includes assumptions and ideologies, the climate 

is described as emotional and behavioural perceptions (Dorina, 2013). Hoy (1990) 

distinguished that school climate is generally investigated from a framework of psychology, 

while school culture mostly is examined from the framework of anthropology. Therefore, 

school climate research mostly utilises statistical analysis (quantitative) and culture studies 

predominantly using phenomenologist and ethnographer's methods (qualitative) (Hoy, 1990; 

Schoen & Teddlie, 2008). The culture of the school can be studied through stories debates, 

events, teacher and student reports, interviews and videos that explain what occurs in school 

and classroom (Schoen & Teddlie, 2008), while school climate is mostly measured by a 

validated questionnaire (Freiberg & Stein, 1999). Climate is typically seen as collective 

perceptions, whereas culture is seen as shared assumptions (i.e., norm, traditions, beliefs) (Van 

Houtte, 2005; Van Houtte & Van Maele, 2011). School culture is “an unseen and an 

unobservable force behind school activities, a unifying theme that provides meaning, direction, 

and mobilisation for school member” (Prosser, 1999, p. 14). It informs members of the school, 

which is essential and how they are to behave.  

However, the debates are still going on, for example, Van Houtte (2005) tended to 

subsume culture under the climate, but he suggested that school culture is the better frame for 

studying school effectiveness. Whereas Schoen and Teddlie (2008) suggested that school 

culture and school climate definitions are similar but should be defined at a different level. 
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Then, they recommended that the school climate is more suitable to consider as a part of the 

wider school culture construct. This view is in line with Tagiuri  (1968), which included culture 

in assessing school climate (Anderson, 1982; Van Houtte, 2005). According to this view, the 

climate of a school may reflect the culture of a school and the shared norms and beliefs 

influence school members' behaviours and emotive reactions to the school and thus influence 

the school organisational climate. 

It is then crucial to further investigate how researchers define them when a comparison 

of the two is made. School culture researchers are more focused on the progression of school 

social systems over time. The importance of a deep understanding of underlying assumptions 

as well as the insiders' point of view of the organisation is mostly needed. School climate 

researchers, however, are more concerned with the school members' perceptions of observable 

practices and the process of the school. These practices and processes are close to the surface 

of the school life. They are related to the impact that the school or organisational systems have 

on groups and individuals (Liu, 2004; Louis, 2006; Schoen & Teddlie, 2008).  

In terms of research focus, Hoy and Tarter (1997) argued that if the research goal is to 

establish the fundamental forces that drive action in a school or the values and symbolism of a 

school, then a cultural approach is preferred. Then, if the emphasis is to clarify, control and 

improve the actual actions of school members, the climate approach is more appropriate.  

Since this research focuses mainly about how school members perceive about their 

school, the term school climate will be used, then the school climate was measured by the 

perception of all school members (Glover & Coleman, 2005; Hoy et al., 1998; Zullig et al., 

2011). The stress on perception is central to school climate in order to discriminate against 

school culture (Brault et al., 2014).  
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3.3.4 Classroom climate and school climate  

A classroom is a central place for student personal and academic development, and each 

class has a distinct climate that facilitates growth (Moos, 1980). The classroom climate is 

suggested as a dynamic social system which not only includes teacher-student behaviour and 

interaction but also student-student interaction (Moos, 1980). Previously, Withall (1949, 1969) 

argued that classroom climate is the emotive tone of direct interactions happens in the 

classroom. Similarly, Anderson et al. (2004) stated that classroom climate is the social 

environment of a classroom. Moos (1980) defined the classroom climate as the people’s shared 

perceptions in that classroom.  

The stressing on social interaction is one of the central ‘process indicators’ associated 

with school climate. In line with this view, in the SER, classroom interaction is also 

fundamental in studying classroom climate. For example, DMEE defines five foundations of 

the classroom as a learning environment that are needed to consider, including teacher-student 

interaction and student-student interaction (Creemers & Kyriakides, 2008). Those interactions 

are a key point since it creates how classroom members perceived the climate. Whether it is 

positive or negative, supporting or discourage. Scheerens et al. (2003) in their summary of 14 

effectiveness enhancing factors consider classroom climate as one of the key elements and also 

put teacher-student and student-student interaction as central measures. Rubie-Davies (2007, 

2014) also has a related view. He stated that the climate in classrooms is the product of two 

facets: the teaching practices and psychological matters. The first demonstrates the outcomes 

of teaching choices made by teachers while the second is the reflection of the interaction 

between students and teachers and students. Thus, classroom climate can be stated as part of 

the school climate that occurred inside the classroom, the teaching-learning process. The 

teaching-learning process itself automatically includes interactions. 
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Further, Moos (1980) constructed a classroom climate scale that mainly consists of 

relationship/interaction, self-development, and system maintenance and change factors. The 

relationship factors measure student involvement, support and help between student, 

companionship/friendship and trustworthiness, and teacher’s support to the students. Personal 

growth measures the emphasis on the academic task. Lastly, system maintenance and change 

associated with maintaining the classroom functioning in order. Again, Moos (1980) also 

support the view that interaction is a key factor in classroom climate. 

Previous studies found that classrooms climate had a significant relationship with 

student outcomes both cognitive and affective in some countries like in the US, China, and the 

Netherlands, as well as in Indonesia (Byrne, 1984; Cheng, 1994; Creemers & Reezigt, 1999; 

Fisher & Fraser, 1983; Margianti et al., 2001). However, most of the study was mostly using 

only quantitative approach (Barclay & Wu, 1980; Lin & Crawley, 1987; Moos, 1980; Reyes et 

al., 2012; Teodorović, 2011).  

3.3.5 Issues in school climate research 

Some researcher found that, there is a series problem that is essential to be focused and 

fixed in school climate research (Anderson, 1982; Cohen et al., 2009; Zullig et al., 2010; 

Freiberg, 1998; Marsh et al., 2012; Thapa et al., 2013; Wang & Degol, 2015). However, that 

is not always straightforward and there is no precise way to address such issues. To overcome 

the issues, Carrasco Ogaz (2016) classified eight specific challenges underlying school climate 

research, there are: multidimensionality, nesting or hierarchical issues, inference level, reference 

level, complex relationships, methodological bias, causality and temporality. However, this 

research only discusses two main issues because it is related to the recent study in term of to 

overcome conceptual clarity of school climate factors. The two issues are 1) 

multidimensionality, and 2) inference level and referent issues. 
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3.3.5.1 Multidimensionality 

Carrasco Ogaz (2016) argued that the major problem that lies following the school 

climate multidimensionality issue is the interpretation of its concept into a complete construct 

view. One common problem in this field is by assuming a concept as a construct, and this can 

lead to categorical mistake (Holth, 2001; Ryle, 2015). Categorical mistake is the failure to 

assign a quality or act to something which can only be attributed correctly to objects in other 

categories, for instance, treating abstract concepts as if they have a physical state (Stevenson, 

2010). Therefore, it is essential to separate constructs from concepts (Markus, 2008). 

Constructs are theory-driven and can be taken into account in the evaluation of the observed 

disparity between subjects (Cronbach & Meehl, 1955); whereas the concept is “an abstraction 

that describes a portion of reality” (Shoemaker et al., 2004, p. 15) do not have such a weight. 

Therefore, school climate should be seen as an umbrella concept (Freiberg & Stein, 1999). 

School climate factors from different research can be classified into different constructs. This 

approach facilitates to explain how school climate construct seems unclear and ambiguous. 

For instance, when a research result state that ‘positive school climate is a key 

component of effective schools’, it is not an interpretable claim for that school climate since 

the readers do not know exactly which of the possible factors the researcher used. Nonetheless, 

the condition will be different if the school climate is seen as an umbrella concept which deal 

with various constructs. Therefore, “rather than trying to establish a static definition” (Freiberg 

& Stein, 1999, p. 28), by functioning this idea, it can interpret the claim into a different context, 

for instance ‘positive features of the school environment are a key element of effective schools. 

It can be construed as a more concrete idea as ‘higher levels of the teacher-student relationship 

are positively related to schools’ academic success’ (Carrasco Ogaz, 2016).  
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3.3.5.2 Inference level and referent. 

The nested design of the school climate measure is another common problem within 

school climate research (Marsh et al., 2012; Wang & Degol, 2016), particularly for measures 

that obtained from specific respondents in classrooms or schools. The problem is caused by the 

difference between measurements from the same cluster. Choosing to ignore this data structure 

could cause researchers to commit Type I mistakes which is endorsing results that are not real. 

Accordingly, it leads to misplace the level of conclusion and to make inference at the 

inappropriate level. Interpreting student-level perceptions of climate as though they reflect 

school or classroom level climate is a typical sample of the ecological mistake (Morin et al., 

2013). Contrary, the atomistic mistake arises when connections between findings at 

an aggregate level or cluster are believed to be replicated. In short, the nested structure of the 

information from school climate measurements must be accurately calculated for data 

dependency within clusters. 

Regarding the inference level and referent, some researchers claimed that school 

climate is a school-level variable (James, 1982; Marsh et al., 2012; Morin et al., 2013). It is 

argued that school climate research is rooted in the organisational climate theory and given that 

the school is an organisation (Tagiuri, 1968). This viewpoint claimed that all school’s members 

experience a similar climate through their shared interaction within the same setting (Van Horn, 

2003). On the other hand, other researchers claimed that school climate is an individual-level 

variable (James, 1982; Miller & Fredericks, 1990). This perspective indicates that each member 

of the school perceives a different climate based on their background and experience.  

These different views have an impact on the assessment and modelling of the school 

climate (Brault et al., 2014; Van Horn, 2003), since the definition and methods vary and inform 

different processes (Marsh et al., 2012; Morin et al., 2013). When the school climate is viewed 

as a school-level construct, it is usually assessed as an average of each perception of school 
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members within the school, and then the variances between its members are seen as random 

error. Contrary, when it is viewed as an individual-level construct, the perception of each 

member is assessed separately, not as an aggregated perception (Miller & Fredericks, 1990). 

So, each member in the same school may have different values of their school climate that may 

affect their behaviour in a variety way.  

Recently, as some studies have begun to use a multi-level analysis, substantial 

differences in school climate have been found at both the individual and school levels (Konold 

et al., 2014). This method of analysis is necessary to precisely investigate the proper unit of 

analysis for the school climate as it can simultaneously analyse the variance in individual-and 

school/classroom-level.  

3.3.6 School climate factors 

In this study, school climate framework that will inform the research design is based on 

a recent research review by Thapa et al., (2013). They summarised the factors that formed the 

school climate from empirical research in this field. The empirical review is based on the 

previous school climate review by Cohen et al. (2009). This theoretical framework is crucial 

because it is based on the most recent empirical review on school climate and it is 

comprehensive in the sense that it includes almost all of school climate factors referred to in 

previous research. 

Similarly, as stated before that the factors of school climate that included in this review 

are relatively agreed, also, since this research uses TIMSS database, the measurement of those 

aspects is relatively available in this database. However, it is crucial to have a look at how other 

researchers define school climate domains. 

As mentioned before that the school climate could not easily be defined, and therefore, 

there also no established or fixed set of constructs to clearly identify what is school climate, 

and what is not school climate (Carrasco Ogaz, 2016; Cohen et al., 2009; Damanik & Aldridge, 
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2017; Freiberg & Stein, 1999; Payne, 2018; Thapa et al., 2013; Wang & Eccles, 2012; Zullig 

et al., 2011). The school climate is not defined by a single factor. The juxtaposition of various 

factors provides support for teaching and learning for all school members (Freiberg, 1998). The 

Next section discusses the different factors of school climate based on papers cited. The 

discussion is presented in sequence, based on paper’s publication years, and at the end, the 

school climate factors are compared to look at least the global view and the consistency of 

school climate factors among the scholars. 

Anderson (1982) adopted Tagiuri’s (1968) classification of school climate in her 

empirical review of school climate. There are four keys climate factors described in Tagiuri’s 

model. It reflects the collective attributes of organisational climate, includes ecology (school’s 

physical and material); milieu (the composition of the school’s members); social system 

(relationships amongst school’s members); and culture (school’s values and belief systems). 

Next, Hoy proposed different school climate factor for different school level. So, school 

climate factors for primary, secondary, and high school are different. As related to this study, 

for example, there are six factors of climate define the school’s health (Hoy et al. 1997) 

compare to only four factors for high school (Hoy et al., 2002).  

That study only presents school climate factors for secondary school. As stated before, 

there are six factors of school climate in a secondary school which divided into three levels 

(Hoy & Hannum, 1997). The technical level includes academic emphasis and teacher 

affiliation. (1) The emphasis in academics applies to how much learning quality is guided by 

the school. It should be high enough to achieve. (2) Teacher affiliation, where teachers feel 

connected to school, have a strong relationship with other school members, proud to be a 

teacher and enthusiastic.  

At managerial level includes (3) Collegial leadership, where the principal is open, 

supportive, friendly, and treat others equally and at the same time, the principal sets target and 
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share the goal to all school members. (4) Resource support refers to the sufficiency of the 

classroom and teaching materials. (5) Headteacher influence is the ability of headteachers to 

influence school activities and take actions.  

Next, at the institutional level that includes: (6) Institutional integrity refers to the 

ability of a school to maintains educational integrity. All the factors are combined to measure 

the overall index of general school health (Hoy & Hannum, 1997). 

Freiberg (1998) comes with different term of school climate factors. First, cohesiveness 

refers to the form a positive unity among school members and is committed to improving 

education. It is much more like an interpersonal relationship, feel like a part of a group. Fraser 

et al. (1988) stated that a cohesive school climate can be described as how helpful and 

supportive teachers are to encourage student learning. It is also can be explained by the 

willingness of school members to work together if needed. Cohesiveness also reflects strong 

relationship between school members that measures the expected degree of student proximity 

(Loukas & Murphy, 2007). Loukas (2007) added that the cohesiveness between school 

members will protect young people from behaviour problems by an enhanced sense of 

belonging and involvement at school, decrease conflict and peer rejection, could be protective 

as can encourage youth to deal with their feelings and behaviours rather than to use situational 

stress factors. 

Second, respect is a common emotion when a person sees another person as respectable. 

Respect refers to people in the school who think other individuals can be deemed truthful or 

fair to do the right thing. It includes building relationships, compassion and respect between 

people. It is a key value that can affect people in schools who function and learn. According to 

Dallimore et al. (2004), a climate where the school members respect one another is conducive 

to school and class involvement. Cohen et al. (2011) added that a respectful school are socially 

engaged learning environments in which people feel safe, encouraged, engaged and supportive. 
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All school members can work together to emphasise the importance of establishing respectful 

behaviours (Meraviglia et al., 2003). 

Third, Control is when an individual feels able to control and manage a circumstance 

as well as the sense of order within the school. It also reflects the extent of the policy and 

pressure used by the school authorities to maintain control over its members (Fraser et al., 

1988). This factor is equal to orderly school and much more related to disciplinary in the school.   

Forth, Violence relates to the use of force to harm a human person, the use of offensive 

language and threats are also indirect abuse, and the school with a positive climate should 

hinder this condition. It means that the school is safe both mentally and physically. It seems 

particularly important to provide a safe environment to enable pupils to take risks, think 

creatively and objectively and challenge (Davies et al., 2013). 

Fifth, Physical infrastructure is described as the buildings and premises of the school, 

the size of the school and the equipment available to the students to create a stimulatory 

environment. Freiberg and Stein (1999) argued that a school is not biologically an organic 

entity, but that it has both organisational and cultural attributes of a living organism. The 

physical structure can have direct influences on staff and learners. Even the wall speaks (Uline, 

2008) and certainly contributes to a pleasing working environment (Fraser et al., 1988). 

Another researcher, Loukas (2007) simplified the school climate into three factors that 

comprise physical, social and academic factors. The physical factor includes the visual 

arrangement of the school building structures and classrooms, the school size and the student-

teacher ratios in the classroom, school class organisation, operational efficiencies of the tools 

and teaching resources, as well as safety and wellbeing.  

The social climate factor involves the nature of the interpersonal relationship between 

all the school members which include teachers and other staff, student, parent, and community; 

the level of competition and social connection between students; the magnitude of the 
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participation of students, teachers and other stakeholders; the performance and equality of the 

inter-personal relations of students, teachers and other staff (Loukas, 2007). 

Academic factor includes the quality of the teaching-learning process; teachers’ 

expectations for students’ achievement and monitoring the performance of students and submit 

reports appropriately to students and parents (Loukas, 2007). 

In 2010, Zullig and colleagues (Zullig et al., 2010) conducted an empirical review on 

commonly climate factors used in research and they proposed five school climates which also 

reaches an almost comparable summary to previous researchers. The authors contain a 

collection of constructs as follow: order, safety and discipline; academic outcomes; social 

relationship within school, school physical facilities; member’s school connectedness (Zullig 

et al., 2010). 

Before Zullig et al., (2010), Cohen et al. (2009) classify school climate factors with 

high focus on the educational policy role of school climate and related study. The safety factor, 

for instance, is related to school bullying projects, in which the school climate plays a crucial 

role. Cohen et al.'s (2009) view on safety is also relatively similar to Brookover’s (1979) study, 

with more emphasis on beliefs, attitudes, norms and values of schools (Carrasco-Ogaz, 2016). 

On the other side, the teaching-learning factors are much closer to the classroom climate 

research which involves evaluating teaching practices by way of student perceptions, the 

classroom emotional mood, and the learning outcomes expectations of teachers and students. 

Equally, in a broader view, the relationship factor is closer to highlighting the value of 

social interactions between school members (i.e., Bryk & Schneider, 2004). The interpersonal 

relationship factor is crucial for school development. It is believed to play a critical part to 

describe differences between schools, school effectiveness, as well as school improvement. 

The last factor, the physical environment is far more connected to the ecological perspective, 
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which answers questions about the relationship between physical resources of student learning 

results and variables such as school size and design (Cohen et al., 2009; Thapa et al., 2013).  

Then Thapa et al. (2013) added the fifth factor, as an addition to Cohen et al.'s (2009) 

school climate model by conducting a systematic review. Of four factors as Cohen et al. (2009) 

presented above, Thapa and colleagues added the school improvement process factor. This 

factor is mainly focusing on how principal improve school process. It is mostly discussed about 

principal leadership. So, the relationship dimension which is located in teaching-learning 

factors by Cohen et al. (2009), now has its own factor in Thapa’s et al. (2013) concept of school 

climate. 

The most current school climate factors are proposed by Wang and Degol (2015). They 

conducted an analytical review on school climate research. They collected and reviewed around 

327 references and selected the 50 most cited papers as a guide to constructing the factors, and 

then consulted with school climate research scholars to rectify the classification for reduced 

selections. In the end, they also suggested four factors which are identical and comparable 

school climate factors with all the authors mentioned earlier. 

School safety relates to physical and social-emotional security that the school requires, 

as well as the degree of order and discipline of all school members. Community refers to 

consistency and quality of connections between school members. There are four measurements 

to the community factor of school climate: interpersonal relationships quality, connectedness, 

appreciation for diversity, and community collaborations. The academic climate is generally 

defined by three aspects: leadership teaching and learning, and professional development. This 

factor is one of the most notable and significant aspects of the school climate relating to forms 

in which teaching and learning instruction is encouraged in school. Lastly, the environmental 

surrounding plays a critical role to shape school member’s experiences. It relates to the 
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suitability of the school physical environment, building management and facilities, and the 

availability and distribution of educational resources (Wang & Degol, 2015). 

School climate also become an attention to International large-scale studies in education 

(e.g., TIMSS and PISA). All the studies emphasise the popular term of ‘school climate has 

been acknowledged as among the most significant features on student’s learning outcomes 

(Mullis, Martin, Foy, & Arora, 2012). Still, all the studies reflect the state of a variety of school 

climate definitions as previously reviewed. The difference in defining school climate reflects 

the different stresses on what considers as school climate (Carrasco Ogaz, 2016).  

As this study utilises TIMSS 2011, TIMSS’s framework of school climate is also 

reviewed. In TIMSS 2011, school climate was measured using different factor scale (Mullis et 

al., 2012). (1) Emphasis on Academic Success that was collected from teachers and 

headteachers. (2) Headteachers spend time on leadership practices was collected only from the 

headteacher. (3) Safe and Orderly School and the data was collected from the teacher (4) School 

Discipline and Safety. This scale assessed through headteacher report on the severity of the 

various disciplines and issues in school safety. (5) Students Bullied at School. This scale was 

measured by asking the student that based on how often students experienced bullying 

behaviours in the school. Next, a brief explanation of each factor is explained. 

Emphasis on Academic Success 

TIMSS 2011 believe that academic optimism can even overcome a student’s economic 

and family background in explaining academic performance. School Emphasis on Academic 

Success scale has five characterises (Mullis, Martin, et al., 2012, p. 248):  

1. Teachers’ understanding of the school’s curricular goals; 

2. Teachers’ degree of success in implementing the school’s curriculum; 

3. Teachers’ expectations for student achievement;  

4. Parental support for student achievement; and  
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5. Students’ desire to do well in school. 

This set of questions were given to headteachers and teachers. 

Leadership Activities  

In their report, TIMSS also placed leadership as part of the school climate (Mullis et 

al., 2012) and measured by the scale of time headteachers spent on leadership practices, 

indicating that school leadership is an essential part of the school climate in TIMSS.  

Safe and Orderly School  

To collect information on this factor, TIMSS 2011 developed a scale that measures the 

Safe and Orderly School, and the data was collected from teachers. The questions asked the 

degree to which they agreed or disagreed with five statements, for example, “I feel safe at this 

school”; “The students behave in an orderly manner”. 

School Discipline and Safety  

This factor measure principals’ perception to the degree to which a series of discipline, 

disorderly, and bullying behaviours are problems in their schools, including arriving late at 

school, absenteeism, classroom disturbance, cheating, profanity, vandalism, and so forth.  

Students Bullied at School.  

This factor was measured by asking the student that based on how often students 

experienced bullying behaviours in the school. The data were collected by asking the student 

how often they experienced bullying behaviours. For example: “I was made fun of or called 

names”; “Someone spread lies about me”.  

There are several previous research studies which reported using TIMSS database and 

school climate as explanatory variables to explain students’ achievement (Mohammadpour, 

2013; Wang et al., 2012). Mohammadpour (2013) for example, explored the variation of 

science achievement of Singaporean students as a function of student, classroom, and school-

level factors using the TIMSS 2007. One of the factors assessed was school climate which was 

measured at the teacher level and school level. However, the author did not use any theoretical 
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framework of school climate research, and it is only based on what has been measured in 

TIMSS. Contrary, this research will put the measurement of school climate into different school 

climate research conceptual framework. 

3.3.7 Putting it all together 

Table 3-5 shows the comparison of all the school climate factors propose or utilised by 

the previous researchers and Thapa et al. (2013) as the anchor. The table describes the 

variability of the terms used by authors, but almost all of them have similarities in what is seen 

as critical factors. The relationship factor is the most consistent factor that emerged from all 

the authors. The term used is slightly different, but the terms can be referred as the relationship 

factor. Factors like safety, teaching and learning, institutional environment are varying among 

the authors. The least agreed factor is school improvement process, and there is one other 

author mention this factor.   

Those different school climate factors reflect the multidimensional concept of school 

climate. However, the different categorisations seem to overlap with each other and incorporate 

intersecting constructs within them. Variations in the school climate are not defined by a 

distinctive concept in a factor. The categorisations are analogous to permeable categories, 

which link different features with unequal similarities. 



Table 3-1: School climate factors comparison 

Thapa et al. (2013) Safety Teaching & learning Relationship Institutional 
environment 

School improvement 
process 

Anderson (1982) social system; 
milieu 

- ecology; 
culture 

- 
 

Hoy et al. (1997) - academic emphasis; 
institutional integrity 

teacher affiliation; 
collegial leadership 

resource support  principal influence 

Freiberg (1998) control; 
violence 

- cohesiveness; respect; 
trust 

physical infrastructure - 

Loukas (2007) physical Academic social dimension physical, include safety - 

Cohen et al. (2009) safety (physical and 
emotional) 

teaching and learning  relationship  environment (physical) - 

Zullig et al. (2010) order, safety, & 
discipline  

academic outcomes  social relationships, 
school connectedness  

school facilities  - 

Wang and Degol (2015) safety  academic  community  institutional 
environment  

 - 

TIMSS 2011 Safe and Orderly 
School; School 
Discipline and Safety; 
Students Bullied at 
School 
 

Emphasis on Academic 
Success 
 

- - Leadership Activities  
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3.4 Learning outcomes 

Student achievement is the centre of almost all aspects of education that influences the 

effect of all educational improvement efforts (Bloom, 1976; Gardner 2006; Guskey, 2012). 

However, achievement term is still considered inconsistently between the policymakers and 

researchers, and arguably, there is no common understanding of what it means (Guskey, 2012). 

By tracing the meaning of the word ‘achievement’, Guskey (2012) supposed that it means ‘the 

accomplishment of something’. In an educational context, he argued that ‘something’ generally 

refers to articulate learning goals. Therefore, he concluded that ‘student achievement is a 

multifaceted construct that can address different domains of learning’ (p.5).  

However, the emerging body of SER mainly focuses on the cognitive outcomes of 

students (i.e., academic achievement) as children go into school to study something that they 

could not achieve somewhere else (Creemers & Reezigt, 1999). It is argued that academic 

outcomes are the strongest way to reflect the social duty of schools and the area where the 

school can clearly distinguish (Opdenakker & Van Damme, 2000). In line with researchers in 

the SER field, Gardner (2006), who introduced the concept of multiple intelligences, reinforced 

this view. He reasoned that the fundamental purpose of education is to develop students' way 

of thinking and habit of thought of the academic subject. If ‘it has failed, it is failed in a 

fundamental way' (p. 5). From this point of view, it seems reasonable to argue that SER is 

mainly interested in using cognitive outcomes to assess school effectiveness. In addition, there 

are also no straight standards and the insufficiency of valid and reliable instruments for 

measuring non-cognitive outcomes (Hattie, 2012; Luyten et al., 2005). 

Though this is a simplistic interpretation of the literature, many researchers have argued 

that giving attention exclusively on academic achievement would lead to less support of the 

student non-academic outcomes (Creemers & Kyriakides, 2010; Knuver & Brandsma, 1993; 

Mortimore, 1988; Thomas et al., 2000). Guskey (2012) claimed that student achievement is a 
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multi-dimensional concept that can span various fields of learning. In a longitudinal study, 

Mortimore (1988), from 220 teachers at 50 London primary schools that have been 

interviewed, more than 77% of the teachers had the intention to develop social-emotional skills 

of their students. Of the example, in any assessment of the SER, the affective domain is of 

critical interest in learning purposes. 

Indeed, recent academic review of educational effectiveness research stated that SER 

should give more emphasis on social and affective outcomes (Reynolds et al., 2014). Cohen 

(2006) proposed that learning goals are not just academic but also social and psychological. 

Initially, Bloom (1976) suggested that the learning domains are not only cognitive, but it also 

includes affective and psychomotor. Affective relates to students' views, attitudes and 

behaviours regarding a specific topic, as well as all processes in the classroom. The self-

confidence, self-concept, motivation and other variables of student personal growth may assess 

these psychological effects of learning (Guskey, 2012). Such learning outcomes are not only 

significant in their own right but also expected to encourage academic achievement. (Baker et 

al., 2013; Elias, 2003; Watson et al., 2012). 

Similarly, Cohen (2006) stated that the learning objectives should be social-

psychological as well as intellectual. Recently, Reynolds et al. (2014) emphasised that the 

purposes of education should pay more attention to social and affective outcomes. Also, 

UNESCO (2014) underlines the importance of non-academic learning outcomes as one of the 

Post-2015 Education Indicators. This study, therefore, plans to examine more extensive 

students’ learning outcomes as dependent variables. 

Armstrong (2006) assumed that teachers and schools are becoming more interested in 

academic growth rather than child self-development that he called as the Academic 

Development Discourses (ADD). He believed that this discourse separates the entire child's 

curriculum from a solely academic viewpoint and does not integrate with the needs of child 



85 

development. Accordingly, standardised test outcomes, and adequate academic achievement 

progress are the key interests of this discourse. In contrast, Human Development Discourses 

(HDD) strive to help, promote, and enable the development of an individual as a whole person, 

including of intellectual, emotive, social, moral, innovative and creative as well as spiritual 

development (Armstrong, 2006; Indonesia, 2003; UNESCO, 2004). 

3.4.1 The non-cognitive aspect of learning 

As stated before, student’s achievement is a multidimensional construct and can refer 

to the various domain of learning outcomes (Guskey, 2012). It can take the form as academic 

and non-academic outcomes. SER researchers also consider this type of learning outcome in 

their research, i.e., Reynolds et al. (2014) emphasised social and affective outcomes in their 

recent empirical review of SER. 

Affective outcomes refer to students’ feeling, attitudes and beliefs on a specific subject, 

as well as entire progress that they have challenged in the school (Gutman & Schoon, 2013). 

Moreover, Gutman and Schoon (2013) defined the non-cognitive term refers to ‘a set of 

attitudes, behaviours, and strategies that are thought to underpin success in school and at work, 

such as motivation, perseverance, and self-control’ (p. 2). Inline, Guskey (2012) stated that 

affective outcomes of learning take forms like student self-confidence, self-concept, 

motivation, and other aspects of students' personal development. These affective outcomes also 

encourage academic achievement positively (Baker et al., 2013; Elias, 2003; Watson et al., 

2012). Gutman and Schoon (2013) reviewed experimental and quasi-experimental studies that 

related to the term ‘non-cognitive skill’. They examined eight aspects of non-cognitive skills 

which have identified as a potential key for young people. These aspects include self-

perceptions, motivation, perseverance, self-concept, metacognitive strategies, social 

competencies, resilience and coping, and creativity.  
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Of the eight aspects, self-perceptions - that including self-concept of ability and self-

efficacy had more empirically sound concept compare to other skills. It is because these two 

aspects of self-beliefs have several advantages as follow: 

1. High quality of measurement (indicated by widely used validated measure);  

2. a medium strength of evidence as seen on several large-scale meta-analyses of 

experimental studies;  

3. a high (for self-efficacy) and a medium (for self-concept) malleability as determined by 

the average effect size of its improvement in experimental studies;  

4. had effects on other outcomes as they have a medium effect size.  

For that reason, this research will use these non-cognitive outcomes of learning called 

self-beliefs. Also, because this study utilised TIMSS 2011 data, these outcomes are already 

collected in the student background questionnaire. As an indication of the emerging policy 

attention in a more comprehensive meaning of learning outcomes, large-scale international 

assessments like TIMSS and PISA have established broadening their focus to measure not only 

academic achievement but also in the non-cognitive outcome (Bertling et al., 2016; Bong & 

Skaalvik, 2003). 

Next section discusses each feature of the non-cognitive/affective in term of academic 

self-beliefs and its derivatives, self-concept and self-efficacy, in detail. 

3.4.2 Academic self-beliefs 

As stated earlier, self-concept and self-efficacy are two concepts of self-beliefs that 

attracted a lot of researcher attention (i.e., Bong & Clark, 1999; Bong & Skaalvik, 2003; Gill 

et al., 2008; Greene et al., 2004; Hughes, 2012; Jiang et al., 2013; Marsh & Martin, 2011; 

Patrick et al., 2007; Seaton et al., 2014; Valentine et al., 2004). The impact of each self-belief 

has been provided by those previous studies. However, Bong and Skaalvik (2003) struggles to 

untangle the separating characteristics of the two belief systems. It is not easy to distinguish 
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explicitly and conclusively between the two concepts between self-concept and self-efficacy. 

Nevertheless, some similarities and variations between these two concepts can be illuminated.  

3.4.2.1 Self-concept 

Self-concept is defined as a self-belief of individual ability formed through interactions 

with the environment, including school (Burns, 1982; Hughes, 2012; Lepola, 2000; O'Mara et 

al., 2006; Samuels, 1977). Formerly, Coopersmith (1967) proposed that self-concept was a 

unidimensional construct. He argued that the different features of self-concept are strongly 

dominated by a general element that could not be distinguished. Conversely, the 

unidimensionality of self-concept has been challenged by some researchers (Byrne, 1984; 

Marsh, 1990b; Marsh & Shavelson, 1985; Shavelson et al., 1976). They argued that self-

concept is a multidimensional construct.  Generally, it is assumed that specific domain self-

concept (e.g., academic, social, emotional, physical,) are structured in a hierarchical 

arrangement with the general self-concept at the top of the hierarchy (Marsh, 1990b; Shavelson 

et al., 1976). In this research, academic self-concept will be used, and it is defined as students’ 

knowledge and perceptions about themselves in educational environments (Byrne, 1984).  

There is plentiful evidence showing that academic self-concept is an important outcome 

variable (Marsh, 1990a; Marsh & Martin, 2011; O'Mara et al., 2006; Parker et al., 2014). In 

some cases, self-concept is even more central than standardised achievement in predicting 

long-term academic performance (Parker et al., 2014).  

3.4.2.2 Self-efficacy 

On the other hand, self-efficacy represents the capabilities of a person to judge their 

abilities in organising and executing courses of action necessary to attain certain types of action 

(Bandura, 1997; Bong & Clark, 1999). In particular, academic self-efficacy refers to students 

‘belief that they can effectively complete specific academic tasks (Pajares & Urdan, 2002; 

Schunk, 1991, 2001). Self-efficacy is different conceptually and psychometrically from 
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associated motivational concepts, for instance, self-concept or locus of control, because self-

efficacy is an achievement-based measure of perceived competence (Schunk, 1991; 

Zimmerman, 2000). Contrarily, self-concept is a global measure of self-belief, and are not 

always associated with school success (Marsh, 1990a; Marsh & Martin, 2011; Zimmerman, 

2000).  

To sum up, academic self-concept and academic self-efficacy are two essential aspects 

of self-belief in the educational setting. They are explicitly formed toward academic domains 

(Bong & Skaalvik, 2003; Marsh, 1990b). Concerning the significance of these two concepts of 

self-beliefs, Parker et al. (2014), by using Australian PISA 2003 dataset, found that these two 

types of self-beliefs have strong relationships with academic achievement. Both academic self-

concept and academic self-efficacy are independent and equally robust as the predictors of 

tertiary entrance ranks at the end of high school. Self-efficacy is an essential predictor of further 

education, while self-concept is a significant predictor in choosing a subject in higher 

education.  

3.4.3 Relationship between achievement and academic self-concept 

Previous research supports a positive correlation between performance and academic 

self-concept (e.g. Huang, 2011; Marsh, 1990a; Trautwein et al., 2006). This research has found 

similar findings under a variety of contexts. For example, studies conducted in various 

countries, i.e., Arab countries (Abu-Hilal et al., 2013), China (Chen et al., 2013; Yeung & Lee, 

1999), and Germany (Trautwein et al., 2006) have demonstrated that students with higher 

abilities have higher academic self-concept. Those studies also showed the positive correlation 

between academic success and academic self-concept, providing evidence of the influential 

research base in this area. 

Byrne (1984) argued that academic self-concept has motivational properties and 

therefore, if academic self-concept changes, it will lead to changes in academic achievement. 
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In contrast, academic self-concept, according to Calsyn and Kenny (1977), arises primarily as 

a consequence of academic achievement. Other studies also support the causal relationship 

between this self-belief and academic achievement (Byrne, 1984; Calsyn & Kenny, 1977; 

Marsh, 1990a; Marsh & Martin, 2011) 

Because of many previous pieces of research support the causal relationship between 

achievement and self-concept, this research, therefore, treats self-concept not only as an 

explanatory variable but also as the outcome of learning. 

3.4.4 The importance of school as the social context in self-beliefs development 

Environmental supports as well as significant others’ role such as parents, peers and 

teachers are essential in forming and shaping self-concept (Shavelson et al., 1976) In a long 

period, social interactions and an evaluation of person itself, specify the person’s views of their 

performances, successes and failures, leading to an internalised self-representation. Though, 

from a situational viewpoint, in some situations, explicit feedback and environmental factors 

could be of more effect than others. For example, in the school setting, the impact of teachers 

and peers may be of more significance to self-concept than parents (Meeus, et al., 2002).  

Since the lives of most children are largely surrounded by home and school 

environments, it seems natural that school would be significance and salience in developing 

self-concept. Additionally, development through adolescence suggests a transitional phase 

when persons are proposed to experience more significant separation from parents (Côté, 2009; 

Grotevant, 1998; Meeus et al., 2002), leading to school social setting gaining more 

psychologically significance. Along with this, teachers and their teaching/instructional 

methods also play as an important social context of student self-development within the school. 

The teacher also argued to have more effect to student learning and their self-development than 

any other school factors (Anderson et al., 2004; Cheng, 1994; Creemers & Reezigt, 1999; 

Marks, 2000).  
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3.4.5 Learning outcomes measure in international study and some critics 

Since this study utilises TIMSS database, it is also important to briefly review and 

critique the way learning outcomes are assessed in the international large-scale assessment in 

education (ILSA). In the last several decades, numerous ILSA studies have been conducted 

(e.g., TIMSS, PIRLS, and PISA), to first investigate disparities in mathematical skills and 

afterwards investigate measures among students from different countries to consider the impact 

of variables, such as teachers’ instructional strategies, home and school resources and school 

environment structure and management (Cai et al, 2017). Among the influential studies are 

TIMSS and PISA.  

TIMSS is a cross-sectional international assessment carried out by the International 

Association for the Evaluation of Educational Achievement (IEA) every four years, conducted 

for the first time in 1995 (Martin & Mullis, 2013). PISA (Programme for International Student 

Assessment) is conducted by OECD (Organisation for Economic Co-operation and 

Development) every three years. PISA is intended to evaluate educational systems by assessing 

performance on mathematics, science, and reading of 15-year-old student (OECD, 2009).  

TIMSS aims to acquire in-depth explanation of the effects of policies and practices 

within and between educational systems by delivering large-scale comparative studies of 

schooling outcomes and their other aspects (Foy et al., 2013). TIMSS provides the database for 

researchers and analysts to examine student achievement of 63 countries participating in 

TIMSS 2011 (Mullis et al., 2012), including Indonesia. TIMSS also do the follow-up of its 

study with Video Study since 1999. It aims to compare maths teaching practices in some 

countries like the U.S, Japan, the Netherlands, Switzerland, and Hong Kong, as well as 

Indonesia (Hiebert & Stigler, 2000; Ragatz et al., 2015). 

Not only measured academic achievement (Mathematics and Science), through the use 

of questionnaires, TIMSS also assessed student confidence, value, likeliness on a particular 
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subject as well as other teaching-learning backgrounds. The questionnaires are taken from 

students, teachers, and headteachers, also country study coordinators which presented with 

questionnaires that included comprehensive information about the scope and overview of the 

curricula designed and applied within the education system (Mullis et al., 2012).  There are 

many studies that use ILSA background questionnaire to get information of non-cognitive 

outcomes like student’s self-concept and self-efficacy of education as well as its relationship 

with academic outcomes (Abu-Hilal et al., 2013; Mohammadpour, 2013; Parker et al., 2014; 

Wang et al., 2012) 

Evidence of ILSA as in TIMSS and PISA has been used to inform education policy in 

several countries, among the countries are Australia, Japan, New Zealand, India, Singapore, 

and Indonesia (Best et al., 2013; Tobin et al., 2015) 

 Tobin et al. (2015) compiled studies in how some countries use the report. For 

examples: to monitor the quality of their education system (Japan); monitoring achievement 

differences among student from different SES background (Australia); to provide support in 

prioritising particular education reform (South Korea); develop country-owned performance 

test items (Iran); promote better performance standards of students (Russia); Enhancing science 

learning activities by increasing the frequency of using experimentation and computer software 

(Malaysia). In the Indonesia context, the use of ILSA to inform policy is not clear, there is no 

formal documents or reports that aimed to observe the results in-depth. However, when 

introduced the implementation of new 2013 its national curriculum, the Ministry of Education 

and Culture stated that TIMSS and PISA results were mentioned as the reason for curriculum 

change (Mustafa, 2014; Rudhito & Prasetyo, 2016) 

3.4.5.1 The limitation of International large-scale assessment of learning outcomes 

In spite of the usefulness of ILSA in informing educational policy, there are some 

controversies and debates on those studies. In Turkey for example, (Gür et al., 2012) pointed 
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out the misuse of PISA by the government. The government reacted to the PISA result by the 

intention to change the curriculum, but Gür et al. (2012) argued that the national curriculum 

should not be used only to meet PISA criteria without further analysis. The condition quite the 

same in Indonesia context as mentioned above.  

Next, the more technical critics also appear, where a variety of challenges have been 

found that make it difficult to globally compare survey results, which include content 

localisation or translation, the measurement model, sampling and representation, domain of 

testing, and validity (Baird et al., 2011). Though the limitation presenting below is not specific 

on ILSA study, by presenting the limitations, the researcher should be cautious when presenting 

results from this study (Goldstein & Thomas, 2008). Some limitations are described below: 

3.4.5.1.1 May not reflect the curriculum  

TIMSS is indeed designed to closely associate with mathematics and science in 

participating education systems and is intended to reflect the school-based learning of students 

(Stephens et al., 2016). Some studies found that there is a positive correlation between 

international large-scale assessment and national assessment scores, as in Canada and Sweden 

(Cartwright et al., 2003; Wiberg, 2019). However, because it is a cross-countries study, TIMSS 

delivers similar test across countries, and therefore, the TIMSS result may not reflect what the 

student has learned, particularly in Indonesia. As Goldstein (2004) argued, the selected items 

(from items bank) might be selected and administered, then given to student who has not been 

taught about the tested material. As a consequence, the students may have achieved lower than 

expected due to the relative severity of the test rather than the failure in the test (Goldstein, 

2004).  

3.4.5.1.2 The nature of the data 

ILSA studies such as TIMSS and PISA only provide cross-sectional data rather than 

longitudinal. The data provided in the longitudinal studies are distinct from cross-sectional 

ones. The main difference is that cross-sectional studies only collect data once, while 
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longitudinal studies observe the same subject group over time (Payne & Payne, 2004).  

Therefore, the evidence that collected from cross-sectional studies cannot inform the causal 

relationship between the investigated variables and should be interpreted cautiously. The 

absence of longitudinal data and potential poor correlations between ILSA studies results and 

country-specific assessments is a very problematic representation of ILSA results (Goldstein 

& Thomas, 2008).  

3.4.5.1.3 Translation issue/cultural specificity 

The language used in the assessment materials is primarily English, and the materials 

are translated for questionnaire use into more than 40 languages. Not only the standard of 

interpretation, but the underlying features of each different language themselves may pose 

problems of comparability (Baird et al., 2011; Goldstein & Thomas, 2008) 

3.4.5.1.4 The validity 

Another problem is the accuracy of the Rasch design. The items may be pretested 

(although in all countries, since certain countries choose not to bear the costs involved in this 

phase), one of the aims of which would be to define "differential functioning" in relation with 

template requirements. Such items would be removed from the questionnaire collection and 

updated with possible implications for the reliability of the literacy area to be eventually 

evaluated. More challenges include the degree to which all student subgroups in each country 

(e.g., boy-girl, ethnic groups, school types) can still be "model suited" (Baird et al., 2011) 

3.4.5.1.5 Sampling 

In certain countries the target population for ILSA studies may be far smaller than the 

current population, and because students who are not in school are typically from low 

socioeconomic backgrounds, the outcomes of population achievement given by PISA, for 

example, are not directly comparable to those of countries covered by approximately 100% 

(Best et al., 2013). Inequalities also happen occasionally if students refuse to participate in the 

assessment or pupils are missing on the day of the test. Statistically, these are resolved through 



94 

weighting of data. However, no quantity of information weighting can monitor "invisible" 

anomalies in a study, as are the best achieving absent students (Baird et al., 2011). 

3.4.5.1.6 Motivation in doing the test 

The motivation of doing the testing of students is another yet important issue and the 

assessment format used in the surveys is widely known, as well as a relatively small number 

of items (Baird et al., 2011). The unknown degree of motivation for the testing may pose a 

potential threat to the accuracy of analysis and use of evaluation findings (Goldstein & Thomas, 

2008).  

3.4.6 Choosing TIMSS over PISA 

TIMSS and PISA studies are designed somewhat differently. The main differences are 

TIMSS samples entire classes and conjoin students to the teacher or classroom level. On the 

other hand, pupils that participated in PISA are spread across classrooms. Therefore, in PISA, 

the pupil cannot be grouped to their class or teacher (Swensson, 2017). 

Additionally, TIMSS gathers questionnaire data from students and relate it with their 

teachers. Contrary, PISA has not collected data at the teacher/classroom level. PISA samples 

are individual students, not classes, and only gathers questionnaire data from students. 

Therefore, TIMSS data is more suitable in this research to answer its research questions. 

3.5 Chapter summary 

This chapter explains and justifies the selection of the conceptual and theoretical 

framework that inform the research questions and design, as well as the methods of data 

collection and analysis. The selected literature review explained in this chapter are aimed to 

provide a good understanding of the concept and framework used in this study to answer 

research questions. Overall, this study recognises the value of the dynamic model of 

educational effectiveness as proposed by Creemers and Kyriakides (2008), in emphasising the 

dynamic relationship between factors in a school, which are multilevel in nature. Moreover, 
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for the current study the dynamic model effectiveness evaluation dimensions are seen as 

particularly useful and relevant in analysing the nature and extent of school climate factors. To 

overcome the lack of theoretically driven models in measuring school climate as occurred in 

most of SER studies, this research utilises school climate factors as reviewed by Thapa (et al., 

2013). This school climate framework covers all school climate factors in the previous studies 

and also most of its consistent factors. 

In term of measuring achievement, this study looks at student achievement in a holistic 

view (Bloom, 1976; Guskey, 2012) which includes academic achievement and self-beliefs. 

Moreover, for the self-belief outcome, they are seen not only as learning outcomes but also can 

influence academic performance.  In this respect, the study draws the following research 

questions that need to be resolved in the context of Indonesia based on the reviewed literature.  

To build on previous research and address the gap in the literature review and 

specifically a lack of relevant research in the Indonesian context, the study aims to explore 

school climate factors and student learning outcomes relationship using the combination of two 

theoretical frameworks. DMEE (Creemers & Kyriakides, 2008) evaluation dimensions 

(frequency, focus, quality, stage, and differentiation) is utilised to evaluate the school climate 

factors as reviewed by Thapa et al. (2013). 

The study aim is addressed the following specific research questions: 

RQ1: What are the differences of school and classroom performance in Indonesian lower 

secondary schools in terms of mathematics and self-beliefs? If such differences exist, 

to what extent does school climate predict the differences?  

RQ2: How do school stakeholders (headteachers, teachers, and students) from 4 different 

schools experience their respective school climate (headteacher, teacher, and student)? 

  



96 

Chapter 4: Methodology 

4.1 Introduction to the chapter 

The researcher has presented an overall introduction, rationale and overview of the 

present thesis in Chapter 1. The researcher then described the context of the present study in 

Chapter 2. Subsequently, the researcher has presented his critique of past research in Chapter 

3. In doing so, the researcher has identified the gaps in past research, which led the researcher 

to propose the following research questions: 

RQ1: What are the differences of school and classroom performance in Indonesian lower 

secondary schools in terms of mathematics and self-beliefs? If such differences exist, to what 

extent does school climate predict the differences?  

 RQ1.1: What is the range and extent of school and classroom performance among 

Indonesian Year 8 students in math and self-beliefs? 

 RQ1.2: After controlling for student, teacher, and school characteristics, what is the 

range and extent of school and classroom performance among Indonesian Year 8 

students in math and self-beliefs? 

 RQ1.3: What are the school climate factors that significantly explain the variance 

between school and classroom performance among Indonesian Year 8 students in 

math and self-beliefs before and after adjusting the characteristics of the student, 

teacher, and school? 

 RQ1.4: Why do students from the general school have higher achievement and self-

beliefs than those from madrasah before and after controlling school climate and 

other factors? 
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RQ2: How do school stakeholders (headteachers, teachers, and students) from 4 different 

schools experience their respective school climate (headteacher, teacher, and student)? 

 RQ2.1: (a) What are the similarities and differences in school climate between high 

and low-performing schools? (b) and between religious/non-religious school settings? 

 RQ2.2: Are there new factors that can be obtained from a qualitative inquiry that are 

relevant to highlight differences between the high and low performing schools? 

A clear and justifiable research design is required to answer those RQs. But as explained 

by Morgan (2014), designing and planning research is not a straightforward task. The author 

had to consider the nature of these research questions, the procedure and means of data 

collection and analysis, as well as the way the results would be interpreted. Moreover, Creswell 

(2009) explained that every researcher has their unique worldview and philosophical 

assumptions that would affect all their research approach. In this present chapter, the author 

describes the justification of the philosophical, methodological, means of data collection and 

analysis, as well as some ethical issues arising from the chosen research approach.  

4.2 The philosophical approach to research design  

4.2.1 Paradigm polarity: Positivism vs interpretivism 

In the history of science, how knowledge is constructed has been debated. The debate 

mainly involved two key schools of thoughts: (1) positivism and (2) interpretivism (Guba & 

Lincoln, 1994). These two oppositions have promoted the ‘incompatibility’ or 

‘incommensurability’ mindset among researchers (Howe, 1988; Oberheim, 2016). For the 

incompatibilist, researchers must constrain themselves to a specific paradigm. They could 

either be a positivist who uses a quantitative research approach, or a constructivist who uses a 

qualitative research approach (Howe, 1988). This mindset of incompatibility has led to a 

fragmentation and polarity in Social Science (Johnson & Onwuegbuzie, 2004). 
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The positivists follow objective ontological and epistemological viewpoints. They 

believe in the presence of a true reality, which can be measured and accepted without personal 

bias. The positivists believe that scientific findings from a given context apply to different 

contexts, regardless of the differences in social, cultural, and historical realities across contexts 

(Lincoln et al., 2011). In contrast, the interpretivists follow a subjective ontological and 

epistemological viewpoint. They insist that cultural, historical, and values in a given context 

matters. They deny the existence of objective truth (Lincoln et al., 2011).  

In terms of epistemology, positivists view factual, tightly controlled, and measurable 

empirical data as a legitimate source of information. For example, Mason (1973) used a 

laboratory setting to examine teachers' expectations of their pupils. Mason used a video 

recording about a student engaging in an exam. The participants (teachers) expectation of the 

observed student was assessed subsequently. Although the laboratory settings had allowed 

Mason to control much of potential extraneous variables (e.g., noises, the presence of other 

people, etc.), such an experimental setting was artificial. The student in the video was not a real 

student and the context faced by the teachers was not a real classroom. Such an artificial setting 

may differ significantly to a real-life context. Although such a method may facilitate significant 

information on particular research issues, the context of the data was not directly evident. 

In contrast, interpretivism resists objective claims of truth and uses time and context-

based knowledge interpretations. They explore the reality in personal narratives, conversations, 

and experiences of respondents. Expanding on the illustrative example mentioned in the 

previous, to understand teacher’s perceptions of their pupil achievement in the future, the 

interpretivists would utilise observation and interview methods. The interpretivists may use 

quantitative data, but they would interpret such data from their subjective epistemology. This 

is in contrast to the positivists who would use interview data in an objective epistemological 

fashion. 
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While positivists and interpretivists seem to have a dichotomy in epistemology (Lincoln 

et al., 2011), the pragmatists contend that a spectrum exists between objective and subjective 

beliefs. Pragmatists opt to discourage the disagreement between the constructivist and 

positivist. The pragmatists focus on the practical issues concerning human nature, the study 

problems and the outcomes of the inquiries. They are more heavily critical of the perfect 

version of the truth (White, 2010). In the whole case, pragmatism suggests the unique 

combination of subjectivity and objectivity. The main emphasis on transferability offers a 

paradigm-shift that can evaluate previous theoretical ideas. Such emphasis also enables the 

establishment of theories based on a specific context that can be generalised to other contexts. 

For this reason, researchers have argued the days for the incompatibilists is over. Quantitative 

and qualitative methods could be combined (Tashakkori & Teddlie, 2003). For this reason, the 

author opted to follow the pragmatic approach, which will be discussed next.  

4.2.2 Chosen paradigm: Pragmatism 

In this thesis, the researcher decided to follow the pragmatic paradigm. The ontological 

and epistemological justification for this choice is presented in the following.  

Ontology concerns the concept of truth, what is truth, and whether there is objective 

truth (Creswell, 1994). On another hand, epistemology concerns the assumptions on how the 

world operates, the commitment held to the specific view, and the way knowledge is acquired 

(Creswell, 1994; Crotty, 1998; Guba & Lincoln, 1998). In the present research, the author 

viewed subjectivity and objectivity as inseparable entities. Observations occur in the social 

context of the observer and those being observed, and people are rarely able to explain their 

actions or behaviours in detail. The most they can offer is to clarify what they have done by 

providing an explanation or story (Denzin & Lincoln, 2005). To understand the climate of a 

school, the author felt the need to consider the perspective of the school stakeholders and the 

information that quantitative data can offer. This is especially important considering that a 
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learning process cannot be separated from its context and it occurs through the interactions of 

individuals and the social context. For formal education, learning mainly takes place in school 

classrooms. Each school and classroom have a unique climate. 

The author also presumes that individual perception of school climate depends on 

various factors. Studying school climate without its context would not provide a comprehensive 

understanding of school climate. There are several sources of data, and many people may be 

involved in providing information about school climate. Each participant who engages in a 

school is unique and different from one and another. They have their unique ideas, expectations 

and values. All of these should be taken into account to understand the climate of schools in a 

given context. 

Educational research is always embedded in a social context such as cultural, social, 

political, and economic contexts (Jones, 1995; Perry & Weinstein, 1998; Roeser et al., 2000). 

From Dewey’s (1902) perspective, experience always involves a process of interpretation. 

Beliefs must be explained to generate actions, and actions must be explained to generate 

beliefs. From this ontological perspective, this study was not entirely positivist or 

constructivist. It lies between the two paradigms – pragmatism, which strongly supports an 

equal value between the subjective and objective experience when conducting research 

(Shannon-Baker, 2015).  

From an epistemological point of view, the researcher believed that it was more 

important to emphasise "what works" methodically in the acquisition of knowledge, as 

suggested by Howe (1988). As such, the current study contradicted the incompatibility 

perspective. The researcher believed that the construction of knowledge is situational and social 

and cannot be separated from political and historical influence (Haack, 1976). This point of 

view is aligned to that of Teddlie and Sammons (2010), who argued that the conflict between 

quantitative and qualitative approaches is destructive. Both methodologies should be bridged 
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to create a synergistic understanding (Sammons, 2010). In short, there is a spectrum of 

objective and subjective points of view in pragmatism. The method to be used depends highly 

on the research question at hand (Creswell, 2013; Tashakkori & Teddlie, 1998, 2003). 

As the main focus of concern, the researcher viewed school climate and its context as 

dynamic, multi-dimensional. It involves many parties, with social characteristics that vary from 

one school to another. For this reason, the author considered further use of a mixed-method to 

answer the proposed research questions. The author believed that the key was to maintain 

consistency and coherence in using the mix-method as suggested by Holloway and Todres 

(2003). Specifically, the method chosen must be flexible and sensitive to the context at hand 

because social phenomena may differ and depend on the availability of resources and the 

natural complexity of the phenomenon being examined. 

Research on school climate that employed quantitative research designs is prevalent 

and popular (Fraser et al., 1988; Hoy et al., 2002; Opdenakker & Van Damme, 2005; Voight 

et al., 2013; Wang et al., 2014; White et al., 2014). This method allows for fast and numerous 

data retrieval. This approach had helped researchers to feel confident about the 

representativeness of the sample (Silverman, 2013). Considering these advantages, survey 

methods remain widely used in social research (Robson & McCartan, 2016). For this reason, 

the author viewed a quantitative approach as appropriate. However, data collected from a 

quantitative approach are often too general and broad (Silverman, 2013; Yin, 2014). It cannot 

explain in detail the processes, formation, or how something came to be. Moreover, the 

complexity of individual experiences or personal views cannot be explored using only 

questionnaires with a limited number of questions and room to respond (Yin, 2014). For this 

reason, the researcher also opted for a qualitative approach to yield an in-depth understanding 

of the problems at hand.  
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Qualitative research provides an opportunity to examine the phenomena at hand in 

detail (Ritchie & Spencer, 1994). It is a dynamic approach that enables researchers to better 

understand new questions (Miles et al., 2014). It also enables researchers to gather detailed 

information and comprehend the point of view of the informants without imposing the 

researchers’ assumptions (Smith, 1983). Qualitative interviews are flexible to combine 

perspectives and explain quantitative findings. It allows researchers the ability to provide the 

chance for respondents to talk, request information, and clarify their opinions (Knapik, 2006; 

Smith, 1983). Researchers can also alter their questions, rearrange, ask details in different 

ways, or challenge them to test whether their understanding is accurate.  

By considering the drawbacks and benefit of each qualitative and quantitative approach 

as described above, the author believed it was best to combine both approaches. Specifically, 

the researcher believed that if he restricted himself exclusively to either positivism or 

interpretivism, or using only either quantitative or qualitative data collection and interpretation, 

he would not be able to achieve the goals and objectives of the present work. For this reason, 

relative to the positivists and interpretivists paradigm, the pragmatic paradigm chosen for this 

research was justified and favourable for its flexibility.  

The use of the pragmatic point of view in this research was also justifiable if compared 

to the critical realism point of view. Similar to the pragmatic perspective, critical realism is 

also, in essence, a mixed-method research’s philosophical foundation (Maxwell & Mittapalli, 

2010; Lipscomb, 2011). This point of view sees reality in terms of the interaction between 

subjectivity and objectivity, emphasising that people have their unique view of their world 

(Crotty, 1998). Critical realism is also meant to be both anti-positivism and anti-interpretivism. 

However, As described by Wilson and Greenhill (2004) the general aims of critical realism 

entail a commitment to emancipation, a focus on issues of equality and inequality, and 
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questioning the status quo (Wilson & Greenhill, 2004), which was not the aim of the present 

research. 

4.3 Methodological approach 

4.3.1 Mixed-method research (MMR) 

Consistent with the pragmatic epistemology, MMR was adopted to answer the research 

questions of the present study. MMR is an advanced methodological movement and mode of 

investigation in SER (Sammons, 2010). This technique integrates two or more types of research 

data collection strategies (Tashakkori & Teddlie, 1998). The most interesting is the way MMR 

offers various techniques for summarising data by combining and mixing methods as a basis 

for policymaking and practice (Simons, 2013). The present research used two different 

methods (quantitative and qualitative) to understand the results more thoroughly. However, 

Greene and Caracelli (1997) argued that “using various methods at the same time may not 

guarantee proper research” (p. 107), the author believed that it was better than to rely on a 

single method. 

The advantages and disadvantages of the mixed methods approach have been widely 

discussed (Creswell, 2003). This method provides details on quantitative findings through 

triangulation with qualitative evidence. This design can be very helpful when unexpected 

results emerge from quantitative analysis (Morse, 1991). Additionally, this research was 

intended to measure school processes (school climate). Researching school processes utilising 

only quantitative measures (i.e., survey) alone is not enough considering that quantitative data 

does not provide the best measures of the school process (Teddlie et al., 2000). The qualitative 

inquiry in the present research was meant to support the interpretation of the quantitative 

analysis of the present research. 

In particular, the present research used a sequential explanatory design of MMR.  In the 

first phase, a quantitative study was conducted, followed by a qualitative study. The assumption 
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here was that quantitative analysis offers a good general understanding regarding the research 

questions. The qualitative analysis would then sharpen the findings through further exploration 

of the opinions of respondents (e.g., Creswell, 2003, 2009, 2014; Tashakkori & Teddlie, 1998). 

4.3.1.1 Mixed methods research design: Integration, priority, timing and mixing  

To bring a convincing, systematic and high-quality MMR, it is essential to explain 

MMR features relating to the following four criteria: integration, priority, timing and mixing 

(Creswell & Plano Clark, 2011). Which will be discussed in the following.  

Integration discusses the specific crossing point between quantitative and qualitative 

methods. In this study, findings from the quantitative phase were not only used to estimate the 

range, school climate and math student self-beliefs in Indonesia (RQ1), but also to determine 

schools for the second phase (RQ2). This study linked the analysis of quantitative survey 

(TIMSS) data to the collection of qualitative data. The analysis in phase one (quantitative) 

guided the sample selection for the qualitative phase.  

Priority relates to the emphasis given to each method. In this study, a noticeable 

quantitative method was selected when developing a methodological approach to answer RQ1. 

The quantitative process explored the correlation between the school climate and the students’ 

learning outcome and then was supplemented by a qualitative approach. 

Timing refers to the use of methods in chronological order. Sequentially, this study 

began with a quantitative phase and continued with a qualitative stage. The two data types were 

analysed sequentially to complement the results from one method to another. It matched the 

order in which the research questions were stated. This design made it possible to investigate 

and consider first, the dependency in the structure of Indonesian hierarchical education, then, 

illuminated the quantitative measures of student achievement with qualitative data. The second 

phase facilitated explanations and provided further insights and enrichment of the interpretation 

of the results of the first phase. 
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Finally, mixing focuses on the time in which the methods are combined. In this research, 

mixing took place during the data collection of the qualitative phase to supplement the 

quantitative phase. 

4.3.1.2 Sequential explanatory mixed methods design  

Sequential mixture analysis uses several approaches for sequential data collection and 

analysis (Tashakkori & Teddlie, 1998). Data analysis always starts before the next phase of 

data collection (Creswell, 2009, 2014; Tashakkori & Teddlie, 1998; Teddlie & Tashakkori, 

2008). Creswell and Plano Clark (2011) define SEMMD as a combination of unusual 

approaches, a mixture of secondary data sets and a qualitative inquiry. They specifically accept 

this approach because they realise that ordinary designs are often not enough to describe certain 

phenomena, such as school climate. For this reason, this design is also called a qualitative 

supplement approach (Morgan, 2007). 

In the first phase, data from TIMSS 2011 were analysed. The goal of this quantitative 

phase was to develop a general understanding of how school climate may be associated (or not) 

with students' achievement and their self-beliefs, specifically in the context of Indonesia where 

little comparable research has been conducted, as described in Chapter 1. In the second phase, 

four case studies were carried out to better understand the relationship between school climate 

and students' educational outcome. This research sought to explain why this relationship differs 

across the different schools (which vary by performance and religious type) by exploring 

participants' views.  
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Figure 4-1: The sequential explanatory mixed-method procedure (adopted from 

Ivankova et al. (2006) 
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4.4 Quantitative phase 

4.4.1 Secondary data analysis 

To address RQ1 (What are the differences of school and classroom performance in 

Indonesian lower secondary schools in terms of mathematics and self-beliefs? If such 

differences exist, to what extent does school climate predict the differences?) This empirical 

study analysed secondary data taken from TIMSS 2011. The researcher chose this secondary 

data approach to gain access to large samples, which ensured the representativeness, 

generalisation, scope of the study assessment, and to attain an appropriate level of statistical 

power (Shultz et al., 2005). It is also important to point out that the educational reforms in 

Indonesia started in the early year of 2000. The TIMSS 2011 data is thus the better choice to 

be used to examine the effectiveness of the educational reform after about a decade of its 

establishment. For this reason, TIMSS 2011 data was opted over other data sets such as TIMSS 

2015. 

TIMSS 2011 data could be considered a form of secondary data. Some central issues 

when analysing secondary data is that the quality of the quantitative results relies significantly 

on the accuracy, validity and reliability of the data. But such issues can be dealt through careful 

examination of the data. Another central issue concerning the use of secondary data is regarding 

the originality of the research. The author himself was aware that other researchers had used 

TIMSS 2011 dataset to examine school climate (e.g., Wang et al., 2012; Kyriakides, 2006; 

Chen et al., 2012; Mohammadpour, 2013; Abu-Hilal et al., 2013). Such research may overlap 

with the current research. As such, the author felt necessary to ensure the originality of the 

present research.      

Although searching for studies in the Indonesian context that had used TIMSS data set 

was a challenge, the researcher managed to find several studies that had used this data set. 

Wijaya (2017) investigated fourth graders’ understanding of the basic fraction concepts. 
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Saputro et al. (2018) examined the rate of errors Indonesian students made when responding to 

the TIMSS algebra domain problem. Fenanlampir et al. (2019) looked at obstacles hampering 

Indonesian students to achieve better ranking in TIMSS and PISA. Thomas (2017) explored 

Indonesian students' performance on TIMSS over time compared to students of other 

nationalities. After carefully searching for research conducted in the Indonesian context that 

had used TIMSS data, the author concluded that his research questions were novel and had not 

been asked by other researchers. 

Another limitation of using secondary is that the data may not as ideal as a researcher 

would want it to be. For instance, the TIMSS data set has only a few items collected for certain 

school climate factors. This means that the author had to be extra cautious when interpreting 

the findings. Moreover, the data set was also lacking records about students' past attainment, 

which could have been used as a substantial indication in the variation of students' learning 

outcomes. TIMSS also included data from many countries. Due to cultural differences, people 

from the various parts of the world might have interpreted the questions in TIMSS differently 

(as mentioned in Chapter 3 about the limitation of ILSA). These limitations had made it 

imperative for the author to reconstruct the school climate factors provided by TIMSS. 

4.4.1.1 Indonesian Sample in TIMSS 2011 data set 

TIMSS employed a stratified two-stage cluster sampling approach. Schools were 

sampled by a systematic probability proportional to size (PPS), then one or two classrooms per 

school were selected (Joncas & Foy, 2012). In TIMSS 2011, Indonesia participated in assessing 

8th-grade students (13-14 years old). 153 schools (out of 36,234) and 5,795 students (out of 

3,178,536) participated in the data collection. The sample consisted of 2,823 male students and 

2,972 female students. The sample covered schools from 31 of the 33 provinces in Indonesia. 

The school population was separated into different strata. The stratification process was meant 

to ensure a representative quantity of schools within each stratum. In the Indonesian context, 
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the sample was explicitly stratified to public versus private schools and general versus. Islamic 

schools (see Table 4-1).        

It has to be noted that a wide range of quality exists between schools in Indonesia. For 

this reason, TIMSS implicitly stratified schools not only by province but also by           

performance. The performance of the schools was classified into three categories: high, 

medium, and low (Joncas & Foy, 2012). This implicit stratum is nested within the explicit strata 

(general and madrasah) and was used for arranging the sampling frame preceding to the 

systematic sampling of the schools (Joncas & Foy, 2012).   

Table 4-1: Summary statistics of mathematic achievement data 

     
Explicit Stratum 

Total Public 
General 

Public 
Islamic 

Private 
General 

Private 
Islamic 

Implicit 
Stratum 

High 26 3 10 9 48 
Medium 51 4 16 13 84 
Low 11 1 6 3 21 

Total   88 8 32 25 153 

Source: Methods and Procedures in TIMSS & PIRLS, 2011 (Joncas & Foy, 2012).       
 

4.4.2 Data preparation 

The researcher started the analysis of the first phase of the study by cleaning and 

preparing the TIMSS 2011 data set. Variables were re-coded into new variables and school-

level variables were aggregated. In the next section, the researcher explained TIMSS 2011 data 

treatment 

4.4.2.1 Missing data 

According to Graham (2008), there are two key methods commonly used to treat 

missing values: deletion and substitution. The deletion strategies are listwise and pairwise 

deletion. In the listwise deletion, cases in which information is not present in one or more 

variables are deleted (Allison, 2001; Dong & Peng, 2013; Pepinsky, 2018). When using 

pairwise deletion, the analysis is conducted using all cases that have scores for every variable 
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or combination of variables (Allison, 2001). In the substitution approaches, missing values are 

imputed. There are two main substitution techniques: single and multiple imputations. A 

common form of single imputation is by replacing missing values by the average of the score 

of the given variable (Graham, 2008; Schafer & Graham, 2002; Zhang, 2016). On the other 

hand, the multiple imputations refer to the process of replacement by a more than two imputed 

value of each missing value (Allison, 2001; Graham, 2008; Little & Rubin, 2019) 

As in a lot of surveys, the TIMSS 2011 data set also contained missing data. In 

multilevel studies, missing data is a challenging problem because it reduces the number of 

observations that can be analysed (Leeuw & Meijer, 2008, p. 5). Missing data, especially at the 

top level can be a problem because any data lost at a higher level (e.g., School) removes all 

data in the lower unit (e.g., students) from the analysis (Gibson & Olejnik, 2003). 

In the present research, mathematics scores were treated as one of the outcome variables 

at the student level. Fortunately, there were no missing cases on this variable. However, there 

were missing data on the academic self-concept variable. This might have happened because 

this variable was constructed from several different items. There were also cases of missing 

data on the predictors, but the problem was not severe since the missing data were less than 5% 

(Tabachnick & Fidell, 2007). However, rather than removing observations with missing value, 

the missing values were imputed by using expected maximisation (Rubin et al., 2007). 

Since there was minimum missing data at the student level, the author decided not to 

impute missing values for the “Student Home Resources” scale. However, as pointed out by 

Raudenbush & Bryk (2002), the sample size at the school level has more influence on power 

estimate than the sample size at the student level. As such, missing data at the school level were 

imputed. Specifically, conditional mean imputation was used to impute missing data for each 

school level measure with missing data in each country. Following the single non-stochastic 

regression method described by Little and Rubin (2019), a separate multiple regression 
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equation was built to predict missing values for one measure conditional on the values of all of 

the other measures in the model. For example, if a country was missing scores for the “Effective 

Instructional Strategies for Encouraging Mathematics Reasoning” scale, all of the other school-

level measures were entered into a regression equation used to predict the missing score. The 

missing values for each Rasch scale were then replaced with the predicted values from each 

model. Although there are more sophisticated methods to impute missing data (e.g., multiple 

imputations), this straightforward approach was taken due to the minimal amount of missing 

data.      

4.4.2.2 Multicollinearity 

Multicollinearity refers to explanatory/predictor variables that correlate with other 

explanatory variables. Multicollinearity appears when a model consists of multiple factors that 

are correlated not just on dependent/response variables, but also to each other. Multicollinearity 

produces shared variance between variables, which reduce the power to predict the dependent 

variable and the relative functions of each predictor’s variable.  

There are at least two methods to detect multicollinearity. First by conducting a 

correlation matrix between predictors variables (Field, 2005); and the second by checking 

variance inflation factors (VIF). The greater the value of VIF, the higher the correlation of the 

variable with other variables. However, some scholars differ in a rule of thumb in measuring 

VIF. For example, Hair et al. (2014) suggested the maximum level of VIF value of 10. Ringle 

et al. (2015) recommended five as the maximum level of VIF. In this study, multicollinearity 

was measured by VIF. This study adopted Hair et al. (2014) to check VIF among the predictor’s 

variables.  

The author examined the VIF of all predictors. Predictors with VIF over 5 were omitted 

as they practically measured the same thing. The mean VIF for the school climate factors was 
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1.24, student’s characteristic was 1.12; teacher characteristics was 1.02, and school context 

variable was 1.14. 

4.4.2.3 Data Distribution 

In multilevel modelling, an essential assumption of the model is that the residuals are 

normally distributed (Raudenbush & Bryk, 2002). This study used a Q–Q probability plot to 

check this assumption by using the residual files generated by MLwiN after the first model was 

fitted. The normally distributed residuals were expected to lie in a straight 45-degree line. The 

plot shows that the distribution of outcomes variables was in the straight line and this is the 

indication that the data distribution was normal. 

 
MATH 

 
KNOW 

 
APPLY 

 
REASON 

 
SELF-EFFICACY 

 
SELF-CONCEPT 

 

Figure 4-2: Q-Q plot  

Note: Based on 1st Plausible value for MATH, KNOW, APPLY, and REASON   
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4.4.2.4 Sampling weight 

One of the essential components for analysing complex sampling data is sampling 

weights (Asparouhov, 2006; Carle, 2009; Hahs-Vaughn, 2005; Laukaityte & Wiberg, 2018). 

The weights can be defined as the number of units represented by the respondent in a target 

population and the purpose is to adjust the sample size, so population estimates can be reduced 

to accommodate disproportional selection probabilities (Rust, 2014). The parameter estimates 

or standard errors may be incomplete without taking into account the correct weights 

(Asparouhov, 2006; Hahs-Vaughn, 2005; Korn & Graubard, 1995; Laukaityte & Wiberg, 2018; 

Rust, 2014). 

In TIMSS study, a multistage stratified cluster design was conducted to enhance the 

feasibility of data collection. However, the probability for each sample selection would not      

represent the equal number of students in the population. This means that not all students and 

schools in a country have the same chance of being included in the study (Joncas & Foy, 2012). 

Therefore, to account for differential probabilities of selection, and to avoid bias in parameter 

estimates, TIMSS computed several sampling weights. However, most of the weights (i.e., 

total student weight) were suitable for single-level analyses but not for multilevel analysis 

(Rutkowski et al., 2010; Asparouhov, 2006; Laukaityte & Wiberg, 2018). Therefore, in 

multilevel models, the weights must be scaled differently across clusters so that the sum of the 

weights would equal some cluster characteristics (Asparouhov, 2006; Laukaityte & Wiberg, 

2018; Rutkowski et al., 2010). 

Following the suggestions of those researchers, this study recalculated the level 1 

(student) weights supplied in TIMSS 2011. The level 1 weight was obtained by multiplying 

the variables wgtadj2, wgtfac2, wgtadj3, and wgtfac3 (TIMSS provided all these weights), and 

for level 3 weights SCHWGT does not require recalculation. Moreover, for the classroom 
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level, the selection was assumed to be equal. Scaling of upper-level weights was not required 

and should not affect parameter estimates (Laukaityte & Wiberg, 2018).  

4.4.2.5 Plausible Values (PV) 

TIMSS estimated five plausible values for each student based on their answers to a sub-

test of the items. The plausible values were an estimated score of how a student might have 

achieved if all 190 items were tested. A matrix sampling design was implemented to assemble 

the items into different booklets because it was not possible to apply all 190 items to the 

students (Foy et al., 2013). Each student was tested using only one booklet. Each booklet 

accommodated the plausible items to test a student’s plausible achievement score (Foy et al., 

2012). Since the uncertainty under these conditions, the distribution of student ability, or its 

joint distribution with other variables can be approximated using each student’s estimated 

ability (Foy et al., 2012).  

Therefore, it is necessary to use all the plausible values when analysing TIMSS data. 

For example, the simulation study by Laukaityte and Wiberg (2017) showed that some      

commonly used user approaches give inaccurate results while others give acceptable estimates 

but incorrect standard errors when PV was not employed. This study thus also used all plausible 

values (by including each PV in analysis) to estimate math achievement scores, and then 

combined them by using Rubin's rules. 

4.4.2.6 Centring  

In multilevel modelling, according to Tabachnick and Fidell (2007), centring is taking 

away raw scores into its deviance from the mean score. Centring makes the value of scores 

more interpretable. The interpretation of the intercept is often unreasonable without centring, 

for instance, if age is a forecaster. Non-centred raw predictors should not be the standard scale, 

since in the social science attributes usually have no meaningful or real zero (Kreft & Leeuw, 
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1998; Kreft et al., 1995) The centring decisions should be linked to the research questions or 

on a theoretical basis (Brincks et al., 2017; Enders & Tofighi, 2007; Kreft et al., 1995).   

Since this research mainly aimed at investigating school climate effects, centring was 

used to simplify the interpretation of the intercepts and separated the within-group effects from 

the between-group effects (Raudenbush & Bryk, 2002). Accordingly, student-level predictors 

were class or school-mean centred, and school-level independent variables were grand-mean 

centred. 

It assumed that individual students’ learning outcomes are affected by school climate. 

Student or teacher perception on school climate is regarded as an independent observer of the 

school, the referent is the school, and responses are aggregated across all students and teachers 

within a school to provide an indicator of school climate. So, grand-mean centred is ideally 

suited for this situation (Enders & Tofighi, 2007). For comparison, in the three-level study, 

Mouhammadpour also used grand mean centred when analysing Singapore TIMSS data 

(Mohammadpour, 2013). 

4.4.3 TIMSS data 

Since this study seeks to examine the relationship between school climate and students’ 

achievement as well as their self-beliefs, TIMSS 2011 mathematics achievement and its 

cognitive domains, student self-concept and self-efficacy (constructed from student 

background questionnaire) were used in the study. The next section discusses the variable in 

TIMSS that was used in the study. First, student achievement data, and second TIMSS 

background questionnaires at the student, teacher, and school levels.   

4.4.3.1 Students’ mathematics achievement 

The TIMSS 2011 8th-grade students' performance consists of mathematics and science. 

However, for a practical purpose, this study only used mathematics achievement because 

science class in Indonesian Junior secondary school teaches sciences separately by several 
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independent lessons such as biology, physics, chemistry, and earth science. Therefore, 

students’ perception of their self-belief also reflects this separation. 

4.4.3.2 Mathematics’ cognitive domains 

The math assessment structure was divided into two sections: content and cognitive. 

First, the content section relates to the math skills needed to complete the tasks (e.g., 

multiplication, perimeter) (Mullis et al., 2012). Second, the cognitive section refers to the 

expected cognitive demand required of a student to respond to a provided mathematics 

question. The cognitive domain comprises knowing, applying, and reasoning. Those domains 

classify the cognitive behaviours of students when they react to the content of mathematics. 

All of these cognitive domains were also included as dependent variables together with math 

total score to have an idea in which part is Indonesian student better or worse. 

The knowing (KNOW) domain is linked to procedures, concepts, and facts that students 

are supposed to know. It includes sub-skills, such as recalling, recognising, computing, 

retrieving, measuring and classifying. KNOW comprises 35% of math questions. The applying 

(APPLY) domain is associated with the capacity of students to use knowledge and 

maths principles to solve problems. Students are expected to select a correct method, strategy, 

or math operation, to answer problems. APPLY comprises 40% of math questions.  The 

reasoning (REASON) The domain involves conditions, dynamic structures and multi-stage 

challenges that are not common, which requires review, generalisation, inference, rationale, 

and solution to non-routine issues. REASON comprises 25% of math questions.  

4.4.3.3 Background questionnaires.  

TIMSS pointed the National Research Coordinators (NRC) in each participating 

country to evaluate the assessment frameworks on which the test items are based. They are also 

responsible for reviewing the background questionnaires taken by administrators, teachers, and 

students at participating schools. These questionnaires ask questions about school resources 
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(e.g., textbooks, technology), time on learning, education of parents, attitudes about the subject 

matter, frequency of homework, as well as number of books at home (Martin et al., 2012).  

Student, teacher, and school questionnaires were given (Mullis & Martin, 2011) to 

sampled schools. Student questionnaires asked students about their home backgrounds, 

attitudes toward school, and attitudes and behaviours towards particular subject matter (i.e., 

mathematics, science, and reading). Teacher questionnaires asked teachers about their feelings 

regarding the school climate; preparedness to teach mathematics, reading, and science; their 

education; and their classroom coverage of subject matter tested by TIMSS. Teachers were 

also given subject-specific questionnaires, where mathematics teachers completed 

mathematics teacher questionnaires. School questionnaires asked headteachers to answer some 

questions about student demographics, school resources, educational programs, and school 

climate.  

As the main aim of the research is to examine the relationship between broad learning 

outcomes and school climate, this research utilised student, teacher, and school questionnaires 

to construct school climate factor scales. Moreover, the non-cognitive outcomes variable of the 

study (self-beliefs) were also built from the background questionnaire, particularly student 

questionnaire. Thus, the next section explains the analysis procedure for re-analysis climate 

factor scales as well as the self-belief scales. 

4.4.4 Re-analysis of climate scales: Rasch Model 

Rasch measurement (RM) is a tool for controlling item quality (item fit), construct 

validation, theory development, and creating standardised measurement (Iramaneerat et al., 

2008). Thus, the scale used in this study (school and classroom climate scales and self-beliefs 

scales) was reconstructed using this approach. 

RM uses logit as measurement units, where the logits are obtained by transforming 

ordinal measure (i.e., the Likert scale) into interval data, then the data is mapped into a linear 



118 

scale like a ruler (Bond & Fox, 2007; Iramaneerat et al., 2008). RM evaluations based on a 

sample of respondents' answer to a collection of measurement scales; the person is then 

classified by ability, while the items are classified by difficulty (Bond & Fox, 2007; Boone & 

Noltemeyer, 2017; Ishak et al., 2018).  

This research used RM analysis to re-construct and validate scales in TIMSS data 

before using it into further analysis. As mentioned before, the scale that been validated using 

RM analysis are self-beliefs scales and school climate and classroom factors scales. For this 

study, an RM is noticeably appropriate for validating the scales, since TIMSS also created 

scales using RM, particularly the Rasch partial credit model (Martin et al., 2012). This study, 

also using the same methods of RM and fitting an item model to a set of data using Winsteps 

3.73 (Linacre, 2011b). Winsteps is among the most popular RM software and has been used 

by many researchers to measure latent variables (e.g., Boone & Noltemeyer, 2017; Cai, 2017; 

Cavanagh & Waugh, 2011). 

Although the use of RM is popular particularly in Australia and the USA, this approach 

also under critics (Panayides et al., 2010), particularly in the UK. Among the person who 

mostly has given the critics was Harvey Goldstein (Goldstein, 1979). But the debate still 

continued, and major international large-scale study uses this approach (Panayides et al., 2010). 

To get more detail on this debate, please refer to Panayides et al. (2010).  

4.4.4.1 Climate scales’ goodness of fit  

After the RM analysis has run, the validation process will consist of examining output 

for (1) unidimensionality and (2) item fit to the model. It includes considering the item and 

person reliability, item infit and outfit statistics (Ishak et al., 2018). First, unidimensionality is 

generally indicated via Principal Component Analysis. Unidimensionality examined whether 

a group of items measure the same single latent variable (Hattie, 1985). 
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In this research, First Contrast Unexplained Variance (FCUV) was used to detect 

unidimensionality. The rule of thumb corresponding if the eigenvalue of the first contrast is 

small, usually less than 2.0 (Linacre, 2011a). The process is repeated until the FCUV of each 

scale achieved less than 2.0.  

  Second, item fit to the model, RM analyses generally use two measures of fit: infit and 

outfit. Table 4-2 shows the general rule of thumb of this measure. Small values indicate that 

responses are too structured. Large values, generally a more pressing concern, indicate 

responses are too random (i.e., less discriminating). Infit is an information weighted index, 

implying it gives more weight to items that are well targeted to a person, whereas outfit is 

closer to a standard chi-square. In practice, if either of these indexes reveals a problem, an item 

needs to be reviewed (Linacre, 2011a).  

Table 4-2: Explanation of parameter-level mean-square fit measurements 

Value  Meaning  
>2.0 Misrepresents the measurement system. 
1.5 - 2.0 Ineffective for measurement construction, but not degrading. 
0.5 - 1.5 Effective for measurement. 
<0.5 Less effective for measurement, but not degrading. May create incorrectly 

valuable reliabilities and separations. 
Source: Linacre (2011a) 

 

Additionally, reliability for each scale was also reported. The reliability is divided into 

two, item and person reliability. For item reliability, low values suggest a narrow range of item 

measures or a small sample. Generally, low reliability of item, in particular, implies the item 

stability estimates is low due to small sample size. On the other hand, low person reliability 

shows limited item numbers. To increase a person’s reliability, a person with more extreme 

abilities (high and low) is required as well as adding more items (Linacre, 2011a). 

As stated above, regarding the creation of climate scales, school climate measures have 

been obtained from the student, teacher, and school background questionnaires of TIMSS 2011. 

All possible school climate scale collected in TIMSS were reviewed to be included in this 

https://www.winsteps.com/winman/reliability.htm
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study, after consideration of the overarching school climate factors identified by Thapa et al. 

(2013), including safety, relationship, teaching and learning process, institutional environment, 

and school improvement process. However, some school climate factors identified from the 

literature are not explicitly measured in TIMSS 2011, and some sub-factors, such as student-

student relationship in relationship factors cannot be obtained. As a result, not all school 

climate sub-factors can be analysed, which is a limitation of this study. Next section discusses 

each of the five Thapa et al. (2013) school climate factors that can arguably be measured via 

TIMSS 2011 data. 

4.4.4.1.1 Safety 

Since the TIMSS questionnaire does not separate safety as physical, emotional safety, 

and rules, this factor will be aggregated as one factor – safety at each level (student, teacher, 

and school). The measure consists of (a) headteachers' report of discipline problems, (b) 

teachers' reports of school safety, and (c) students' reports of being bullied at the school. 

Mostly, the items that measure these factors give more emphasis on emotional safety and how 

norm and rule are applied. The detail of questions of each report can be seen in Appendix 6. 

4.4.4.1.2 Relationship 

There are three sub-factors that can be obtained in TIMSS questionnaires to measure 

this factor, student connected to school (student like school), teacher connected to school and 

teacher professional relationship/interaction. Next, the relationship factor of school climate is 

teacher professional relationship. It is measured using one of the teacher questionnaires asking 

about teacher interaction. This variable is obtained from five items (e.g., ‘work together to try 

out new ideas’). It is also scored on a 4-point Likert scale ranging from 1 (never or almost 

never) to 4 (daily or almost daily). 

4.4.4.1.3 Teaching and learning process 

The important aspect of this factor is how the school supports students' academic 

achievement. There are two similar questionnaires conducted, headteacher and teacher 
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questionnaires which report school emphasis on academic success.  This factor is measured by 

five items (e.g., ‘teachers’ understanding of curricular goal'). The responses are ranging from 

1 (very high) to 4 (very low). At the student level, the teaching-learning process is measured 

by student engagement in a math lesson. It measured using five items (e.g., ‘I am interested in 

what my teacher says'). This factor is scored on a 4-point Likert scale ranging from 1 (agree a 

lot) to 4 (disagree a lot). 

4.4.4.1.4 Institutional environment 

This factor is measured by two questionnaires obtained from teachers' view of their 

working conditions, and headteachers’ perception of the degree to which school facilities and 

resource availability are affecting the quality of instructions. Teachers' questionnaire contains 

five items (e.g. ‘the school building needs significant repair’) and reported on four responses 

ranging from 1 (not a problem) to 4 (serious problem). Next, the headteachers' questionnaire, 

on the other hand, contains two sections. Six items are asking about general school resources 

(e.g., ‘school buildings and ground’), and another six items are asking about resources for math 

instruction (e.g., ‘teacher with a specialisation in math’). The responses are ranging from 1 

(not affected at all) to 4 (very affected). 

4.4.4.1.5  School improvement process  

School improvement process factor is obtained from thirteen items asking about 

headteacher leadership activities (e.g., ‘monitoring teachers’ implementation of the school’s 

educational goals in their teaching’). The responses are ranging from 1 (no time) to 3 (much 

time). TIMSS has not created this scale, so the researcher created the scale.  

Table 4-3 shows the final fit statistics of each factor of the school climate used in this 

study. Also, all the factor scales are in the acceptable fits statistic as required in RM. After re-

analysing the factor scales, the name of factor is modified by looking at the item which 

constructed the scales. 
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Table 4-3: Fit statistics for school climate factor scales 

Scales 
1st 

contrast 
loading 

Infit (mean)  Outfit (mean)  Reliability  N item 
  

    MNSQ ZSTD MNSQ ZSTD item person 
Safety                 
Student being bullied in 
school 1.5 1.04 2.2 0.82 -2.6 1 0.65 4 

Teacher feeling safe in 
school 1.7 0.93 -0.6 0.98 0 0.95 0.49 3 

School safety 1.9 1.08 0.4 1 0 0.72 0.85 5 
School discipline 1.6 1.08 0.3 1.28 1 0.68 0.84 6 
Relationship                 
Student like school 1.6 0.99 -0.6 0.89 -3.1 1 0.18 2 
Teacher connected with 
school 1.6 0.97 -0.4 0.97 -0.1 0.97 0.49 4 

Teacher interaction 1.5 1.01 0 0.96 -0.4 0.96 0.73 4 
Teaching-learning                 
Student engagement with 
math lesson 1.5 1.03 0.4 0.82 -5.4 0.98 0.58 4 

Teacher emphasis on 
academic success 1.7 1.09 0.1 1.03 0.2 0.99 0.75 4 

School emphasis on 
academic success 1.8 1.09 0.8 1.24 1.7 0.97 0.76 5 

Teacher engaging 1.6 1.2 0.2 1.12 0.3 0.97 0.13 5 
Teacher confidence 1.5 1 -0.1 1.07 0.1 0.93 0 4 
Physical environment                 
Teacher working condition 1.7 1 0 0.98 -0.2 0.87 0.62 5 
School technology support 1.9 1.04 3.4 1.5 3.1 0.86 0.83 4 
School general resources 1.6 1.39 2.1 1.16 1 0.93 0.57 5 
School improvement process                 
School leadership 1.9 1.42 0.9 0.76 1 0.5 0.53 8 

 
 
4.4.5 Re-analysis of students’ self-beliefs scales: Rasch Model 

In this research, student self-beliefs were divided into two scales, math self-concept 

(SELFCONCEPT) and math self-efficacy (SELFEFF). For example, to measure SELFEFF, the 

students’ confidence in mathematics scale was examined throughout student’s questionnaire 

items, for instance, “I usually do well in mathematics”. (Foy et al., 2013). These two constructs 

are measures of different concepts, in brief, SELFCONCEPT emphasise more on the learning 

outcomes, whereas SELFEFF is more about the prediction of outcome. SELFEFF is utilised to 

define students’ beliefs about whether they can carry out particular math achievement in the 

future through their efforts, while SELFCONCEPT indicates students’ belief in their ability to 

get certain levels of achievements in math after they evaluate themselves in mathematics (Cai, 
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2017). For a complete list of questions, please see Appendix 3. The variables were recoded to 

assist interpretation. 

4.4.5.1 Math Self-Concept (SELFCONCEPT)  

Math self-concept (SELFCONCEPT) was measured in TIMSS 2011 using six items 

(e.g., ‘Mathematics is harder for me than any other subject’). In TIMSS, those items are used 

to measure whether student like learning maths or not. So, it measures student’s self-evaluation 

of learning maths. However, after several RM analysis, there are only three items retained (see 

Table 4-4).  

4.4.5.2 Math Self-Efficacy (SELFEFF)  

SELFEFF was measured using nine items (e.g., ‘I usually do well in mathematics’) and 

used to measure confidence in mathematics. A student with relatively high levels of confidence 

in doing math can agree with this item. Though the variables come from Students Confident in 

Mathematics Scale, basically they are not confidence indicators. They are statements of self-

efficacy.  Return to Bandura’s (1997) view on this, and confidence is a descriptor utilised to 

identify general feelings of self-worth. 

Moreover, confidence is not specific to a domain, for example, the domain of 

mathematics. Self-efficacy, in contrast, is a term utilised to define a person’s perceived skills 

within a particular domain. It is a word used to self-label individual’s abilities about something 

as specific as mathematics or at even a specific part of that subject, such as geometry or algebra. 

Based on this explanation, the scale used for this study is better identified as math self-efficacy 

(SELFEFF) than confidence.  

Table 4-4 shows the result of self-beliefs measurement using RM in Winsteps. Based 

on the goodness of fit mention before, the fit of the two-scale is in the acceptable range 

(Linacre, 2011a).  
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Table 4-4: Fit statistic of self-beliefs scales 

Scale 
1st 

contrast 
loading 

Infit (mean) Outfit (mean) Reliability N 
item MNSQ ZSTD MNSQ ZSTD item person 

SELFCONCEPT 1.6 0.99 -0.7 0.9 -0.4 0.99 0.72 3 
SELFEFF 1.4 0.96 -2 0.93 -2.7 1 0.63 3 

 
 

4.4.6 Variable used in the study 

4.4.6.1 Mathematics achievement 

Table 4-5 shows the summary statistic of math and its cognitive domains. The value 

presented was calculated using all plausible values for each score by using IEA IDB Analyzer 

software followed by SPSS. To give an idea of Indonesian student compared to other countries, 

Table 4-5 shows benchmark, as a way of interpreting the scaled achievement results. Four 

points on the mathematics achievement scales were identified (Mullis, Martin, et al., 2012) as 

international benchmarks—Advanced (625), High (550), Intermediate (475), and Low (400).  

Table 4-5: Summary statistics of mathematic achievement data 

Math and its domains N of cases Sum of TOTWGT Mean Std. Dev 
MATH 5795 3710311 385.84 83.93 
KNOW 5795 3710311 377.73 94.97 
APPLY 5795 3710311 384.31 86.58 
REASON 5795 3710311 387.57 86.49 

 

4.4.6.2 Self-beliefs 

After both scales were constructed, Table 4-6 shows descriptive statistics of the scales. 

The standard deviation of the scale is considerably large, for SELFCONCEPT, even larger than 

the mean. It means that Indonesian student self-beliefs are more spread out, and therefore 

indicating the challenging of measuring these two self-beliefs. 

Table 4-6: Descriptive statistics of Indonesian students’ self-beliefs 

Self-beliefs N of cases Mean Std. Dev 
SELFCONCEPT 5795 10.24 11.59 
SELFEFF 5795 10.12 8.84 
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4.4.6.2.1 School climate 

Next, Table 4-7 shows descriptive statistics of all school climate factors. 
 

Table 4-7: Statistics descriptive for school climate factor scales 

School climate factors N Mean Std. Dev 
Safety    
Student safety 5795 9.95 4.77 
Teacher safety 5795 6.17 11.39 
School safety 5795 8.82 8.57 
School discipline 5795 5.31 6.37 
Relationship    
Student like school 5795 13.64 7.54 
Teacher connected with the school 5795 7.38 6.11 
Teacher interaction 5795 9.62 5.62 
Teaching-learning    
Student engagement with the math lesson 5795 9.17 6.42 
Teacher emphasis on academic success 5795 9.28 6.33 
Teacher instruction to engage student 5795 9.63 7.57 
Teacher: classroom disturbance 5795 10.00 5.26 
Teacher confident in teaching 5795 13.51 4.35 
School emphasis on academic success 5795 10.57 5.58 
Physical environment    
Teacher working condition 5795 9.88 3.15 
School technology support 5795 9.31 7.50 
School general resources 5795 9.57 3.48 
School improvement process    
School leadership 5795 6.36 7.14 

 

4.4.6.3 Other variables 

Following the theoretical justification of explanatory variables that potentially would 

be chosen for inclusion in the fixed part of the models depending on statistical significance, the 

other variables, in addition to school climate factors, tested were categorised in four types: (1) 

student’s characteristics (2) Teacher characteristics, and (3) School context. 

4.4.6.3.1 Student’s level characteristics 

It has been argued that school effectiveness research has to take into account student 

background factors in investigating the variation of school performance (Aikens & Barbarin, 

2008; Reynolds et al., 2014; Sammons, 1999). Some previous research (i.e., Mortimore, 1988; 

Sammons et al., 1993; Thomas et al., 1997) consistently demonstrated that some of the 

background factors such as prior attainment, social-economic status (SES), parental 

employment status, family income, and gender (Mortimore, 1988). Prior attainment is seen as 
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the most important factor to control in assessing the school effect (Mortimore, 1988; Thomas, 

1998). However, this research, since using TIMSS database that is cross-sectional, for this 

reason, unfortunately, cannot include prior attainment. Consequently, the findings of the 

analysis need to be interpreted with cautious. 

Nevertheless, there are some background data available for student and school level 

that can arguably be used as proxy measures for prior attainment. It is argued that these 

background variables are adequate alternates for prior student attainment when there is no prior 

attainment provided as on the TIMSS and PISA (Lenkeit, 2013; Thomas & Mortimore, 1996) 

such as, when assessing primary school students that only limited prior achievement can be 

obtained (Teddlie et al., 2000). Therefore, this study will only use background data as a means 

to approximate longitudinal student progress (value-added) measures because they are the only 

data available. The background data that will be used in this study as controlling variables are 

mentioned below. 

Gender 

Gender is one attribute of the student that may affect the results of learning (Bacharach 

et al., 2003; Brunner et al., 2008; Hergovich et al., 2004). Gender is a categorical variable in 

TIMSS 2011 that shows whether a student is a girl (1) or a boy (2). Table 4-8 shows boys’ and 

girls’ samples in the TIMSS 2011 study. 

Table 4-8: Summary statistic of student’s gender 

Gender Frequency Percentage 
Girl 2972 51.3 
Boy 2823 48.7 
Total 5795 100 
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Student SES 

The importance of SES has been validated by many studies (Aikens & Barbarin, 2008; 

Felner et al., 1995). Student’s SES in TIMSS 2011 is a composite variable that comprises three 

measurements, including a) parents’ education, b) the number of study support, and c) the 

number of books. Table 4-9 shows the Indonesian student’ SES. 

Table 4-9 Summary statistic of student’s gender 

SES indicators Frequency Per cent 
Parents' education   
University or higher 712 12.3 
Post-secondary but not university 403 7.0 
Upper secondary 2052 35.4 
Lower secondary 1236 21.3 
Some primary, lower secondary or no school 1392 24.0 
Total 5795 100.0 
Number of books   
0-10 books 1425 24.6 
11-25 books 3080 53.1 
26-100 books 1059 18.3 
101-200 books 155 2.7 
More than 200 76 1.3 
Total 5795 100.0 
Home study support   
Neither own room nor electronic goods 880 15.2 
Either own room or electronic goods 3983 68.7 
Both own room and electronic goods 932 16.1 
Total 5795 100.0 

Language 

Language is a proxy measure for ethnic background. As explained in Chapter 2 that 

Indonesia comprises of many ethnics and languages. The language variable is about the use of 

language testing (Bahasa Indonesia) in daily student life. This categorical variable measure 

student’s frequency in using the language (Table 4-10). 
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Table 4-10: Summary statistic of the frequency using Bahasa Indonesia 

Language use Frequency Per cent 
Always 2172 37.5 
Sometimes 3226 55.7 
Never 397 6.9 
Total 5795 100.0 

 
4.4.6.3.2 Teacher characteristics    

Previous research suggested that teachers do make a difference in student achievement 

(e.g., Darling-Hammond, 2000b; Heck, 2009; Sanders et al., 1997).  Teacher’s characteristics 

variables that informed by teacher effectiveness research were included as explanatory 

variables at the teacher level. There are four teacher characteristics available in the TIMSS 

2011 teacher background questionnaire, there are: teacher gender, age, the teacher’s 

educational background, and teacher’s teaching experience. 

a. Gender 

Table 4-11 shows the variable of teacher gender. About 57.2% of the teacher are female, 

and 42.8 are male. 

Table 4-11: Teacher gender 

Gender Frequency Per cent 
Female 3317 57.2 
Male 2478 42.8 
Total 5795 100.0 

b. Age 

About 65% of the teachers are in age between 30 to 49 (See Table 4-12). 
 

Table 4-12: Teacher age 

Age Frequency Per cent 
Under 25 286 4.9 
25-29 813 14.0 
30-39 1479 25.5 
40-49 2366 40.8 
50-59 826 14.3 
60 or more 25 .4 
Total 5795 100.0 
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c. Educational background 

Table 4-13 shows teacher’s education background and can be divided as major in math 

education, all other majors, and no formal education beyond upper-secondary. 

Table 4-13: Teacher educational background 

Teacher education N Percentage 
Major in math  155 91 
All other major 13 8 
No formal education beyond upper-secondary 2 1 
Total 170 100 

d. Teaching experiences 

Table 4-14 shows the math achievement differences based on how long a teacher has 

been teaching.  

Table 4-14: Teaching experiences 

Teaching experiences N Percentage 
20 years or more 49 29 
10 - 20 years 56 33 
5 – 10 years 35 21 
Less than five years 30 18 
Total 170 100 

4.4.6.3.3 School context 

School contextual factors relate to the general school environment and thus are beyond 

the control of the school staff. The context is a given condition that has to be considered (De 

Fraine et al., 2002; Opdenakker & Van Damme, 2005; Sammons et al., 1994) as students are 

not randomly allocated to schools and are influenced by socioeconomic and ethnic residential 

segregation and other non-random practices. According to Teddlie and Reynolds (2000), there 

are four context characteristics has taken into account: SES of the student body; location 

(urban/rural); grade phase of schooling and school governance structure. Following these 

suggestions and the availability of the data in TIMSS, school’s SES, school location (urban-

rural), school types (general-Islamic) were chosen as school context variables. 
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Additionally, school location and school types also have a noticeable impact. School 

location refers to where the school is located, rural or urban (Young, 1998), while school types 

refer to differences in curriculum application. Indonesia has two types of schools, namely the 

Islamic school and general school. These types of school are considered an important variable 

because the differences in their practices might affect school climate (Sikkink, 2012). 

a. Average SES 

School average SES is an aggregated score of student’s SESs. Table 4-15 shows a 

description of the average SES.  

Table 4-15: Summary statistic of average student’s SES at the school level 

Student SES N Mean Std. Dev 

SES 153 8.53 0.78 

b. School type 

As explained before, the sample schools were explicitly stratified by public and private 

schools as well as general and Islamic schools. The sample was chosen based on the dual 

schooling system in the Indonesian context (Ministry of Education and Culture, 2012). Table 

4-16 shows the school type in the Indonesian context. 

Table 4-16: School types 

School types 
 

Frequency 
 

Percentage 
 

Public General 88 58% 
Public Islamic 8 5% 
Private General 32 21% 
Private Islamic 25 16% 
Total 153 100% 

Source: Methods and Procedures in TIMSS & PIRLS, 2011 (Joncas & Foy, 2012). 
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c. School location (urban-rural) 

To present data about the school’s location, TIMSS 2011 asked headteachers to define 

the population size of the city, town, or area in which their schools were located. Table 4-17 

presents the detail of the location of the sampled school. 

Table 4-17: School location 

School’s locations Frequency Percentage 
Urban 10 7% 
Suburban 85 56% 
Medium size city 15 10% 
Small town 36 24% 
Remote rural 7 5% 
Total 153 100% 

 

4.4.7 TIMSS 2011 data analysis plan: Multilevel model (MLM) 

The purpose of the quantitative data analysis is to address RQ1 (What are the 

differences of school and classroom performance in Indonesian lower secondary schools in 

terms of mathematics and self-beliefs? If such differences exist, to what extent does school 

climate predict the differences?). The TIMSS database comprises of student records that are 

grouped within a school, and thus it provides a data hierarchy including both student-level and 

school-level variables. For this reason, it is possible to perform a multilevel modelling analysis 

(Goldstein, 2011). Besides, one of the advantages of MLM approach to data analysis is its 

ability to handle both unstructured and unbalanced data, as in this TIMSS data, of 153 schools, 

only 20 schools have two classes (Hox, 2002). MLwiN software (Rasbash et al., 2012) was 

used in this study. This multilevel statistical package is one of the most suitable software to 

conduct multilevel modelling analysis (Galecki & West, 2013). 

To address research questions, MLM were used. The MLM approach has been used 

since the late 1980s in school matters research in the UK (Mortimore et al., 1989), then many 

studies followed. MLM has some benefits in order to address RQ1 of the study including: the 

ability to simultaneously estimate the effect of the different variables at both student, classroom 



132 

and school level (Raudenbush & Bryk, 2002), and place explanatory variables at their proper 

hierarchical location (Hox, 2002), to avoid aggregation or disaggregation of the data. The 

technique also offers correct standard errors, confidence intervals and significance tests 

(Raudenbush & Bryk, 2002). 

The data from TIMSS is examined using a three-level hierarchical model with school 

at level 3, teacher/classroom at level 2, and students at level 1. Most past studies have employed 

a 2-level model (school at level 2, and students at level 1). However, the author considered the 

difference between the general and Islamic types of school in Indonesia should not be taken 

for granted. As described in Chapters 1 and 2, students in these two types of schools 

experienced different classroom circumstances. This makes it imperative to learn more about 

how the classroom experience affects school effectiveness. Moreover, some researchers also 

stressed that the classroom level is a critical determinant of school effectiveness, especially by 

considering that learning mainly takes place in a classroom (Chapman et al., 2012; Hill & 

Rowe, 1996; Rowe & Hill, 1998). Instead of using the common approach of using 2 

hierarchical models (i.e., school and student levels), the present research considered classroom 

as an additional important level.  

Moreover, theoretically, this data set can be evaluated using a 3-level model, because 

the multi-level model can accommodate unbalanced data (Hasselmann, 2018; Jones, 2019) as 

in TIMSS 2011 Indonesia dataset, where there are only 20 schools with more than one 

classroom participating in the study. 

Different statistical models was conducted. The first was the null model, estimated the 

total variance and its components. This analysis aimed to estimate overall mean achievement. 

Besides, to see whether there were any school differences and classroom differences in mean 

achievement. A stepwise procedure was conducted, where a group of related variables were 

entered at a time. It starts from the simplest models building up to more complex models. Any 
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predictor that did not have a significant contribution to the learning outcomes variance was 

omitted to refine the final model.  

Model 1 was extended by adding explanatory variables measured at the student level, 

then classroom level, and school level. The purpose of fitting that model was to find out which 

of the pupil, class and school factors had a significant effect on student achievement. Then 

followed by another model as described in table 4-18. Then, statistically significant variables 

were added together as a group to see their relevance in explaining the students’ learning 

outcome. Overall, the analysis was conducted into several steps, in each case, both maths 

achievement and self-beliefs measures were employed separately as outcome measures (see 

Yu and Thomas (2008) for comparable steps).  

Table 4-18: Research questions and multilevel models 

Research Questions Model employed 
RQ1.1: What is the range and extent of school and 
classroom performance among Indonesian Year 8 students 
in math and self-beliefs? 

Model 0/Null Model: No explanatory variables 

RQ1.2: After controlling for student, teacher, and school 
characteristics, what is the range and extent of school and 
classroom performance among Indonesian Year 8 students 
in math and self-beliefs? 

Model 1: Explanatory variables comprises student 
background characteristics (SES and Gender) 

Model 2: Explanatory variables comprise teacher 
characteristics (education background and teaching 
experiences).  

Model 3: Explanatory variables comprise school 
context variables (Average SES, location, and 
school types).  

Model 4: Combine Model 1,2, and 3 

RQ1.3: What are the school climate factors that 
significantly explain the variance between school and 
classroom performance among Indonesian Year 8 students 
in math and self-beliefs before and after adjusting the 
characteristics of the student, teacher, and school?  

Model 5: school climate factors only (individually 
and aggregated at school or classroom level) 
 
Model 6: combine 1,2,3,5 (final model) 

RQ1.4: Do students in general school have higher 
achievement and self-beliefs than madrasah before and 
after controlling school climate and other factors? 

Compare between Model 4 and Model 6 
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4.4.8 Limitations of MLM  

Technical concerns to address under MLM are accuracy and the retrospective nature of 

data as well as measurement errors. These issues need to be recognised in awareness when 

interpreting the findings (Sammons et al., 1997). In cases like the present study, in which the 

data is from cross-sectional data, a lack of prior attainment measures and only one to two 

classes available at one school, the generalisation of its findings should be cautious and 

tentative.  

Imprecision, despite the type of assessment used for measuring student achievement, 

ambiguity will always be a problem (Myers & Goldstein, 1998; Rosenkvist, 2010). Given that 

imprecision can be reduced through publishing student test results with a margin of error, this 

margin tends to be so large in MLM that this approach is useful for identifying schools at the 

extreme of a performance distribution, but not with the precision needed for rank ordering 

schools. 

4.5 Qualitative phase 

Most of the statistical analyses, in particular MLM are compatible methods to detect 

variances among schools. However, the results do not reveal the reasons or explanations 

regarding the variances found in school performance that might arise. Therefore, the 

quantitative phase was followed qualitative phase by using illustrative cases. The case study 

was chosen because this type of qualitative method helps to intensify, describe and analysis 

more holistic of a bounded phenomenon in an institution (Merriam, 1988) like school, as the 

case in this research. It is also can be used to verify and explore the existence or absence of 

certain circumstances, processes or attributes related to school climate for different schools in 

terms of their academic performance and curriculum implementation. In this way, the 

researcher used the cases (of different schools) to explore in-depth school climate differences 

and then compare them.  
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4.5.1 Using illustrative case study schools 

The illustrative case study school is selected to understand something else, school 

climate differences and or similarities among the schools in this study (Stake, 2006). By using 

a case study, the researchers aim to get understanding of people's perception about their 

experiences (Stake, 2006; Yin, 2014). In the case study research, the selected cases were 

believed to have fruitful findings relating to the research question (Grandy, 2010). In this 

research, four case study schools with different characteristics were selected. The selection 

aimed to get a fruitful explanation of how and why specific factors of school climate examined 

in the first phase were significant or insignificant to explain students’ self-beliefs and 

achievement.  

By connecting estimations of school performance resulting from MLM analysis, the 

application of how school climate is practised in particular schools can be observed and 

examined by the case study. So, the case study focused on the school practice of selected 

schools in term of their school climate. This “field-based” data will form far more deep 

evidence (Yin, 2014), and compare them with the finding with the “desk-based” data in the 

first phase. 

4.5.2 Data collection techniques and procedures 

4.5.2.1 Piloting 

In the qualitative phase of the study, the data was collected between September and 

November 2015. Before employing the main study and using the qualitative interview 

instruments in the actual sample, the tools consisting of the interview and FGI questions were 

piloted. 

Piloting is a procedure of preparation before conducting the main study (Tashakkori & 

Teddlie, 2003). It aims to address potential functional and practical issues in the research 

procedures, whether the structure is appropriate for the main study (Seidman, 2006; Silverman, 
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2013) as well as trying out the questions. A pilot study also useful to identify if there are any 

errors or restrictions within the interview design. Then, it allows modifications or adjustment 

to the interview questions before embarking into the main study (Silverman, 2013). 

Piloting was conducted at SMP Negeri 3 Lubuk Pakam (lower secondary school - 

general public school) in Deli Serdang District, North Sumatera. This piloting study aimed to 

make sure that the interview protocol can be delivered and to give an idea about the flow and 

other technical matters during the data collections. One FGI of the teacher (8 teachers), one 

FGI of the student (8 students), and one interview with headteacher were conducted.   

There were two main revisions to the instruments based on piloting results: (1) there 

was a need to adjust some questions to be more understandable, for example, the need of 

explaining of the school climate term. In the pilot study, the school climate was interpreted as 

the physical climate of the weather like hot or cold weather. (2) The interview protocol could 

not run strictly because of time restriction and the flow of questions. The maximum time 

allowed was only 40 minutes. Regarding the flow, when asking a question on one school 

climate factors, the participants sometimes related it with other factors. Therefore, if the 

researcher believed that other factors have been covered in the previous question, then he 

jumped to other questions that have not been asked.   

4.5.2.2 Data collection techniques 

This research used interview and Focus Group Interview (FGI) to collect data in the 

second phase (qualitative) study. Interview and FGI are common data collection methods in 

qualitative research (Gill et al., 2008). The semi-structured interview contains key questions - 

as in the theoretical framework used – and allows the researcher to probe flexibly on particular 

issues by asking follow-up questions. Unstructured interviews do not reflect any predetermined 

theories or ideas and are performed with the little arrangement (Gill et al., 2008). It aimed to 
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explore the policymaker view about a certain research topic. It started with a general opening 

question for instance ‘Can you tell me about policy in creating a positive school climate?’  

On the other hand, FGI were used for gathering data on collective views and aimed at 

generating a perception of participants’ experiences in the school context (Morgan, 2007). 

There are three techniques used for collecting the data. (1) In-depth semi-structured interviews 

with headteachers; (2) focus group interview (FGI) with a group of teachers and groups of 

students in each school. (3) Freestyle/unstructured interview with policymakers (one in MORA, 

2 in MOEC, and a local policymaker).  

The written transcripts were used to recode the information collected during the 

interviews and FGI. The participants were asked for written consent to record their interview 

responses electronically. The interview protocols were piloted, and the final version will 

include ten-fifteen open-ended questions based on the results of phase 1. The questions were 

designed to address Thapa et al. (2013) five school climate factors as well as the effectiveness 

evaluation dimensions adapted from the dynamic model of educational effectiveness 

(Creemers & Kyriakides, 2008) and make sure that the necessary dimension is covered to 

explore how school climate effects on students' academic outcome and self-beliefs. The 

questions were developed based on the combination of the two theoretical frameworks adopted 

in this study. The complete questions can be seen in Appendix 8. 

4.5.2.3 Participants 

4.5.2.3.1 Student, teacher and headteacher 

The participants of this qualitative phase of the study included students, teachers, and 

headteacher. Teachers and students were grouped for interviews to make focus group 

interviews, whereas the headteacher was interviewed face-to-face. Table 4-20 describes the 

participants in each school. 
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Table 4-19: Participants in each school 

School Location Headteacher 
interview 

Teacher’s FGI Student’s FGI 

Madrasah A Medan City – North 
Sumatera (urban) 

Former vice 
Headteacher 
(Male) 

2 teachers (All 
Female) 

7 students (4 Female, 
3 Male) 

Madrasah B Semarang City – 
Central Java (urban) 

Headteacher 
(Female) 

3 teachers (1 Female, 
2 Male) 

8 students (All 
Female) 

School C Tanjung Morawa 
City, Deli Serdang – 
North Sumatera 
(rural) 

Headteacher 
(Female) 

3 teachers including 
the headteacher (2 
Female, 1 Male) 

8 students (4 Female, 
4 Male) 

School D Padang City – West 
Sumatera (urban) 

Headteacher 
(Male) 

6 teachers (3 Female, 
3 Male) 

8 students (4 Female, 
4 Male) 

 

4.5.2.3.2 Policymakers 

In addition to qualitative data collected from illustrative case study schools, interviews 

with four policymakers were also conducted to obtain further evidence on school climate 

policy. The idea was to get some information about how the local and national government 

policy influence schools in creating school climate. The participants included: 

1. Head of Education Office in Padang City, West Sumatera 

2. Ministry of Religious Affair (MORA) in Jakarta: Head of Curriculum and evaluation, 

Directorate of Madrasah Education  

3. Ministry of Education and Culture (MOEC) in Jakarta: 

a. Head of curriculum and evaluation, Directorate of Junior high school 

b. Head of Facilities affairs, Directorate of lower secondary school 

4.5.2.4 School selection procedure 

Four schools were selected to participate in the case study. The selection based on 

schools’ performance in mathematics in TIMSS 2011 study, as well as their school climate. To 

classifying the school performance, schools were grouped as described in Table 4-21.  

Schools were ranked based on those classifications. Then, schools on percentile 25 

classified as poor performance schools, and on percentile 75 classified as good performance 
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schools. Next, because this study also aims to compare general and Islamic schools, one good 

and one poor performance schools were selected based on their school types. Therefore, in 

total, four schools would be included as illustrative cases. Other considerations were the 

location and accessibility of school. Then the researcher sent letters to ask for their participation 

in the study.  

Table 4-20: School classification 

Percentile Maths score School Climate Math Self-Concept Classification 
25 < 349.07 < 9.21 < 8.03 Poor performance school 
50 349.07– 425.25 9.21 – 10.82 8.04 – 11.90 Average School 
75 > 425.25 10.82 > 11.90 High performance school 

The final schools that participated in the study are described in Table 4-22. The school 

profiles, as described in Table 4-22, reflected the analysis of TIMSS 2011 in the first phase of 

the study. These results were also consistent with BAN-SM’s (National Accreditation Board 

of School/Madrasah) report of schools’ accreditation. Low-performance schools as analysed 

in the first phase of the study were also judged by BAN-SM as need improvement schools, 

indicating that the schools are in the lowest standard of schools in Indonesia and vice versa.  

BAN-SM is an independent institution that assesses the feasibility of primary and 

secondary school regarding formal national education standards (Ministry of Education and 

Culture, 2005). Data from this board is considered essential because the accreditation process 

also measures the effectiveness of the school in promoting students’ learning. They measure 

eight aspects of the school including (1) curriculum content; (2) teaching-learning process; (3) 

pupil competencies; (4) teacher and school-staff competences; (5) school facilities; (6) school 

management; (7) school funding; and (8) educational assessment. As based on the Indonesia 

Education Act Year 2003, schools need to be accredited every five years. For that reason, by 

using the accreditation result, the selection of school can be more rigorous because it can 

acquire a recent portrait of the school. So, the school selection is based on school performance 

measures from TIMSS and estimates of overall school effectiveness by BAN –SM.  
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Table 4-21: Profile of participated schools 

Schools  Maths 
Score 
(Raw) 

ASC School 
Climate 

Rank 
residual* 

Accreditation 
Report** 

Madrasah A 314.44 11.30 10.60 29 C 
Madrasah B 460.67 9.98 11.44 119 A 
School C 343.37 10.89 10.32 23 C 
School D 497.54 9.92 12.38 148 A 

 
*After controlling significant school background variable on math score of 153 schools: location, type of school 
(Islamic and general), public and private. 
** A = Outstanding, B = Good, C = Need Improvement. Information obtained from Badan Akreditasi Nasional 
Sekolah/Madrasah BAN-SM (National Board of Accreditation for School and Madrasah) 
 
4.5.3 Qualitative data analysis  

There are plenty of ways and variation method to analyse qualitative data. At least 50 

different types of analysis to choose (Wolcott, 1994). For instance, content analysis approach 

(Anfara Jr et al., 2002; Hsieh & Shannon, 2005), interpretative phenomenological approach 

(Moustakas, 1994; Smith et al., 2009), template analysis approach (King, 1998), discourse 

analysis (Brown et al., 1983), narrative analysis (Riessman, 1993), conversation analysis (Ten 

Have, 2007), and thematic analysis (Braun & Clarke, 2006). To all the methods of analysis 

mentioned, Swain (2018) concluded that the key principle of qualitative data analysis is 

reducing data, displaying, and drawing a conclusion as summarised by Miles et al. (2014).  

Of the method of analysis, in the social sciences, a thematic analysis approach is the 

most popular qualitative analytic approach (Swain, 2018). Braun and Clarke (2006) argued that 

thematic analysis is a flexible qualitative analysis approach that can be employed regardless of 

the researcher’s philosophical position. This approach is a fundamental analysis method that 

researcher must learn since the thematic approach is providing foundational key skills and 

techniques that are used in other approaches of qualitative analysis (Braun & Clarke, 2006). 

This method of analysis mainly aims for identifying and coding patterns (Braun & Clarke, 

2006) and searching themes (Fereday & Muir-Cochrane, 2006) that link with a specific 

research question. 
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Thematic analysis was chosen in this qualitative phase of the study, but in a flexible 

form, a hybrid approach of thematic analysis (Fereday & Muir-Cochrane, 2006; Swain, 2018). 

First, this approach exercised a-priori codes which were developed before examining the 

current data derived from existing analytic framework selected in the study (see literature 

review). Second, followed by an inductive approach or data-driven allowing for themes to 

emerge from the collected data. 

This process of analysis was carried step-by-step. First, the data collected was 

transcribed into a word processing document, and then all the transcriptions were deposited 

together into NVivo. The researcher classified the data into meaningful analytical units using 

the theory-driven a-priori codes (Thapa et al., 2013) and its effectiveness evaluation 

dimensions (Creemers & Kyriakides, 2008) (see the literature review). This procedure was 

made through reading, listening and summarising the raw data. Then the data-driven or 

inductive codes were additionally developed. 

4.5.4 A-priori themes: 5 school climate factors combined with effectiveness evaluation 

dimensions  

A priori themes allow researchers to capture key factors that have informed the design 

and aims of a study and to adopt assessment criteria that a research project has been planned to 

address (Brooks et al., 2015; King, 1998). This research uses a-priory themes as research 

analytic framework to inform the analyses.  
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Figure 4-3: School climate effectiveness model 

As explained in Chapter 3, there are five factors of school climate (Thapa et al., 2013) 

and five DMEE’s evaluative dimensions (Creemers &Kyriakides, 2008) that will be used to as 

an analytic framework to guide the identification of codes key and themes. So, each school 

climate factor, as reviewed by Thapa et al. (2013) have their own effectiveness evaluation 

dimensions. First, frequency refers to the quantity that an activity associated with a school 

climate factor happens or is present in the school or classroom. The other four evaluation 

dimensions (focus, quality, stage, and differentiation) examine qualitative characteristics of the 

functioning of the school climate factors and help to describe the school climate. However, it 

should be noted that not all the evaluation dimensions can be applied if, for example, participant 

responses provide insufficient relevant evidence in interviews or focus groups. 

By combining these concepts, it aimed to explore and evaluate the overall quality of 

school climate factors in a systematic way. So, the whole picture of school climate might be 

captured, and this approach may give more information to the policymakers, headteachers, 
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teachers, and students how to develop and evaluate school climate. Figure 4.3 represents the 

combined model of the school climate factor and its effectiveness evaluation dimensions. 

This analytic framework is exercised as the preliminary codes in order to look for ways 

in which the data fitted or did not fit these codes. First, the researcher thoroughly read, and the 

transcriptions of the interviews compared the information obtained in each school in reference 

to each of the school climate effectiveness model. Reporting disconfirming evidence (for 

instance, not all effectiveness evaluative dimension can be captured) was also employed to 

improve the accuracy of the data analysis. Creswell and Plano Clark (2011) suggested that 

expectation of evidence for themes in real life are more than just positive information. 

Secondly, to make sense of the data that was not included in the a priori codes, the researcher 

took memos about confusing, insightful, and interesting aspects of the data. At the same time, 

the researcher was taking note of potential new themes that may emerge from the data. As 

follows, these new themes/factors were necessarily needed to better describe the local context 

of the study. Finally, representative quotes were selected that best-represented participants’ 

perspectives on the research themes. 

4.5.5 Data-driven categories  

It was found that the a priori codes were relevant when describing the school climate 

practices but should be adapted to the local context. Concerning the key role of the context 

when reviewing school climate, the analysis challenged the need to expand this framework by 

subsequently including other factors that helped to explain new patterns that emerged from the 

data. In searching for new themes, the interaction of text, codes, and themes in this study 

involved some repetitions before the analysis proceeded to a useful and informative phase. 

Then, themes were further grouped and assigned concise words to label the sense that 

highlighted the theme (Fereday & Muir-Cochrane, 2006). 
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4.5.6 Strengths and limitations of the qualitative approach adopted  

Since the analytical process of qualitative data employed a well-known theoretical 

framework, starting the analysis with a-priory factors/themes in the case study was a step 

forward when attempting to build on prior research. It recognises that further research is 

required that replicating, clarifying and building on the results of previous research. Therefore, 

the purpose of this qualitative analysis was not to create an additional list of school climate 

factors, but to employ a well-known concept to a new context. This decision was also made 

because the school climate factors to be a meaningful category that assisted interpretation, 

analysis and identification of issues contained in the data. It also facilitated the researcher to 

communicate the findings and movement toward a more analytical level. 

This analytical approach provided useful guidelines when describing the similarities 

and differences between schools. Complementing the analysis with a data-driven inductive 

approach provided a relevant tool for making sense and exploring the tangled complexity of 

the context in which the schools were operating that was not covered with the a-priori codes.  

However, choosing this approach was not made without its problems.  

The main research instrument was an interview schedule intended to elicit the 

participants' opinions on the combined framework of school climate and effectiveness 

evaluation dimensions, so it was not capable of gathering systematic data on other aspects. 

There was also an imbalance with more focus on the deductive coding (derived from the 

theoretical framework) than the inductive coding (themes emerging from the raw data). Finally, 

the new factors that emerged from this study incorporating additional school climate factors 

could be potentially used in the future as an evaluation checklist to identify areas of strength 

and weakness, but not as a final blueprint or guarantee for school climate, which is beyond the 

scope of this study. This emerging framework can illuminate future research carried out in 

complex social contexts such as Indonesia and maybe other similar contexts. 
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4.5.7 Trustworthiness  

The criteria to judge a good qualitative study is dissimilar from the quantitative one. 

Trustworthiness has become a key idea in qualitative research because it facilitates researchers 

to identify values beyond criteria commonly used in quantitative research (Given & Saumure, 

2008). Trustworthiness can be evaluated through a verification process rather than a traditional 

test of reliability or validity. The uniqueness of the qualitative analysis in a particular context 

prohibits it from being exactly replicated in a different context. However, statements 

concerning the position of the researcher such as the central assumption, informant choice, 

perceptions and beliefs may increase the possibility of reproduction of the study in a different 

context (Creswell, 2003). 

To confirm the findings or, in other terms, to determine whether the evidence is accurate 

and whether it refers to reality (Merriam, 2002), three key procedures will be used in the 

qualitative phase. (1) triangulation – linking various information sources (interviews and FGI); 

(2) providing a rich comprehensive summary of the findings; and (4) external audit – allow an 

outside person to perform a detailed research review and give feedback (Creswell, 2003). 

4.6 Ethical issues 

Ethics refers to a moral system, where others can judge an action as right or wrong. For 

the researcher, it should be a case of professional integrity to enhance ethical research 

(Denscombe, 2010). Since this research will deal with the amount of personal data, ethical 

concern (BERA, 2011) was address as follow: 

4.6.1 Data protection 

This research used two types of data, quantitative and qualitative. Quantitative data was 

obtained from TIMSS 2011 dataset. Although the TIMSS data is open to the public, it is still 

necessary to keep the data securely, because the analysis findings may reflect some schools’ 

performance. Therefore, the data was saved in the researcher password-protected computer. 
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Next, since the data from the first phase informed the second phase of the study, it is important 

to get written permission for accessing school IDs from MOEC or local government authorities, 

and this has been granted. 

Then, qualitative data was used in the second phase of the research. The researcher is 

aware that the qualitative data include sensitive information regarding schools’ and students’ 

private data. For this reason, the data was stored carefully to make sure that neither school nor 

individual can be identified in the findings. Students’ name, teachers’, as well as the 

headteachers in this research are all anonymous by referring to them using codes. Participants 

were notified of this policy through an inform consent form. Also, the data then was stored in 

the researcher’s password-protected computer before storing it in the University of Bristol ‘O’ 

drive. In addition, anonymity and confidentiality of participants and the school have been 

guaranteed through the whole research process. 

4.6.2 Informed consent 

For qualitative data, written consent for interviews and permission to quote the 

interviewee’s response have been acquired from all schools and participants (students, teachers, 

and headteachers). The process will be done by discussing and asking them to sign an 

informant’s consent form. Since all students that were interviewed are under 18, both the 

consent of their own and their parents were obtained. Before the data gathering starts, the 

researcher also made clear to all schools and participants that they have the right to withdraw 

at any time.  

4.6.3 Researcher’s position 

It is obviously important to take into account and aim to reduce researchers' bias 

because no research approach is impartial and has an impact on the way that the data are 

analysed (Hammersley & Atkinson, 2007). Researcher's identity as a Moslem, when 

researching a specific school (in this research, Islamic schools - madrasah), might cause bias 
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in some cases. Though, it has been assisted in explaining the school in more depth. For that 

reason, the researcher has considered the school from a distance and keep the position as an 

outsider. 

4.6.4 Other moral concerns 

The identification as a good or bad school climate might risk negative effect on selected 

schools. Also, access to teachers and students, although it has been negotiated with head-

teachers, might interfere with school activities. Hence, the researcher has implemented a 

positive and respectful attitude to every school. In particular, the researcher has not informed 

or labelled a school as good or bad but instead saw them as room for development to provide 

better learning for all students. This moral concern has not only ensured the ethics of the study 

but also facilitated the process of data collection by creating trust and mutual respect between 

the researched and the researcher (Hinkin et al., 2007). 

4.7 Chapter summary 

This chapter began by recognising the ontological and epistemological assumptions of 

the study because any field of investigation is inherently related to a particular paradigm. 

Pragmatism was chosen as the philosophical bases of this research. From an ontological 

perspective, the nature concept of school climate is known not only to be objective but also to 

provide a comprehensive understanding of the school climate. From the epistemological point 

of view, the researcher believes that in acquiring knowledge, it is more important to highlight 

methodological approach that fits well with the specific issue of analysis, since knowledge 

construction is contextual in nature and influenced by the cultural, political, and historical 

conditions. 

The data collection and analysis appeared in two consecutive phases: the analysis of 

secondary data in the quantitative phase and the collection and analysis of the follow up 

qualitative data. In the quantitative phase, MLM was used to conduct a secondary data analysis 
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of TIMSS 2011. The MLM employed a model building procedure containing several models 

sequentially. Then, to conduct qualitative phase four illustrative school cases were selected.  

To emphasise the qualitative analysis, a hybrid approach of thematic analysis was adopted. It 

began by applying as deductive a priori codes of school climate factors and then followed by 

a data-driven inductive approach letting for themes to arise directly from the data. Lastly, the 

ethical issues were emphasised and need to be counted when interpreting the findings and 

conclusions of the research presented in the following chapters. 
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Chapter 5: Quantitative Findings 

5.1 Introduction to the chapter 

This chapter presents the findings of the first phase of the research. Specifically, the 

author reported the quantitative analyses of the Indonesian TIMSS 2011 data. The chapter aims 

to answer the third objective, RQ1 and its sub-questions by applying MLM techniques. 

Specifically, the author analysed the differences between schools in terms of mathematics 

performance and self-beliefs among Year 8 Students in Indonesia. The author presented the 

results based on the sequence of the proposed research questions. Subsequent to answering the 

five sub-questions of RQ1, this chapter concluded by highlighting the main findings of the first 

phase of the research. 

5.2 RQ1: Difference in mathematics and self-beliefs 

RQ1.1 asked, “What is the range and extent of school and classroom performance among 

Indonesian Year 8 students in math and self-beliefs?” To answer this question, the researcher 

investigated the variances in math performance and self-concept based on school-level and 

classroom-level. Specifically, by employing the variance components model for a three-levels 

model (school, classroom, student levels). Model 0 (see Table 5-1) describe school 

performance of the Indonesian secondary schools in terms of mathematics score (MATH), 

mathematical Knowledge (KNOW), ability to apply mathematics (APPLY), and mathematical 

reasoning (REASON). The table also describe the affective components, which includes 

student’s self-concept in mathematics (SELFCONCEPT) and their self-efficacy in 

mathematics (SELFEFF), which is indicated by the proportion of variance explained by each 

level.  

The results showed that Indonesian students’ mathematical performance varied among 

schools. Specifically, the school-level explained about 35% of the variance of MATH, 36% of 
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the variance of KNOW, 34% of the variance of APPLY, and 26% of the variance of REASON. 

The predictive power of the school-level was the lowest in terms of REASON. This may be 

attributed to the exam-oriented learning practices in Indonesia, which puts little emphasis on 

the capacity of logical thinking and the ability to conduct intuitive and inductive reasoning to 

reach a solution that were measured by TIMSS (Berkhout et al., 2019; Furaidah et al., 2015; 

Ragatz et al., 2015).    

The school-level explained a magnitude of variance on the cognitive domains of 

mathematics. The classroom-level had lesser predictive power. Specifically, the classroom-

level accounted for only about 9% of the variance of MATH, 8% of the variance of KNOW, 

8% of the variance of APPLY, and 5% of the variance of REASON. This finding indicated that 

Indonesian students’ mathematical performance varied less among classrooms. Caution is 

warranted to apply these results because of the small sample of classes in the TIMSS dataset. 

As mentioned in Chapter 4, from the 74 schools that are available in the TIMSS dataset, only 

20 schools with more than one classroom. As such, there might have been not enough power 

to conclude the differences in math performance at the classroom-level.   

In terms of the affective domain, the school-level accounted for only about 5% of the 

variance of SELFCONCEPT and 10% of the variance of SELFEFF. Similarly, the classroom-

level accounted for only about 4% of the variance of SELFCONCEPT and 6% of the variance 

of SELFEFF. These results were consistent with past studies that have shown a small variation 

of non-cognitive outcomes when comparing one school to another (Gray, 2004; Thomas et al., 

2010).  

 The variation of mathematics performance was best accounted for at the student-level. 

The student-level predicted more than 56% of the variance of MATH, 58% of the variance of 

KNOW, 58% of the variance of APPLY, and almost 70% of the variance of REASON. The 

student-level also accounted for 91% of the variance of SELFCONCEPT and 84% of the 
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variance of SELFEFF. As expected, these results were consistent with past studies that showed 

individual student-level played a major role in predicting students' performance (Gray et al., 

2001; Thiele et al., 2016).   

A comparison of the empty models of all outcome measures revealed that the 

differences between schools were more noticeable on academic achievement than in self-

beliefs. This findings are in line with the results of studies conducted in Belgium (Opdenakker 

& Van Damme, 2000), the UK (Gray, 2004; Thomas, 2001), and Cyprus (Creemers & 

Kyriakides, 2010a). These studies also found that differences between schools in terms of 

affective outcomes were smaller in comparison to the results of the academic outcomes.  

5.3 RQ1: Difference in mathematics and self-belief controlling for school stakeholders’ 

characteristics 

RQ1.2 asked, “After controlling for student, teacher, and school characteristics, what is 

the range and extent of school and classroom performance among Indonesian Year 8 students 

in math and self-beliefs?”. Model 1, 2, 3, and 4 were utilised to answer RQ1.2. Each model 

was aimed to verify the relationship between student characteristics (Model 1), teachers (Model 

2), and school (Model 3), and learning outcomes. Then, Model 4 combined Model 1 to 3 that 

includes all statistically significant explanatory variables at students, teachers, and school 

levels for all learning outcomes (MATH, KNOW, APPLY, REASON, SELFCONCEPT, and 

SELFEFF). The following section describes the differences between school and classroom 

after controlling student, teacher, and school background characteristics. 

Model l (Table 5-2) was employed to verify whether there were differences in 

mathematics and its domains and self-beliefs between schools and classrooms within the school  
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Table 5-1: Null Model for mathematics, math self-concept, and math self-efficacy 

Response MATH KNOW APPLY REASON SELFCONCEPT SELFEFF 
Fixed Part Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE 
cons 393.73 4.52 386.40 5.13 392.38 4.79 393.95 4.21 10.46 0.26 10.45 0.30 
Random Part                         
school variance  2416.22 420.32 3186.25 559.67 2501.87 440.94 1904.78 332.87 4.47 1.69 7.80 1.97 
class variance 599.66 240.22 727.73 285.63 569.48 242.50 388.86 170.62 3.55 1.50 4.81 1.69 
Student variance 3893.84 99.36 5002.04 183.79 4196.03 112.56 5024.20 142.11 82.20 1.99 65.92 1.60 
VPCschool 0.35 0.36 0.34 0.26 0.05 0.10 
VPCclassroom 0.09 0.08 0.08 0.05 0.04 0.06 
VPCstudent 0.56 0.56 0.58 0.69 0.91 0.84 
Deviance 64924.58 66351.12 65323.03 66289.11 42240.44 41052.82 

Note: VPC = Variance Component Partition 
 

Table 5-2: Model 1 with student’s backgrounds variables 

Response MATH KNOW APPLY REASON SELFCONCEPT SELFEFF 
Fixed Part Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE 
cons 417.45 8.16 408.69 8.10 414.00 8.65 409.24 7.75 9.90 0.66 8.57 0.62 
Gender             
Boy -4.69 2.92 -8.11 3.26 -3.00 2.73 -1.31 2.56 0.34 0.28 0.68 0.28 
Parents’ education             
Post-secondary but not 
university 

-10.23 6.16 -9.39 8.17 -9.02 5.58 -3.04 6.26 0.30 0.62 0.78 0.51 

Upper secondary -9.47 4.04 -9.01 4.54 -8.29 4.28 -11.98 5.35 0.55 0.42 0.58 0.39 
Lower secondary -13.59 3.59 -14.12 5.16 -12.68 4.11 -10.53 5.59 0.93 0.48 0.66 0.44 
Some primary, lower 
secondary or no school 

-12.98 4.98 -13.62 4.31 -17.90 4.37 -3.82 4.01 0.30 0.48 0.65 0.46 

Home study support             
Either own room or 
electronic goods 

-8.32 3.92 -5.64 4.11 -5.90 3.53 -6.31 3.44 0.11 0.32 0.81 0.34 
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Both own room and 
electronic goods 

-7.81 4.80 -4.04 5.19 -5.50 4.33 -4.58 5.28 0.53 0.56 1.52 0.41 

Number of books             
11-25 books -6.04 2.67 -5.83 2.88 -6.03 3.39 -2.03 4.30 0.49 0.32 0.94 0.29 
26-100 books 2.89 2.69 5.98 4.86 -2.00 4.52 8.60 3.89 0.62 0.40 0.86 0.40 
101-200 books -5.30 6.93 -11.29 7.99 -9.05 8.77 8.77 9.23 1.98 0.97 2.72 0.79 
More than 200 -3.06 11.57 9.85 11.84 -25.35 12.76 3.01 12.69 3.63 0.91 3.90 1.07 
Language             
Sometimes -1.49 3.55 -1.27 4.19 -0.46 3.12 -1.94 3.63 -0.99 0.30 -0.75 0.25 
Never -6.39 4.81 -6.01 5.72 1.35 5.43 -22.05 6.90 -2.59 0.50 -2.36 0.52 
Self-Belief             
SELFCONCEPT 1.39 0.17 1.67 0.19 1.27 0.19 0.99 0.21 

    

SELFEFF 0.28 0.15 0.18 0.21 0.30 0.23 0.72 0.20 
    

Achievement NA  NA  NA  NA  NA  NA  
MATH1 

        
0.03 0.00 0.01 0.00 

Random Part 
            

school variance  2310.22 402.13 2964.24 540.26 2356.94 427.47 1838.26 325.62 4.44 1.68 8.47 1.90 
class variance 577.47 236.26 739.65 288.11 579.15 245.96 390.45 175.20 4.05 1.45 4.72 1.56 
Student variance 3675.27 98.74 4684.36 177.38 4001.48 121.95 4776.05 154.40 77.92 1.80 64.17 1.56 
VPCschool 0.35 0.35 0.34 0.26 0.05 0.11 
VPCclassroom 0.09 0.09 0.08 0.06 0.05 0.06 
VPCstudent 0.56 0.56 0.58 0.68 0.90 0.83 
Deviance 64561.60 65973.57 65048.87 65999.03 41945.31 40906.99 
School variance explained 4% 7% 6% 3% 1% -9% 
Class variance explained 4% -2% -2% 0% -14% 2% 
Student variance explained 6% 6% 5% 5% 5% 3% 
Total Variance explained 5% 6% 5% 4% 4% 1% 

Note: Gender is a dichotomous variable with the girl as a reference group; SE stands for standard error.
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after adjusting for student characteristics/background. The selection of student background 

characteristics is based on DMEE (see Chapter 4 for detail) and the availability of the variables 

in the TIMSS 2011 data. 

5.3.1 Student characteristics 

There are three student’s background variables associated with the socio-cultural aspect 

of a student which include gender, language (as a proxy for ethnicity), and social and economic 

status (SES). The student SES in TIMSS 2011 comprises: a) parents’ education, b) the number 

of study support, and c) the number of books. Moreover, the student’s psychological 

backgrounds (self-beliefs) were also included in the model. Student’s self-beliefs were 

included as an explanatory variable as argued in Chapter 3, that the self-beliefs also have a 

significant effect on achievement and vice versa. Therefore, when the model examines self-

concept outcomes, math achievement was also included as the explanatory variable for that 

non-academic outcomes.   

Taking account for student background variables (see Table 5-2), 34 to 35% of the 

variance in MATH, KNOW, and APPLY is attributable to the difference between schools, and 

26% in REASON. This proportion was as similar as in Model 0 except for APPLY, where 

school variance is 1 % lower after including the student’s background variables. Moreover, 

differences between classes within the school were respectively similar. For self-beliefs 

outcomes, this proportion of school differences in SELFCONCEPT and SELFEFF also quite 

similar to Model 0. 

In terms of the student’s background characteristics, this study found that gender only 

has a statistically significant relationship with KNOW and SELFEFF, but in a different 

direction. For KNOW relationship with gender is negative, where boys have typically lower 

KNOW score compared to girls. Conversely, the boys have a higher SELFEFF score than girls. 
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On other student’s socio-cultural factors, parent education and the number of books were also 

found to have a significant relationship with student achievement and self-belief. 

In terms of parent education background, generally can be concluded the lower the 

education of the parents, the lower achievement of the student. However, parent education 

background had no relationship with student’ self-beliefs. For study support, compared to a 

student that has better study support (have room and other goods in-home), the student that 

have less study support perform lower in MATH, KNOW, and APPLY, but not in REASON. 

However, the relationship between home study support and SELLEFF was the opposite as in 

math achievement. The students who have either their room or other goods had positive 

SELFEFF, but for SELFCONCEPT, there was no relationship with home study support. 

Regarding this home study support, an empirical review by Filmer and Pritchett (1999) also 

found that the relationship between student’s wealth gaps and academic performance had 

different pattern across countries. Therefore, the relationship between home resources in this 

study looked inconsistent too. 

In terms of the number of books in a student’s home, there is an inconsistent 

relationship between the outcomes. For example, having fewer books in comparison to no 

books had a negative association with MATH and KNOW. On the other hand, there was no 

relationship with APPLY, but having only 26-100 books had a positive correlation with 

REASON. However, the trend was mostly positive with this cognitive domain, indicating that 

the more book they have, the higher REASON score they have. This result is also similar to 

SELFCONCEPT and SELFEFF, which found that the number of books has a positive 

relationship with the student’s self-belief (see Table 5-2 for score detail). 

Moving to another socio-cultural background variable. The study uses language (how 

often students use the language of the TIMSS test (Indonesian language) in their daily life) as 

a proxy to measure ethnic differences. The result found that student who never uses the 
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language had a significant negative relationship with REASON, but not on other achievements. 

The trend was also similar to self-beliefs outcomes which the study found that also have a 

negative relationship with language use. 

In terms of the student’s psychological background variables, the study found that 

SELFCONCEPT has a significant positive relationship with MATH and all its cognitive 

domain. On the other hand, math achievement was also had a significant positive relationship 

with student self-beliefs. This result is in line with most of the studies in the area (Marsh, 1990a; 

Marsh & Martin, 2011; O'Mara et al., 2006; Pajares & Urdan, 2002; Parker et al., 2014). 

Therefore, this study also confirms the reciprocal relationship between achievement and self-

beliefs (Huang, 2011; Marsh & O'Mara, 2008; O'Mara et al., 2006; Seaton et al., 2014). 

Regarding the overall goodness of fit of the model, the percentage of total variance 

explained in Model 1 is very low, describing only 5% to 6% of the total variance in MATH, 

KNOW, and APPLY (see Table 5-2). For REASON and SELFCONCEPT, the total variance 

explained was 4% and only 1% for SELFEFF. This result suggests that considering student’s 

characteristics factors in the model was hardly adequate to predict students’ learning outcomes. 

5.3.2 Teacher characteristics  

There were four teacher-level variables included in the Model: gender, age, teacher’s 

education background, and teacher’s experience in teaching. Table 5-3 describes math 

achievement and its cognitive domain variability attributed to school and classroom after taking 

into account the teacher’s background variables. The relationship between math achievement 

and all teacher’s characteristics was statistically significant, except for gender. In terms of the 

self-beliefs outcome, however, none of the teacher variables had a relationship with student’s 

self-belief. 

In previous studies, the relationship between teacher’s gender and student achievement 

was inconsistent. For example, teacher gender was found as a non-significant teacher variable 
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in Antecol et al. (2015) study who examined the effect of teacher gender on primary student’s 

achievement using a randomised experiment. In other contexts, like Pakistan, teacher gender 

had a strong relationship with the student’s achievement (Warwick & Jatoi, 1994). 

The teacher’s age was found to have a significant negative relationship with MATH, 

KNOW, APPLY, and REASON. The older the age of the teacher, the lower the student 

achievement in terms of their mathematic score and its cognitive domains, namely math 

knowing, applying, and reasoning. In contrast, a positive significant relationship was found for 

the teaching experiences variable. The teacher who had less experience tend to have lower 

student achievement. Furthermore, a similar result was also found on the positive significant 

relationship between teacher’s educational background and student achievement. The students 

that were taught by a teacher who had no formal education beyond upper-secondary tended to 

have lower math scores. In contrast, the higher the teacher’s educational background, and the 

more they have a specialty in math, were related to higher student achievement. Thus, the trends 

depicted that students' achievement in math was associated with several teachers’ demographic 

composition, namely teachers’ age, experience, educational background, and specialty in math. 

Whereas the teacher’s age was found to have a negative significant relationship with 

mathematics scores and its cognitive domain (KNOW, APPLY, REASON), teacher’s 

experience, educational background, and speciality in math were found to have positive 

significant relationships. These results are supported by most of the research in the area which 

also found that teacher’s experience and qualification positively influence student 

achievement (Croninger et al., 2007; Darling-Hammond, 2000a, 2000b). Surprisingly, the 

older teacher was associated negatively to student achievement. As age is not necessarily 

similar to experience, the older teachers might be less adapted to current teaching methods, or 

the wide generation gap hinders the interaction between teacher and students. However, 

further exploration is needed to justify how teacher age affects student achievement. 
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The variability of math score and its cognitive domain between school were slightly 

dropped, from 34% to 36% in Model 0 to 29% to 29% to 31%, in average, there was a 5% 

dropped in MATH, KNOW, and APPLY. For REASON, the variability between schools also 

dropped from 26% to 22%. In terms of classroom variability, the trend remained similar to 

Model 0. Unlike with achievement outcomes, SELFCONCEPT, and SELFEFF the variability 

between school and classroom was almost identical with Model 0.  
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Table 5-3: Model 2 teacher’s backgrounds as explanatory variables 

Response MATH KNOW APPLY REASON CONCEPT EFFICACY 
Fixed part Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE 
Cons 422.48 22.48 422.98 25.96 428.20 21.04 416.44 19.38 10.35 1.55 8.47 2.32 
Gender             
Male -2.02 8.26 -1.82 9.60 -3.06 8.32 -1.09 7.35 0.06 0.49 0.48 0.59 
Age             
25-29 -24.15 17.05 -31.37 19.98 -28.89 16.18 -21.27 15.91 -1.36 1.26 0.24 1.86 
30-39 -30.59 18.58 -38.76 21.25 -38.28 17.70 -28.82 17.02 -1.00 1.32 0.04 2.05 
40-49 -13.44 20.33 -20.22 23.05 -19.83 18.82 -10.51 17.87 -0.65 1.43 0.83 2.27 
50-59 -8.62 24.93 -13.12 29.06 -14.43 23.68 -5.70 21.91 -0.51 1.66 0.78 2.47 
60 or more -84.26 25.20 -102.83 29.38 -79.14 22.42 -77.92 23.20 0.66 1.57 3.04 2.40 
Experiences             
At least 10 but less than 
20 years 

5.20 13.58 4.80 15.54 6.21 13.32 8.34 11.89 0.55 0.78 0.62 0.88 

At least 5 but less than 10 
years 

-10.39 16.16 -10.35 18.68 -11.24 16.01 -6.93 14.32 1.79 1.00 2.21 1.21 

Less than 5 years -42.97 18.11 -47.70 20.66 -45.65 17.04 -33.53 15.30 1.47 1.19 2.75 1.61 
All other majors 8.20 11.41 6.54 13.09 6.14 11.23 4.87 11.63 0.68 0.77 1.07 0.92 
Education             
No formal education 
beyond upper-secondary 

-60.97 16.77 -69.40 19.28 -64.85 15.15 -47.09 15.06 -0.58 1.27 1.89 2.24 

Random Part                         
school variance  1962.41 362.45 2577.66 476.51 1964.68 385.22 1538.62 289.43 4.09 1.57 6.86 1.83 
class variance 565.16 236.90 747.48 284.13 584.22 245.54 378.40 167.10 3.49 1.42 4.79 1.59 
Student variance 3906.80 102.24 5002.19 183.77 4196.25 112.56 5024.50 142.10 82.20 1.99 65.92 1.60 
VPCschool 0.30 0.31 0.29 0.22 0.05 0.09 

VPCclassroom 0.09 0.09 0.09 0.05 0.04 0.06 

VPCstudent 0.61 0.60 0.62 0.72 0.92 0.85 
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Deviance 64898.14 66327.46 65296.02 66263.19 42233.70 41042.46 

School variance explained 19% 19% 21% 19% 9% 12% 

Class variance explained 6% -3% -3% 3% 2% 0% 

Student variance explained 0% 0% 0% 0% 0% 0% 
Total Variance explained 7% 7% 7% 5% 0% 1% 

Note:  
Bold coefficient = p < .05Teacher gender is a dichotomous variable with Female as the reference group 
Teacher age is categorical variables with age less than 25 as the reference group 
Teacher experience is a categorical variable with more than 20 years’ experience as the reference group 
Teacher education background is a categorical variable with a major in math as the reference group. 
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Concerning the overall goodness of fit of the model, the percentage of total variance 

explained of Model 2 was poor but still slightly higher compared to Model 1, describing 

roughly 5% to 7% of the total variance in MATH, KNOW, APPLY, and REASON (see Table 

5-3). For self-beliefs outcomes, the total variance explained become lower in SELFCONCEPT, 

and similar to Model 1 for SELFEFF. The total variance explained after including the teacher’s 

background variables was still low, suggesting that considering the teacher’s characteristics 

factors are not satisfactory to predict students’ learning outcomes. 

5.3.3 School characteristics  

Model 3 (Table 5-4) was employed to examine school-level variables that explain math 

achievement and its cognitive domains, self-beliefs variance at the school and classroom level. 

School’s social and economic background (aggregated from student’s SES), school location, 

school size, and type of school (general private school, general public school, private 

madrasah, and public madrasah) were included in the model. 

Table 5-4 showed that as expected schools with higher average SES tend to have 

significantly higher in MATH, KNOW, APPLY, and REASON. Next, regarding school 

location, students who attend schools in the small town achieved significantly lower than their 

counterparts in remote rural. Moving on to school types, also as expected, the student who 

attended private schools, both madrasahs, and the general school had significantly lower 

achievement. 

Unlike the cognitive achievement outcomes, SELFEFF had a significant negative 

relationship with the school’s average SES but had no relationship with SELFCONCEPT. For 

school location, a student in suburban had a significant positive relationship with their self-

beliefs. Concerning school types, self-beliefs had no significant relationship SELFCONCEPT 

and SELFEFF. 
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Table 5-4: Model 3 school’s backgrounds as explanatory variables 

Response MATH KNOW APPLY REASON SELFCONCEPT SELFEFF 
Fixed Part Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE 
Cons 414.20 8.80 410.93 10.50 411.25 9.13 409.63 8.03 9.21 0.47 8.21 0.73 
Mean SES 32.06 5.59 37.04 6.57 31.51 5.80 26.90 5.07 -0.11 0.37 -0.86 0.41 
Size 0.00 0.01 0.01 0.01 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 
Location             
Suburban 0.46 10.32 -0.79 11.90 3.36 10.32 4.35 9.19 1.37 0.57 1.70 0.76 
Medium size city -6.66 13.53 -6.28 15.39 -5.50 13.70 -2.51 11.89 1.61 0.90 2.20 1.01 
Small town -24.02 11.92 -26.84 13.57 -21.33 12.18 -17.95 10.81 1.39 0.77 3.06 0.98 
Remote rural -21.41 29.68 -31.71 34.02 -23.85 31.48 -17.25 27.81 2.05 1.49 3.21 2.74 
Types              
Public madrasah -8.10 12.69 -10.71 13.56 -10.16 12.21 -9.72 10.78 -0.64 1.11 0.11 1.19 
Private general -20.79 8.21 -23.74 9.53 -20.33 8.46 -20.90 7.57 -1.20 0.72 -0.73 0.75 
Private madarasah -34.05 12.19 -38.98 13.91 -37.44 12.79 -32.59 11.71 0.33 0.83 1.65 0.96 

Random Part                         
school variance  1222.16 300.82 1499.38 394.16 1235.95 333.61 956.72 262.58 3.09 1.70 4.03 1.66 
class variance 659.29 242.43 869.44 292.83 678.74 257.55 469.18 182.45 3.88 1.56 6.10 1.65 
Student variance 3907.00 102.21 5002.60 183.76 4196.69 112.53 5024.89 142.12 82.21 2.00 65.94 1.60 

VPCschool 0.21 0.20 0.20 0.15 0.03 0.05 

VPCclassroom 0.11 0.12 0.11 0.07 0.04 0.08 

VPCstudent 0.67 0.68 0.69 0.78 0.92 0.87 

Deviance 64856.92 66279.78 65256.39 66224.07 42225.30 41027.01 
School variance 
explained 49% 53% 51% 50% 31% 48% 

Class variance explained -10% -19% -19% -21% -10% -27% 
Student variance 
explained 0% 0% 0% 0% 0% 0% 

Total Variance 
explained 16% 17% 16% 12% 1% 3% 
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Bold p < .05 
Location is a categorical variable with Urban as the reference group 
Type is categorical variables with General public school as the reference group 

 

Table 5-5: Model 4 student, teacher, and school’s backgrounds as explanatory variables 

Response MATH KNOW APPLY REASON SELFCONCEPT SELEFF 
Fixed Part Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE 
Cons 448.93 23.76 448.29 26.15 449.68 21.88 433.92 20.26 9.60 1.71 5.99 2.42 
Student level             
Gender             
Boy -4.63 2.92 -8.05 3.27 -2.94 2.74 -1.23 2.56 0.34 0.28 0.67 0.28 
Parents’ education             
Post-secondary but not 
university 

-9.75 6.14 -8.86 8.12 -8.51 5.56 -2.37 6.25 0.25 0.62 0.71 0.52 

Upper secondary -8.92 4.03 -8.40 4.51 -7.74 4.26 -11.25 5.35 0.50 0.42 0.50 0.40 
Lower secondary -12.43 3.57 -12.83 5.11 -11.48 4.06 -8.93 5.60 0.79 0.49 0.48 0.45 
Some primary, lower 
secondary or no school 

-11.18 5.00 -11.55 4.29 -16.00 4.35 -1.33 4.01 0.09 0.50 0.38 0.47 

Home study support             

Either own room or 
electronic goods 

-8.13 3.92 -5.39 4.11 -5.69 3.54 -6.06 3.44 0.08 0.32 0.77 0.34 

Both own room and 
electronics goods 

-8.13 4.82 -4.39 5.18 -5.82 4.33 -5.04 5.28 0.59 0.55 1.58 0.41 

Number of books             
11-25 books -6.12 2.68 -5.94 2.89 -6.10 3.39 -2.12 4.31 0.50 0.32 0.96 0.29 
26-100 books 2.70 2.71 5.76 4.86 -2.20 4.54 8.37 3.91 0.67 0.40 0.92 0.40 
101-200 books -5.72 6.95 -11.77 7.99 -9.51 8.80 8.26 9.23 2.02 0.97 2.80 0.78 
More than 200 -2.93 11.53 9.99 11.80 -25.22 12.75 3.21 12.64 3.62 0.91 3.92 1.06 
Language             
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Sometimes -0.50 3.55 -0.10 4.15 0.56 3.10 -0.55 3.66 -1.06 0.30 -0.86 0.25 
Never -5.21 4.77 -4.61 5.68 2.59 5.37 -20.36 6.82 -2.68 0.51 -2.47 0.52 
Self-Beliefs             
SELFCONCEPT 1.40 0.17 1.68 0.19 1.27 0.19 1.00 0.21 NA    NA 

 

SELFEFF 0.28 0.15 0.19 0.21 0.31 0.23 0.73 0.20 NA    NA 
 

Achievement             
MATH1 NA    NA 

 
NA   NA 

 
0.03 0.00 0.01 0.00 

Teacher level             
Age             
25-29 -22.47 17.36 -28.31 19.82 -24.94 17.03 -21.93 16.57 -2.41 1.33 -0.61 1.86 
30-39 -27.58 17.03 -34.18 19.40 -33.81 16.30 -27.54 16.05 -1.95 1.33 -0.88 1.91 
40-49 -17.39 19.22 -23.77 21.38 -22.64 17.80 -16.40 16.98 -1.61 1.43 -0.01 2.08 
50-59 -17.26 21.99 -21.04 25.23 -22.18 20.97 -13.68 19.63 -1.62 1.68 0.08 2.26 
60 or more -37.42 24.64 -44.45 28.60 -33.94 22.63 -35.84 23.38 0.81 1.83 2.53 2.24 
Experience             
At least 10 but less than 20 
years 

10.68 11.42 11.88 12.75 11.94 11.40 13.00 9.93 0.27 0.77 0.19 0.86 

At least 5 but less than 10 
years 

0.22 14.71 3.97 16.69 -0.57 14.69 2.94 12.91 1.72 0.97 1.97 1.12 

Less than 5 years -22.44 17.01 -21.40 19.45 -24.46 16.09 -16.93 14.18 0.94 1.21 1.87 1.46 
Education background             
All other majors 14.80 10.28 15.21 10.92 13.81 10.21 10.94 10.18 0.65 0.79 1.21 0.90 
No formal education 
beyond upper-secondary 

-26.13 12.58 -26.23 14.10 -29.53 13.38 -19.93 13.18 -1.08 1.16 1.14 1.63 

School-level             
Mean SES 27.94 6.18 32.17 6.97 27.39 6.19 23.63 5.50 -0.56 0.42 -1.28 0.45 
Location             
Suburban 4.34 10.76 3.35 12.05 5.84 10.82 7.02 9.62 2.01 0.67 2.04 0.88 
Medium size city -2.51 13.55 -1.36 14.89 -2.27 13.66 0.86 11.67 2.36 0.97 2.62 1.07 
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Small town -17.90 13.03 -21.28 14.37 -16.64 13.12 -13.75 11.48 1.46 0.84 2.98 1.16 
Remote rural -12.97 29.77 -23.56 34.23 -15.74 31.25 -11.97 28.05 2.32 1.44 2.88 2.47 
Types             
Public madrasah 0.13 14.10 -3.08 15.42 -0.46 13.78 -1.32 12.54 -1.00 1.12 -0.19 1.22 
Private general -13.64 9.49 -17.56 10.80 -13.24 9.67 -14.83 8.89 -1.89 0.83 -1.68 0.83 
Private madrasah -30.45 12.14 -35.36 13.96 -33.02 12.84 -29.92 11.82 0.08 0.83 1.21 0.94 

Random Part                         
school variance  1081.26 295.20 1330.98 366.08 1096.25 301.21 890.43 239.92 2.68 1.77 4.10 1.45 
class variance 663.39 245.27 872.44 291.68 670.04 254.73 435.90 181.04 4.12 1.54 5.49 1.38 
Student variance 3675.29 98.69 4684.51 177.32 4001.77 121.98 4776.43 154.33 77.92 1.80 64.16 1.55 

VPCschool 0.20 0.19 0.19 0.15 0.03 0.06 

VPCclassroom 0.12 0.13 0.12 0.07 0.05 0.07 

VPCstudent 0.68 0.68 0.69 0.78 0.92 0.87 

Deviance 64494.98 65898.86 64975.97 65926.46 41918.28 40864.63 

School variance explained 55% 58% 56% 53% 40% 47% 

Class variance explained -11% -20% -18% -12% -16% -14% 

Student variance explained 6% 6% 5% 5% 5% 3% 
Total Variance explained 22% 23% 21% 17% 6% 6% 
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The variability of math score and its cognitive domain between school was considerably 

dropped up to 16% compared to Model 0 in MATH, KNOW, and APPLY. For REASON, the 

variability percentage attributable to differences between schools also dropped from 26% to 

15%. In terms of classroom variability, the trend remained similar to Model 0, with slightly 

increased up to 2%. Consistent with previous research which mostly found that when the school 

context is taken into account, the apparent school effect is reduced (Muijs & Reynolds, 2003; 

Opdenakker & Van Damme, 2000; Opdenakker et al., 2002). However, unlike achievement 

outcomes, SELFCONCEPT and SELFEFF variability between school and classroom was 

almost identical with Model 0, with 2% in SELFEFF. 

By taking into account the school context in Model 3, the overall "goodness of fit" of 

the model was significantly improved compared with Model 1 and Model 2, explaining 16% 

to 17% of the total variance in MATH, KNOW, and APPLY. For REASON the total variance 

explained was slightly lower (12%) compared to other cognitive domains. However, for 

SELFCONCEPT and SELFEFF, the change was minimal. This goodness of fit was 

considerably better to predict students’ learning outcomes. It indicated that school factors are 

sounder in explaining student achievement compared to student’s and teacher’s background 

variables. 

  To explore the range and extent of school performance in Indonesian lower secondary 

schools in math and self-beliefs after controlling for student, teacher, and school characteristics, 

Model 4 (Table 5-5) was performed. For math and its domains, the variance between schools 

looked similar to Model 3 but slightly dropped up to 1%. However, for SELFEFF, there was a 

1% increase from the previous model. However, there were some changes worth mentioning. 

For example, teacher characteristics, both experiences, and education background were found 

to have no statistically significant relationship with math and its domains. But the teacher’s age 

was found to have a negative significant relationship with APPLY only. For Self-beliefs 
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outcomes, as in Model 2, teacher’s characteristics were found to have significant relationship 

with these non-academic outcomes.  

For student characteristics variables, the effect remained the same as Model 1. 

Moreover, in the school context variables, the effect was found to be similar to Model 3, as 

well. However, for school types, a change was found. Where the private school in Model 4 

now had no significant relationship with all the outcomes, the direction was similar to Model 

3. In Model 4, only private madrasah had a significant negative relationship with math 

achievement and its cognitive domains. It indicated that, after including student, teacher, and 

school background variables, a student who attended private madrasah was found to have a 

lower academic achievement compared to other students in other school types (public general, 

public madrasah, and private general). On the other hand, for SELFCONCEPT and SELFEFF, 

student, teacher, and school-level variables had a relatively similar significant effect as Model 

1, Model 2, and Model 3. 

Including all student, teacher, and school-level variables in the model, the overall 

"goodness of fit" was considerably improved compared to Model 3, explaining 21% to 23% of 

the total school variance in MATH, KNOW, and APPLY, improved about 5-6%. For 

REASON, the total variance explained was also higher in Model 4. There was a 5% variance 

increase compared to Model 3, from 12% to 17%. In terms of school classroom variability, 

compared to Model 0, 1, and 2, Model 4 had a remarkable improvement in school variability, 

but slightly higher compared to Model 3. On the other hand, classroom variability was not 

improved significantly for all outcomes. 

The next section explains the main factors examined in the study, school climate 

factors, and then combining all the background variables at the student, teacher, and school 

levels. 
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5.4 RQ1.3: School climate factors that significantly explain the variance between school 

and classroom performance 

RQ1.3 asked, “What are the school climate factors that significantly explain the variance 

between school and classroom performance among Indonesian Year 8 students in math and 

self-beliefs before and after adjusting the characteristics of the student, teacher, and school?” 

To answer RQ1.3, Model 5 and Model 6 was conducted to compare the school climate factors 

that significantly explain the variance between school and classroom performance before and 

after controlling the characteristics of the student, teacher, and school.  

5.4.1 Significant school climate factors before adjusting the characteristics of the student, 

teacher, and school 

This section discusses the results of Model 5. Model 5 included all school and 

classroom climate variables taken from different levels (student and teacher questionnaire) that 

aggregated at the school and classroom level. This combination was taken into account because 

as clearly explained in Chapter 3. The debate is mainly concerning two main viewpoints. The 

first one claimed that the school climate is an individual-level variable (James, 1982; Miller & 

Fredericks, 1990). The second viewpoint claimed that all school members experienced a 

similar climate through their shared interaction within the same setting (Van Horn, 2003). 

Model 5 (Table 5-6), having accounted for all school climate factors only, 23% to 25% 

of the variance in MATH, KNOW, APPLY was attributable to the difference between schools. 

On the other hand, for REASON outcome, the variance between schools was considerably 

lower, approximately 17%. This variance explained was significantly improved compared to 

Model 0. The improvement was about 11% for academic outcomes. It indicated that school 

climate factors have a considerable effect on student’s achievement. However, the classroom 

differences were almost the same with Model 0, but slightly lower, about 1% dropped. As 
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mentioned before this was because the classroom sample variability was relatively small, so 

may not detect variability accurately. 
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Table 5-6: Model 5 school climate factors  

Response MATH KNOW APPLY REASON SELFCONCEPT SELFEFF 
Fixed Part Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE 
Cons 398.22 3.67 391.60 4.18 397.13 3.90 397.70 3.51 10.30 0.19 10.19 0.20 
School climate             
Student connected with 
school 

0.35 0.14 0.44 0.22 0.22 0.25 0.51 0.23 0.04 0.02 0.07 0.02 

Classroom climate             
Student engagement with 
math lesson (teaching-
learning) 

0.04 0.21 0.13 0.24 0.27 0.22 -0.19 0.31 -0.23 0.03 -0.42 0.02 

Student safety -0.67 0.29 -0.68 0.29 -0.78 0.28 -1.02 0.28 0.15 0.03 0.02 0.03 

Teacher safety 0.72 1.44 0.84 1.67 0.70 1.51 0.72 1.46 0.12 0.03 0.11 0.05 

Teacher emphasis on 
academic success 

2.76 2.42 3.05 2.87 3.22 2.51 2.30 2.34 0.01 0.07 -0.02 0.10 

Teacher-teacher interaction 0.48 2.31 1.66 2.58 0.51 2.44 -0.22 2.31 -0.03 0.09 -0.28 0.11 

Teacher connected with 
school 

-1.16 1.55 -0.88 1.65 -1.01 1.48 -1.32 1.46 -0.10 0.05 -0.07 0.07 

Teacher working condition 0.32 2.67 -0.53 3.08 0.00 2.75 0.26 2.63 -0.10 0.09 -0.18 0.10 

Teacher: instruction to 
engage student 

-1.16 2.39 -2.14 2.64 -1.58 2.37 -0.49 2.15 -0.06 0.05 0.01 0.06 

Teacher: classroom 
disturbance 

-0.15 3.13 -0.43 3.53 -0.84 3.31 1.15 3.04 -0.01 0.08 0.15 0.09 

Teacher: confident in 
teaching 

-0.01 2.58 0.34 3.15 0.74 2.70 -1.01 2.66 0.35 0.08 0.32 0.10 

School: emphasis on 
academic success) 

2.51 0.91 2.91 1.05 2.42 0.91 2.14 0.83 0.01 0.05 -0.06 0.05 
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School: discipline 2.25 0.97 2.63 1.11 2.13 0.99 2.09 0.86 0.06 0.06 0.06 0.06 
School: technology 
resources 

0.15 0.62 0.28 0.71 0.19 0.61 0.20 0.54 -0.01 0.03 0.00 0.03 

School: safety -0.59 0.67 -0.81 0.77 -0.56 0.69 -0.49 0.61 -0.02 0.05 -0.03 0.05 
School: general resources -2.65 1.08 -3.08 1.28 -2.79 1.10 -2.12 0.97 0.08 0.06 0.15 0.07 
School leadership -0.99 0.61 -1.05 0.69 -0.89 0.61 -0.82 0.55 -0.02 0.03 0.03 0.03 
School mean: student 
connected with school 

1.94 1.81 2.23 2.10 2.14 1.83 2.47 1.69 -0.08 0.10 0.00 0.10 

School mean: student safety -7.18 2.46 -7.93 2.79 -7.88 2.47 -6.25 2.26 0.50 0.14 0.42 0.17 

School mean: teacher 
connected with school 

0.91 0.67 0.96 0.78 0.81 0.69 0.83 0.62 -0.01 0.04 -0.03 0.04 

School mean: teacher 
emphasis on academic 
success 

0.30 0.74 0.18 0.84 -0.03 0.74 0.10 0.66 0.00 0.03 -0.01 0.04 

School mean: teacher-
teacher interaction 

-0.61 0.70 -0.83 0.77 -0.41 0.69 -0.75 0.63 -0.03 0.03 0.04 0.04 

School mean: teacher safety -0.72 0.31 -0.86 0.37 -0.62 0.32 -0.71 0.29 -0.01 0.02 0.00 0.02 

School mean: teacher 
working condition 

-2.78 1.52 -2.92 1.73 -2.84 1.51 -2.10 1.39 -0.11 0.07 0.06 0.07 

Class mean: teacher 
confident in teaching  

0.57 0.94 0.59 1.05 0.31 0.96 0.33 0.83 -0.02 0.05 -0.07 0.05 

Class mean: teacher 
engaging instruction 

-0.13 0.55 -0.12 0.61 0.04 0.54 0.09 0.50 0.04 0.03 0.02 0.03 

Class mean: classroom 
disturbance 

-0.18 0.71 -0.40 0.77 -0.32 0.70 -0.39 0.68 0.01 0.04 0.03 0.05 

Class mean: student 
engagement in math lesson 

6.20 1.62 7.15 1.95 6.93 1.71 5.39 1.57 -0.78 0.08 -0.92 0.11 

Random Part                         
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school variance  1399.20 279.6
5 

1841.55 349.77 1392.65 275.5
6 

1075.12 221.1
8 

2.94 1.01 3.59 1.12 

class variance 472.98 170.7
3 

594.87 202.33 461.21 164.7
9 

356.17 138.1
9 

0.30 0.89 1.35 1.05 

Student variance 3888.48 102.2
1 

4980.31 179.38 4176.88 110.4
6 

4979.77 139.6
2 

79.56 1.99 58.59 1.44 

VPCschool 0.24 0.25 0.23 0.17 0.04 0.06 
VPCclassroom 0.08 0.08 0.08 0.06 0.00 0.02 
VPCstudent 0.68 0.67 0.69 0.78 0.96 0.92 
Deviance 64818.49 66253.60 65219.88 66170.52 41947.56 40256.40 
School variance explained 42% 42% 44% 44% 34% 54% 
Class variance explained 21% 18% 19% 8% 92% 72% 
Student variance explained 0% 0% 0% 1% 3% 11% 
Total Variance explained 17% 17% 17% 12% 8% 19% 
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For self-belief, the variance between schools was dropped about by 4%, from 10% in 

Model 0 to 6% in Model 5 for SELFEFF. For SELFCONCEPT, there was only 1% dropped 

from 5% to 4% For SELFCONCEPT. However, for classroom variability, the two self-beliefs 

outcomes were 4% dropped compared to Model 0. 

 The percentage of total variance explained (overall goodness of fit) of Model 5 in self-

beliefs outcome was relatively higher than Model 1, 2, 3, and 4. A significant improvement 

was on SELFEFF which explains 19% of total its total variance explained. This result indicated 

that the school climate factor also had a significant effect on student self-beliefs outcomes. 

In terms of school climate factors, not all the factors had a significant relationship with 

all learning outcomes. At the student level, student connection with school (like being in 

school) had a significant positive relationship with MATH, KNOW, REASON, and SELFEFF. 

Then, student engagement in math lesson only was found to have a significant negative 

relationship with both self-beliefs but not with math achievement. This result was dissimilar 

with previous research, for example, Fung et al. (2018) examined 295,416 15‐year‐old 

secondary school students from 34 using PISA 2012 data. They found that students who were 

more engaged in math lessons had higher levels of academic achievement. In the Indonesian 

context, the student perceived that they were engaged in school and classroom, but their 

achievement result was found to be low (see Figure 5.1). 

For student safety, the result was unexpected because the finding showed a significant 

negative relationship between student safety and academic achievement. However, student 

safety had a significant positive relationship with SELFCONCEPT. Perhaps the potential 

reason is that the correlation was not linear. 

At the teacher level, teacher-teacher interaction with their colleagues also had a 

significant negative relationship with SELFEFF. Next, teacher confidence in teaching math 

had a significant positive relationship with student’s self-belief. 
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At the school level, school emphasising on academic success had a significant positive 

relationship with student achievement, but not with student self-beliefs. Then school’s general 

resources unexpectedly had a significant negative relationship with student achievement but 

had a positive relationship with SELFEFF. Lastly, school leadership, unpredictably had no 

significant relationship with all learning outcomes. 

Next, the climate factors aggregated at school and classroom level were described. 

School mean of connectedness had no significant relationship with any student learning 

outcomes. On the other hand, school mean of student safety also had a similar pattern as in 

non-aggregated factors, the relationship was negatively significant with math achievement and 

had a significant positive relationship with self-beliefs. For the teacher questionnaire, the 

school mean of student safety also had a significant negative relationship. Lastly, classroom 

mean of student engagement had a significant positive relationship with math achievement and 

all its cognitive domains but had a significant negative relationship with students’ self-beliefs. 

The next model (Model 6) included all significant school and classroom climate factors 

as well as all significant student, teacher, and school background variables. 

5.4.2 The impact of school climate factors after adjusting the characteristics of the 

student, teacher, and school 

To determine if there are any differences in math and its cognitive domains, 

SELFCONCEPT, and SELFEFF between schools and classrooms after including all significant 

school climate factors in Model 5 and adjusting for the student, teacher, and school 

characteristics in Model 4, Model 6 was estimated (Table 5-8). 

Table 5-8 showed that variance attributable to differences between schools in student 

MATH, KNOW, and APPLY drop significantly to 18% – 19%. For REASON the variance 

between schools drops to 14%. However, for SELFCONCEPT and SELFEFF, the variance 
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was attributable to differences between schools was not significantly different compared to 

previous models (Model 3 and Model 4). 

Model 6 showed the contribution of schools and classrooms climate to student learning 

is better than Model 4 (all student, teacher, and school background) and 5 (Schools and 

classrooms factors only). The percentage of total variance explained in Model 6 is higher than 

those two models, explaining approximately 25% - 26% of the total variance in MATH, 

KNOW, and APPLY; and 19% in REASON. For SELFCONCEPT and SELFEFF, the total 

variance explained considerably improved, explaining 13% and 22% respectively. That total 

variance explained is not significantly high but can prove the effectiveness of school and 

classroom climate on student achievement and self-belief. 25% total variance explained was 

acceptable since this model did not include one of the most significant predictors e.g., prior 

achievement (Timmermans & Thomas, 2014). For comparison, Muñoz-Chereau (2013) in her 

research found that by adding prior attainment, the goodness of fit improved dramatically 

compared to a model that only includes student background variables, explaining 63% 

compared to 16% respectively. 

Regarding schools and classrooms variance explained, this model explained 57% to 

60% school variance explained in math and its cognitive domains, 70% in SELFEFF, and 46% 

in SELFCONCEPT. Interestingly, SELFCONCEPT was found to have the highest classroom 

variance explained, approximately 65%. 

For student’s characteristics, gender was found to have no significant relationship with 

student academic achievement but have a significant relationship with SELFCONCEPT and 

SELFEFF, where the boys were found to have a higher score in self-belief compared to the 

girls. These results are consistent with previous research such as Hergovich et al. (2004). They 

found that girls’ self-concept in math was lower compared to a boy. They added, girls’ self-

concept much depends on teachers’ and parents’ judgments, whereas boys are not. 
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For parents’ education, the number of books, the result showed relatively similar to 

Model 1. Next, for teacher characteristics, the teacher’s age was found to have a significant 

relationship with student achievement. However, the relation was not linear, because student 

tends to have lower achievement with younger (less than 40 years old) and with older teachers 

(more than 60 years old). This result indicated that teachers of average age (40-59) have 

experiences needed in managing their classrooms. Teachers under the ’30s considerably have 

not enough experience, and they are relatively young, so they may not understand their 

students’ behaviour better. Contrary, teachers between 40 to 59 have more experience.  

For self-belief outcomes, teachers’ age has no significant factor, but teachers’ major 

was a matter. The student with a non-mathematics teacher tended to have higher 

SELFCONCEPT and SELFEFF. 

Regarding school level characteristics or school context, average SES was found to 

have a significant relationship with student achievement but not on student self-beliefs. This 

result was consistent with other research mostly found that schools with a low-SES group of 

students are often under-resourced and can affect student attainment (Aikens & Barbarin, 2008; 

Timmermans & Thomas, 2014). Also, other research found that the socioeconomic 

composition of students had a significant effect on student achievement (Muijs, et al., 2010; 

Timmermans & Thomas, 2014). 

5.5 The achievement gap between general school and madrasah 

RQ1.4 asked: Why do students from the general school have higher achievement and 

self-beliefs than those from madrasah before and after controlling school climate and other 

factors? To answer RQ1.4, Model 4 (including only significant variables of the student, teacher, 

and school characteristics) and Model 6 (including all significant school climate factors and all 

significant variables of the student, teacher, and school characteristics) were compared. The 

results are presented in Table 5-7.  
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School types (general/madrasah), together with another school-level factor, school 

location, were found to have no significant relationship with all the student learning outcomes 

(academic and self-beliefs). This result was unexpected and interesting, because by taking into 

account schools and classroom climate factors, the effect of school types (particularly being 

private madrasah) became insignificant. This finding indicated that schools and classroom 

climate factors are essential in reducing the negative effect of being private schools regarding 

its type compared to Model 4 (where private madrasah had significantly lower academic 

achievement compared to other school types).     

Compare to Model 5; this model showed that only five schools and classroom climate 

factors now had a statistically significant relationship with student learning outcomes. As 

expected, based on previous research, student engagement in a math lesson was significantly 

related to MATH, KNOW, and APPLY, but not with REASON.  This result is in line with 

most school climate research that found the teaching-learning process is the most crucial factor 

in a school's climate that explains student achievement. In schools that prioritising on academic 

success, academic performance tends to be higher (see Opdenakker & Van Damme, 2005). 

However, this factor (student engagement in maths lessons) had a negative relationship 

with SELFCONCEPT and SELFEFF. Indicating that if students perceived that all students in 

the classrooms engaged in a math lesson, their self-concept and self-efficacy tend to be lower. 

The possible explanation of this finding is because these two self-beliefs are sensitive to the 

comparison. If students perceived that other students are better than them, students tend to have 

lower self-beliefs. 

Another key climate factor was safety including school discipline and safety. However, 

the direction of the relationship between these two safety factors was found to be different.  
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Table 5-7: Model 6 Final Model 

Response MATH KNOW APPLY REASON SELFCONCEPT SELFEFF 
Fixed Part Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE 
cons 436.65 13.17 437.15 14.08 436.28 12.72 425.47 12.21 10.26 1.05 8.02 1.33 
Student Level             
Gender             
Boy -4.84 2.94 -8.30 3.25 -3.46 2.66 -1.27 2.52 0.50 0.26 0.95 0.24 
Parents’ education             
Post-secondary but not 
university 

-9.58 6.19 -8.57 7.99 -8.15 5.55 -2.38 6.28 -0.04 0.60 0.19 0.49 

Upper secondary -8.88 4.05 -8.30 4.44 -7.59 4.25 -11.34 5.37 0.35 0.42 0.18 0.38 
Lower secondary -12.26 3.54 -12.58 5.03 -11.20 4.04 -8.82 5.64 0.61 0.49 0.18 0.45 
Some primary, lower 
secondary or no school 

-10.95 5.01 -11.25 4.23 -15.57 4.38 -1.17 4.01 -0.11 0.49 -0.03 0.46 

Home study resources             

Either own room or 
electronic goods 

-7.43 3.82 -4.61 4.16 -4.70 3.58 -5.29 3.46 -0.15 0.31 0.40 0.33 

Both own room and 
electronic good 

-7.72 4.69 -3.91 5.18 -5.14 4.20 -4.66 5.23 0.34 0.52 1.13 0.38 

Number of books             
11-25 books -6.16 2.66 -5.98 2.90 -6.13 3.38 -2.20 4.30 0.42 0.31 0.83 0.26 
26-100 books 2.69 2.70 5.80 4.91 -2.00 4.58 8.14 3.92 0.43 0.39 0.46 0.37 
101-200 books -6.08 6.95 -12.21 8.03 -9.73 8.76 7.64 9.22 1.62 0.93 2.24 0.68 
More than 200 -3.49 11.32 9.41 11.74 -25.73 12.62 2.41 12.59 3.32 0.96 3.26 1.04 
Language             
Sometimes -0.47 3.50 -0.17 4.13 0.48 3.10 -0.38 3.60 -0.92 0.29 -0.57 0.25 
Never -4.20 4.65 -3.62 5.60 3.58 5.46 -18.88 6.79 -2.51 0.51 -1.90 0.48 
Self-beliefs             
SELFCONCEPT 1.45 0.17 1.74 0.18 1.34 0.19 1.06 0.21 NA    NA 
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SELFEFF 0.36 0.16 0.29 0.23 0.45 0.25 0.75 0.23     
  

Achievement             
MATH1 NA    NA 

 
NA   NA 

 
0.03 0.00 0.01 0.00 

Teacher Level             
Age             
25-29 -24.98 12.78 -30.92 14.67 -28.80 12.52 -22.91 13.15 -0.39 0.92 1.30 1.14 
30-39 -22.40 10.44 -29.26 11.96 -28.11 10.38 -22.73 10.82 -0.43 0.83 0.20 1.04 
40-49 -8.95 10.97 -16.86 11.82 -13.92 10.16 -8.56 10.41 -0.55 0.83 0.72 1.11 
50-59 -9.35 13.76 -14.84 15.59 -14.35 13.33 -7.72 13.39 -0.79 1.11 0.61 1.25 
60 or more -30.92 18.20 -40.95 18.18 -23.20 15.91 -36.08 17.09 0.68 1.09 2.16 1.27 
Education background             
All other majors 13.18 8.98 13.29 9.87 11.31 8.91 10.12 9.40 1.17 0.55 1.79 0.69 
No formal education 
beyond upper-secondary 

-22.78 14.14 -24.90 16.04 -26.55 16.58 -15.43 15.05 -1.13 0.76 1.43 0.91 

School-level             
Mean SES 20.86 6.06 23.92 6.79 19.55 5.94 17.60 5.49 -0.12 0.38 -0.55 0.39 
Location             
Suburban 9.69 9.44 9.85 10.96 12.41 9.78 10.64 8.92 0.59 0.63 -0.14 0.67 
Medium size city 0.68 12.84 2.66 14.59 2.78 13.07 1.88 11.65 0.72 0.79 0.28 0.75 
Small town -8.61 11.03 -10.14 12.41 -6.04 11.28 -6.17 9.96 0.34 0.74 1.13 0.82 
Remote rural 0.05 28.44 -8.51 32.76 -0.15 30.03 -1.05 27.50 0.89 1.12 0.55 1.86 
Types             
Public madrasah -6.40 15.35 -10.09 16.73 -8.86 14.82 -6.08 14.06 -0.42 0.92 0.85 0.78 
Private general -11.50 8.06 -15.38 9.23 -12.03 8.22 -12.33 7.48 -0.76 0.55 -0.99 0.58 
Private madarasah -22.11 12.52 -27.52 14.11 -24.80 12.99 -22.14 12.02 -0.12 0.67 0.54 0.72 
School climate             
Student connected with 
school 

0.23 0.14 0.28 0.21 0.12 0.26 0.37 0.22 0.03 0.02 0.07 0.02 

Student safety -0.89 0.28 -0.94 0.29 -1.01 0.28 -1.13 0.27 0.17 0.03 0.03 0.03 
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Teacher safety 0.43 0.98 0.53 1.13 0.51 0.99 0.35 1.00 0.04 0.03 0.05 0.03 
Teacher-teacher 
interaction 

-0.76 1.18 -0.92 1.48 -1.02 1.44 -0.68 1.27 -0.03 0.09 -0.14 0.05 

Teacher confidence in 
teaching math 

-0.87 1.38 -1.31 1.42 -0.72 1.51 -1.38 1.32 0.12 0.08 0.15 0.06 

School emphasis on 
academic success 

0.95 0.80 1.18 0.91 1.05 0.81 0.73 0.74 0.02 0.04 -0.02 0.05 

School discipline 1.39 0.55 1.49 0.63 1.31 0.55 1.46 0.52 0.03 0.03 0.04 0.04 
School’s general resources -1.50 0.98 -1.63 1.12 -1.65 1.00 -1.21 0.91 0.09 0.05 0.16 0.06 
Student safe (school) -5.09 2.36 -5.71 2.66 -6.16 2.35 -3.93 2.15 0.46 0.14 0.39 0.16 
Teacher safe (school) -0.31 0.33 -0.40 0.39 -0.33 0.35 -0.37 0.32 -0.01 0.02 -0.01 0.02 
Classroom climate             
Student engagement in 
math lesson (class) 

4.81 1.32 5.51 1.51 5.30 1.41 4.08 1.20 -0.75 0.07 -0.95 0.09 

Student engagement in 
math lesson 

0.51 0.21 0.67 0.26 0.74 0.20 0.39 0.32 -0.23 0.03 -0.41 0.02 

Random Part                         
school variance  1006.21 275.83 1265.93 335.99 1000.48 264.76 824.37 207.48 2.41 1.02 2.36 0.92 
class variance 518.05 207.09 653.69 246.15 501.00 196.11 334.85 150.31 1.06 0.87 1.90 0.90 
Student variance 3649.19 99.20 4650.08 168.44 3962.46 117.48 4737.83 149.25 75.33 1.84 57.15 1.40 

VPCschool 0.19 0.19 0.18 0.14 0.03 0.04 

VPCclassroom 0.10 0.10 0.09 0.06 0.01 0.03 

VPCstudent 0.71 0.71 0.73 0.80 0.96 0.93 

Deviance 64431.66 65833.41 64892.92 65858.81 41646.41 40100.52 

School variance explained 58% 60% 60% 57% 46% 70% 

Class variance explained 14% 10% 12% 14% 70% 61% 

Student variance explained 6% 7% 6% 6% 8% 13% 
Total Variance explained 25% 26% 25% 19% 13% 22% 

  



181 

School discipline had a significant positive relationship with students’ achievement. In 

the contrary, school safety had a significant negative relationship with student achievement. 

This result is inconsistent with previous research that mostly found that student perception of 

safety had a significant positive relationship (see Thapa et al., 2013). However, this factor was 

found to be associated differently with both self-beliefs outcomes. The relationship between 

self-beliefs and safety had a significant positive relationship. 

Moreover, the schools’ general resources had a significant positive relationship with 

SELFEFF. This result is consistent with most of the school climate research that suggested the 

importance of the physical learning environment (see Anderson, 1982; Thapa et al., 2013; 

UNESCO-UIS, 2012). This result is also consistent with another researcher who mostly but 

not fully agreed that the adequacy of school facilities helps student learning (Shernoff, 2013).   

5. 2. Chapter summary 

In this chapter, school climate factors explaining schools and classrooms variance in 

math and its cognitive domain, and student self-beliefs were explored. In comparison to the 

null model, the percentage of total variance explained in the final model was 25% - 26% for 

MATH, KNOW, and APPLY; and only 19% for REASON. This total variance explained was 

moderate since there was no previous attainment included in the model. For SELFCONCEPT 

and SELFEFF, the total variance also explained considerably low, explaining only 13% and 

22% respectively. However, this low goodness of fit was acceptable since this model did not 

include one of the most significant predictors, prior achievement (Newhouse & Beegle, 2006). 

There is no prior achievement provided in TIMSS data. Correspondingly, this finding did not 

measure effectiveness and therefore, should be interpreted cautiously. 

Regarding school climate factors, in the final model, there were only two school climate 

factors that found to have a significant relationship with math performance, and five factors 

that related to self-beliefs. The two factors related to math achievement are: (1) safety as 
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measured by students not being bullied, and school discipline, and (2) teaching and learning 

as measured by student engagement in a math lesson. On the other hand, five factors that were 

related to the self-beliefs outcome are: (1) safety: student safety (not being bullied) and (2) 

teacher safety. Next, (3) relationship as measured by teacher-teacher interaction; (4) teaching 

and learning as measured by student engagement in a math lesson; and (5) institutional 

environment as measured by general school resources and students connected with the schools. 

Concerning safety factors, the student who reported feeling safe in schools tends to 

have lower academic achievement. However, this factor was found to have a significant 

positive relationship with student self-concept. Students who felt safe at schools tend to have 

positive self-efficacy. 

This result was inconsistent with previous research in school climate areas that mostly 

found that safety is one of the school climate factors that plays an essential role in student 

achievement. The possible explanation for this is because in the Indonesian context what 

consider as bullying may be different, or a low understanding of what can be regarded as 

bullying (Widayanti & Siswati, 2009). For example, Lai et al. (2008) found that the most 

popular form of bullying in the Asia Pacific region, including Indonesian secondary schools is 

of ‘students being made fun of or being called names. In the Indonesian context, for some 

reason that is not considered bullying (Widayanti & Siswati, 2009). 

For teaching and learning factors, student engagement in a math lesson, which was 

significantly related to MATH, KNOW, and APPLY, but not with REASON.  These results 

are in line with most school climate research that found that the teaching-learning process is 

the most crucial factor in a school's climate that, in turn, explaining student achievement. 

However, this factor had a negative relationship with SELFCONCEPT and SELFEFF, 

indicating that if students perceived that all students in the classrooms engaged in a math lesson, 

their self-concept and self-efficacy tend to be lower. The possible explanation is because these 
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two self-beliefs are sensitive to the comparison. If the student perceived that other students are 

better than themselves, the student tends to have lower self-beliefs. 

Another factor, as a proxy of the institutional, physical environment, school resources 

reported by headteacher have a significant positive relationship only with student self-efficacy, 

indicating sufficient school resources lead to resulting in more positive self-efficacy. These 

results are consistent with most schools' climate research that suggested the importance of a 

physical learning environment (see Anderson, 1982; Hoy et al., 2006; Thapa et al., 2013; 

UNESCO-UIS, 2012).  

Relating to the differential effect on different learning outcomes, school climate factors 

are more influential on academic achievement compare to self-belief outcomes. Regarding the 

difference between general and madrasah and other school types, this study found that by 

taking into account schools and classroom climate factors, the effect of school types, mainly 

being private madrasah became insignificant. This finding indicates that school and classroom 

climate factors may be essential in reducing the negative effect of being a private madrasah 

(Model 6). Compared to Model 4 (before accounting for schools and classrooms climate 

factors), the result found that private madrasah’s student tends to have lower academic 

achievement. 

Lastly, another result emerged in this research. By including different mathematic 

cognitive domains on the model, this research found that secondary schools in Indonesia are 

mainly varied, it showed more significant differences in student performance was stressed on 

KNOW and APPLY domains, rather than concerning higher order thinking as measured in 

REASON. This is because, in the Indonesian context, the teacher typically may be forced to 

teach a lot of subjects as in the curriculum, since these will be tested in the exam. Therefore, 

the teacher tends to teach questions that will possibly appear in the exam (teaching to the test 

rather than teaching for understanding). From Model 0 to the final model, REASON had fewer 
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differences between schools compare to other domains. The reasoning domain is associated 

with having the competence of logical and systematic thinking, with solving non-routine 

problems (Mullis et al., 2009). 

In the following chapter, the findings depicted from qualitative data analysis are 

presented and discussed to explore school members' views of school climate concerning 

student learning outcomes in the Indonesian secondary schools. It explores further explanation 

to describe the differences in schools and classroom climate practices between four selected 

schools. It provides a more detailed explanation that offers a much better understanding of the 

variations in the school climate in Indonesia. 
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Chapter 6: Qualitative findings 

6.1 Introduction to the chapter 

The researcher has shown the significant effect of school climate in explaining students 

learning outcomes in Chapter 5. The present Chapter 6 aims to present the results of the 

qualitative phase of the research. Specifically, the chapter is aimed at answering the fourth 

research objective and RQ2: How do school stakeholders (headteachers, teachers, and students) 

from 4 different schools experience their respective school climate (headteacher, teacher, and 

student)? 

 RQ2.1: (a) What are the similarities and differences in school climate between high 

and low-performing schools? (b) and between religious/non-religious school settings? 

 RQ2.2: Are there new factors that can be obtained from a qualitative inquiry that are 

relevant to highlight differences between the high and low performing schools? 

 As in the previous chapter, the researcher will answer the research questions one by 

one in sequence. 

6.2 Stakeholders’ perception of school climate 

RQ2.1 addresses a question on how school stakeholders perceived the climate of their 

school. Classification have been made as follow: (1) Similarities across all school, and (2) 

differences between high and low performing schools, and (3) differences between 

religious/non-religious (madrasah and general) school.  

6.2.1 Similarities across all schools 

All schools showed three out of the five school climate factors suggested by Thapa et 

al. (2013). Namely, relationship, safety, and teaching and learning process factors. However, 
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by taking account the DMEE evaluative dimensions, similarities concerning the relationship 

factor in all four schools was observed only in terms of the frequency, stage, and differentiation 

dimensions. The security factor was similar only in terms of the frequency, focus, stage, and 

differentiation dimensions. Finally, the teaching and learning process factor was similar only 

in terms of the frequency dimension. This section describes each school climate factor with its 

DMEE evaluative dimensions, that appeared to be consistent across all schools. 

6.2.1.1 Safety  

As explained in Chapter 3, the safety factor consists of several forms: physical safety, 

emotional safety, school rules and norms, and actions taken for violating these rules and norms 

(Thapa et al., 2013, Cohen et al., 2009). The present study found that the four schools had 

relatively similar safety features, as explained below. 

6.2.1.1.1 Safety: frequency 

In general, stakeholders in all schools felt that students felt emotionally safe at their 

school. They reported that disturbances do take place at times, but nothing alarming. Cases of 

disturbance that had taken place were nothing near to bullying or things that endanger the 

emotional well-being of students. 

Students usually respect each other. They are not annoyed or upset. They 

usually joke and laugh together (Guru, Madrasah A).  

No bullying happens in this school. Threat and intimidation between one student 

against another rarely happen, because we have strict rules (Guru, Madrasah 

B) 

However, it should be noted that in Indonesia and other Asian countries, teachers' 

understanding of what can be considered bullying is limited (Widayanti & Siswati, 2009). For 

example, making fun of or giving names is not usually considered a form of bullying (Lai et 
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al., 2008). As such, the teachers and student’s perception concerning bullying may be bias in a 

sense that they may have failed to acknowledge certain students’ behaviours as bullying.  

In terms of rules and norms, all four schools also have written rules and norms to 

promote the safety of the students. The frequency dimension of this safety sub-factor discusses 

the availability of documents that regulate rules and norms in schools. In the four schools being 

studied these documents were given to students before or on the first day of school. The rules 

and norms are socialised not only among students, but also the parents.  

It was given on the first day of school. Also, at the time of student orientation, 

prior to the formal start of school, they were informed about school rules and 

norms (Teacher, School D) 

We have clear rules in both in the school and classroom. The rules are 

presented in the new school term. So, parents and their children already know 

the rules from the beginning. If a problem happens during the school process, 

the parent is immediately reported (Teacher, Madrasah B) 

6.2.1.1.2 Safety: focus 

From the students' point of view, rules are something that they should comply with. 

They are especially attentive to the penalties for rule breaking. For example, students are 

required to wear school uniforms and may not wear certain accessories (e.g., gold necklaces). 

Another example is regulations regarding absenteeism or late attendance at school. From the 

teacher's point of view, school regulations are aimed at exercising student discipline and 

reducing unwanted behaviour, such as reducing absenteeism and late attendance. 

We will be punished if we do not attend school without an acceptable reason, 

come in late to school, and do not wear the appropriate school uniform. 

(Student, Madrasah A)  
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We mustn't use any accessories (i.e., gold necklace, bracelets), we have to come 

to school on time, and have a proper haircut for boys. (Student, Madrasah A). 

To make everything happen as expected, for example, the student's absenteeism 

is getting lower (Headteacher, Madrasah B) 

6.2.1.1.3 Safety: stage 

The stage dimension in the school climate safety factor refers to the initiation and 

sustainability of the implementation of school safety regulations. The study found that the four 

schools had long implemented their safety policies. Then socialisation of the safety regulations 

often takes place as students start their school. Taking into account the similarities across the 

four schools studied, it can be concluded that there is no difference between high and low 

performing schools in this safety factor. 

Yes, it (student rules and conduct) has been applied for a long time and 

consistently applied (Headteacher, Madrasah A). 

It has been a long time; the rules have been applied since I started my role as 

teacher in this school (Headteacher Madrasah B).  

6.2.1.1.4 Safety: differentiation 

Safety differentiation refers to the extent that safety regulations are applied in the same 

or different ways to school members. The study found that all four schools consistently applied 

regulations in the same manner to all school members. All school members are obliged to 

comply with the safety regulations.  

 

All school members must comply with the enforced safety regulations. The rules are 

applied to all, and no favouritism (Students, Madrasah A) 
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We apply the rules equally to all (Headteacher, Madrasah B) 

However, the consequences for offenders are flexible. For example, the penalty for 

students who arrive late is for them to run around the school field. However, this punishment 

will not be given if the student is in an unhealthy condition. 

Apply to all, look at the situation and conditions, but we differ the consequence 

in some cases. If a student comes to school late, for instance, some students 

might be asked to run around the school sites, but if they had health problems 

(i.e. their legs are injured), they would not have been treated the same way, 

even though some other students were late in [at] the same time (Teacher, 

School C). 

Overall, safety factors of school climate were not different across four illustrative case 

schools in term of its frequency, focus, stage, and differentiation. This finding is quite similar 

to the finding in quantitative phase which also found that school safety factors (i.e., teacher 

safety – see Model 6) had no significant relationship with student achievement. Additionally, 

student emotional safety (not being bullied) had significant negative effect on student learning 

outcomes. The finding in this qualitative phase may strengthen that finding (in quantitative 

phase), because students in all schools, whether in low and high performing schools had similar 

perception about their school safety.  

This finding is inconsistent with most of the empirical research which found school 

safety as one of school climate factor that influences student learning outcomes (Cohen et al., 

2009; Thapa et al., 2013; Wang & Degol, 2016; Wang et al., 2014). This may be due to the fact 

that much of Indonesian teachers are not aware about the many forms of bullying (Lai et al., 

2008; Widayanti & Siswati, 2009). 
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6.2.1.2 Relationship factor 

This section discusses the relationship factor of school climate and its evaluation 

dimensions. To be specific, the relationship (among school members) outside of the classroom. 

The relationship factor focusing on relationship/interaction in the classroom (classroom 

climate) is explained in the next section (differences between high and low performing 

schools). 

6.2.1.2.1 Relationship: frequency 

Frequency refers to how often positive interactions take place in school. In general, 

school members in all four schools similarly indicated that positive interactions did occur. 

However, it was unclear how frequently/often these positive interactions happened. Most of 

the teacher-student interactions outside the classroom were informal. This interaction was 

reflected in some practices. For example, the common practice that students do to their teacher 

is to greet their teachers when they see their teachers in the school, by saying, for instance, 

“assalamu‘alaikum” – (peace be upon you), “good morning” (depending on the time), or kissed 

their teacher’s hand as well as bowing their body in front of teachers (field note from 

observation). Those common practices (as part of Indonesian culture) are the sign of respect, 

politeness, and appreciation to their teachers or older people (Rachmadiana, 2004; Saxebøl, 

2002). 

In addition, other than specific culture, the students also perceived their teachers as 

kind, nice, respectful, friendly, helpful and willing to help and having fun and socialised with 

the students. Also, when students want to talk and discuss something, like particular personal 

problems, most of the teachers were easy to approach. 

In general, our teachers are kind, respectful and insightful. Sometimes, we do 

informal activities (i.e., sports) together with them. (Student, Madrasah B) 
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They are easy to get in touch with; we enjoyed laughing together with them in an 

informal circumstance; they are generally kind and caring. (Student, school C) 

The teachers also felt that they are well-connected, enjoy talking with their students and 

treat them as family members. The teacher also maintains a warm and friendly environment in 

the school, as described below. 

The relationship between our student and us is mostly as a family, warm and friendly 

(Teacher, Madrasah A) 

We and our students have good relations and interaction, and we enjoy talking with 

them (Teacher, Madrasah B) 

 
6.2.1.2.2 Relationship: focus 

The focus of student-teacher interaction outside the classroom was mostly similar across 

the four schools (see quotes below). The focus is to create a pleasant feeling in school, to help 

students feel good at school. For example, students with family or personal problems can reveal 

their worries to their teachers (Eccles et al., 1993b). Teachers argued that positive 

communication between teachers and students plays a key role in successful teaching and 

learning, the student might do better in their academic task. That teacher view is relevant with 

some studies (Koplow, 2002; Roeser et al., 2000; Roeser et al., 1996) which found that positive 

student-teacher interaction increased sense of belonging and thus more academically successful. 

…there is a border when a student approaches a teacher, but they are welcome 

if they need to talk about something personal. The student may choose freely 

which teacher they want to talk. The informal discussion was about student's 

personal issues (i.e., family, student-student interaction, etc) as well as 

academic issues. … (Teacher, Madrasah B) 



192 

In term of teacher-teacher relationship, to some respect, the interaction across four 

schools also had a similar pattern. Most of the teacher perceived that they have a good 

interpersonal relationship and can communicate with each other easily. They also observed that 

they have a stable relationship with other school members. However, the relationships were 

intended more to create a social community and less to develop their expertise in the teaching-

learning process and improve student learning outcomes as demonstrated in their practices. 

We have trust and can quickly connect with each other. We consider our 

professional relationship as a family. For example, when one of us is ill; we 

then visit him/her together. (Teacher, school D) 

We do a regular informal meeting every three months to maintain our 

cohesiveness. If one of us is ill, we will see him/her. (Teacher, Madrasah B) 

Some teacher-to-teacher interactions was related to develop their teaching skills as 

Madrasah B did, and try to help the student to improve their academic success as Madrasah A 

did. However, those activities were not well organised, and most were not part of official school 

planning and policy. All the four schools did it irregularly.  

We do help another teacher to teach each other, for example, coaching other 

teachers on how to deliver a good lesson, but it has only been done occasionally 

and only done by person-to-person, not part of school policy (Teacher, 

Madrasah A) 

We help each other, a teacher who has good skills in IT, for example, helps 

others who have fewer skills…  (Headteacher, Madrasah B) 
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6.2.1.2.3 Relationship: Stage 

Stage refers to the period at which the factors take place. It is expected that the factors 

need to take place over a long time to guarantee that the factors have a constant effect on student 

learning (Creemers & Kyriakides, 2008). In this dimension, all the schools have also reported 

a similar pattern of the stage, where the relationship factor (good relationship and interaction) 

in their school has already been going on for a long time. 

This good relationship has occurred since we are in grade 7 (Student, Madrasah 

B) 

It has been going on for a long time, since my first duty as a teacher (Teacher, 

Madrasah A). 

And this habit has been going on for a long time (Teacher, school D) 

6.2.1.2.4 Relationship: quality 

Interpersonal relationship quality is not only about how the relationship benefits from 

improving student-learning outcomes. It goes further than just being informally aware with 

others to sharing with and gaining an understanding of one another.  A strong personal teacher-

student relationship, sufficient personal dialogue, helpful guidance and praise is likely 

promoting trust. This relationship may lead the student to participate more in learning, behave 

better and extend higher academic level and also lift eagerness to learn (Rimm-Kaufman & 

Sandilos, 2011; Roeser et al., 1996). As discussed in the frequency and focus section on the 

relationship among school members. It was observed that all school have to some degree a 

good quality of an interpersonal relationship. The good relationship was aimed to help students 

to achieve more in their academic life. 

To me, if in the classroom, my principle is “I’m your teacher”, and should be 

respected as we are. However, when outside the classroom, “I am your friend”. 
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Therefore, if they have a problem, they could approach us quickly to have a 

heart-to-heart chat personally. Our students also treat us as their parents…if we 

infrequently make personal conversation with them, it is harder for us to lead 

them. (Teacher, School C) 

6.2.1.2.5 Relationship: differentiation 

Differentiation refers to in what way school members connect each other differently in 

their daily interaction to respond to individual needs. All school have a mostly similar attitude 

or behaviour to differences in student needs or anything regarding their differences. School 

treated all members equally.  

There is no differentiation in teacher-student interaction, and all members are 

treated equally. (Teacher, Madrasah B) 

We handle all students similarly (Teacher, School C) 

In summary, for the relationship factor of school climate can be concluded that there 

were no differences between high and low performing school. Again, this finding also 

consistent with phase 1 of this study (quantitative) result, which also found that there was no 

significant relationship between relationship factor (i.e., teacher-teacher relationship, see 

Model 6) with student learning outcomes, particularly in the academic achievement of student.  

Another explanation can be related to Indonesia culture. As explained in Chapter 2 about 

Indonesian culture, it is argued that the Indonesian culture (i.e., harmony, collectivist minded) 

may constrain the working relationships of people in educational institutions, including schools 

(Dardjowidjojo, 2001). According to Hofstede (1986), the society with high power distance 

index tends to make everything harmonise, for example, students are not expected to challenge 

their teacher's views. Therefore, maintaining a good relationship is a must in this society, and 

it may not relate to school learning outcomes. 
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6.2.1.3 Teaching and learning: frequency 

6.2.1.3.1 Classroom climate: frequency 

Teachers in all four schools expressed their willingness to motivate their students to 

learn. Although the teachers pointed out about using a variety of teaching methods, what they 

meant by a variety of teaching methods is limited to a change of classroom settings. For 

instance, a class would sometimes be conducted at the school library or laboratory. Although 

they varied their classroom settings, the qualitative data did not inform any particular changes 

in their teaching methods.  

We applied various teaching methods, for example, we did discuss this week, 

and for the next week we would carry out something different, going to the 

school laboratory… (Teacher, Madrasah A) 

Do the variation of teaching method (to engage student). (Teacher 6, School D) 

Most of the teachers from the four schools used identical approach and strategies in 

delivering their lessons (i.e., lecture and discussion). As have been noted by past studies, 

judging based on the frequency evaluative dimension, teaching practices between the high and 

low performing schools often look similar (Creemers & Kyriakides, 2008). In the next section, 

the differences between high and low performing schools could be differentiated using the 

other four evaluative dimensions of DMEE. 

6.2.2 Differences between high and low performing schools 

6.2.2.1 Safety 

6.2.2.1.1 Safety: quality 

In this section, safety refers specifically to clear rules and how the school responds to 

violations of the rules as well as physical safety. The study found that the main differences in 
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the safety factor of the school climate is in the quality dimension. The quality dimension of 

school safety associated with activities or policies that have been applied to ensure that school 

safety is functioning as it is. In Madrasah B and School D, the consistency of the compliance 

system that implemented when students violated the rules is better as opposed to Madrasah A 

and School C. For example, in Madrasah B, they have clear rules how to respond to the 

violation of the rules.   

To make sure that student follows the school’s rules, the school frequently do a 

patrol (done by a teacher), searching for a student who breaks the school rules. 

For example, (one of the rules) on Friday and Saturday, the student must wear a 

specific uniform, if a student does not do so, she/he will be chastised, and the 

point is given to the student and is noted on their ‘behaviour notebook’. 

(Student, Madrasah B) 

If a student violates the school rules, In the first place, it might be handled by 

the teacher or subject teacher, if we are dealing with subject-related problems. 

If it cannot be solved. Then the student’s problem may be undertaken by the 

responsible teacher. If the problems continue and still have no agreed solutions, 

the student needs to meet a counselling teacher. (Headteacher, school D)  

On the other hand, in Madrasah A and School C, most of the mechanism is like a 

convention with no specific method of addressing the problem. The process and practices are 

mainly similar to other schools in Indonesia. It indicates that they do not have their own rules 

for dealing with the offenders. 

If a student violates the rules, the first process is by advising them. If the student 

still makes the same mistakes, then the parents will be invited to the school for 

discussing the problem and possible solution. Also, the last decision will be 
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made (removed the student from school) if the student persistently breaks the 

rules (teacher, Madrasah A). 

For example, if a student arrived late at the school, the students have to do some 

gardening work like pulling out the grass or do some cleaning activities like 

sweeping the office and or school field, etc. (student, School C) 

In term of school safety, Madrasah A and School C typically have common 

characteristics. For example, in School C, because the school is located in a less inhabitant area 

and do not have a security system, the school was frequently targeted by thieves, and for that 

reason, some of the valuable school’s belongings that support teaching-learning process like 

LCD projector or computer is stored in the teacher home.  

Our school was frequently targeted by thieves because we do not have a 

dedicated security force.  The thieves easily broke the door. We have reported 

this to the police, but they did not do anything. Therefore, we stored our 

valuable things in one of the teacher’s home. (Teacher, School C)  

Madrasah B and School D, on the other hand, have better physical security management. 

Both schools have security guards that discourage criminals from making school less 

threatening. 

We have two security guards who work until 5 pm and a person who is in school 

for the entire night. (Teacher, Madrasah B) 

Our school are safe and have no theft report, we have security guards. I have 

also directed a vice headteacher to monitor the safety of schools and students 

periodically (Headteacher, School D) 
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This quality dimension of safety can clearly differentiate between high and low 

performing schools. Therefore, this finding now in line with most of research on safety factor 

of school climate which mainly found that safety school had significant influence on student 

learning outcomes (Bradshaw et al., 2014; Cornell et al., 2016; Kutsyuruba et al., 2015; Thapa 

et al., 2013; Wang & Degol, 2016) 

6.2.2.2  Teaching and Learning 

In the previous section (similarities between high and low performing schools), it was 

argued that using only the frequency evaluation dimension of teaching and learning could not 

differentiate between high and low performing schools clearly. In this section, the result found 

that the key differences between high and low performing schools are in the other evaluation 

dimensions (Creemers &Kyriakides, 2008), particularly in focus and quality.  

6.2.2.2.1 Teaching and learning: focus 

In data analysis, it was found that focus on teaching-learning can be categorised into two 

aspects: academic and non-academic. However, the most differences between high and low 

performing schools were on academic focus. Academic is about student performance in their 

subjects, and on the other hand, non-academic is about student self-development. In School D 

and Madrasah B (higher performing schools), it was found that they have a better focus on 

academic achievement. High performing schools had a high focus on their student academic 

achievement. This can be seen from the reason of students when of choosing the schools. Most 

of them chose the school because of its academic excellence at least in their city and can lead 

them to get accepted into a good school in their further education. 

 (We chose this school) Because I want to go to Insan Cendekia (one of the very 

best Islamic high school in the country. Its graduates mostly without difficulty 

go into any universities). (Student, Madrasah B) 
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I chose this school because this school is one of the best schools in the city, have 

a good discipline orientation. A lot of graduates also go to a prestigious high 

school (Student, School D) 

We are one of the best schools in this city and our school was chosen to run the 

new curriculum as a pilot school. This is because of our academic excellence 

(Headteacher, School D) 

The head teachers in two schools, on the other hand, often emphasis well on the academic 

achievement of students. Both head teachers encourage their teachers regularly to track their 

progress. 

…for example, I asked the teacher to provide their students’ score on the half-

term exam. Then, at the end of the term, the score must be higher... 

(Headteacher, Madrasah B) 

I order all four of my vice headteacher to help the teacher in collecting 

information of student academic progress and reported back to me once a week, 

so I know the progress of the students (Headteacher, School D) 

Moreover, Madrasah B had a program called ‘learning clinic’ to help their student 

enhancing academic abilities. The students have opportunities to consult any lesson 

(particularly maths and sciences) that they may not fully understand when they have been 

taught in the classroom. To make this program running better, before starting the program, the 

survey was conducted to analyse the tendency of students to choose their preferred teachers. 

This program, according to the headteacher, mostly gave a significant impact on student 

academic learning. The headteacher regularly checked the progress of ‘learning clinic’ impact 

in the school meeting. She asked the teacher to pay more attention to students who have grades 

below the minimum standard. 
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We have a program called ‘learning clinic’. Each student was allocated to a 

teacher, but beforehand, a survey had been conducted asking students’ 

preferred teacher. Then the student makes an appointment with the teachers to 

set their learning goal. (Headteacher, Madrasah B) 

Relatively identical to Madrasah B, School D also had a program to track student 

progress. The headteacher assigned all teachers to track a group of students to participate in the 

program. At least 14 students should be monitored by one teacher. The monitoring progress 

including student academic achievement, personal development and behaviour. Then, teachers 

must report the progress to the deputy headteacher on a regular basis, and if any problems arise, 

they will be addressed at the meeting. 

So, how students behave, their academic achievement progress will be reported 

to the vice headteachers weekly. We have four vice headteachers and about 56 

teachers, and each vice headteachers have a responsibility for monitoring 

teacher’s activities. So, each vice headteachers was allocated to monitoring 

about 14 teachers… Next, the vice headteachers will report to headteacher … 

then, in a monthly meeting, we will discuss student progress. (Headteacher, 

School D) 

Conversely, in a low-performing school like Madrasah A, academic achievement was 

found somewhat less focus on academic performance compared to Madrasah B and School D. 

There was no competitive climate for academic achievement, which is reflected in the low 

score for most of their examination results. Former deputy headteacher blamed the raw input 

of the student. He argued that only low ability student enrolled in the school. Also, the 

minimum number of students was blamed as caused by this unwanted circumstance.  
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We set-up 75 as a minimum score to pass the exam, but most of our students’ 

exam result was under the preferred standard. They did remedial several times 

to get the intended result…They do not have a sense of competition. That made 

us repent…Next, the small number of them make them did not want to do more 

because they argued that if they became the worst in the classroom, they were 

still among top five best student because they were only 4 students in 9th grade… 

(Headteacher, Madrasah A) 

Another aspect that made up this unwanted situation was because of the school regularly 

marked-up student’s final score, which used to determine if a student can be accepted in the 

next grade.  

We marked-up their low score to pass a minimal criterion as a requirement of 

completion of the study. The minimum standard is a combination of a national 

exam and school exam. So, their score in school exam was marked-up… 

(Headteacher, Madrasah A). 

Other lower performing school only had a focus on enabling their students to go into 

public schools. This public schools based their acceptance on students’ national examination 

score. 

They could compete with other students from other schools to get into public 

schools. At least half of our students went into public schools. (Teacher, School 

C) 

This was happening because before they did the national examination, we 

(teachers) had given them additional lessons. (Teacher, School C) 
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Marking up students’ grades is unethical. However, there is a logical reason for the 

teachers to engage in such action. Public secondary school have more qualified teachers, better 

facilities, and are well financed (Hendajany, 2016; Newhouse & Beegle, 2006). In order to get 

into such a school, students must achieve a certain pass grade in the national exam (Faisal & 

Martin, 2019; Furaidah et al., 2015; Indonesia, 2003). School’s lack of ability to support their 

students to fairly attain the passing grade may have motivated the teachers to cheat to increase 

their students’ chance to be admitted in public schools.    

Moreover, in a low performing school like Madrasah A, they had no special activities 

to enhance their student academic outcomes. Even the school had no student consultation 

services which most schools has.  

We don’t – [shaking their head together] (have counselling teacher) (Student, 

Madrasah A) 

Similar to Madrasah A, School C also had no specific activities to support student 

learning due to limited resources, particularly teacher’s workforce. As comparable as 

Madrasah A, for example, the school had no individual teacher acting as a counselling teacher. 

This function is shared among available teachers. The absent of dedicated counselling teacher 

means that the ordinary teachers have to spend more time in dealing with student personal 

problem that affects learning.  

Honestly, this circumstance indeed makes us exhausted. We don’t have 

dedicated counselling teacher, so we are also acting as counsellor, even the 

headteacher. (Teacher, School C) 

6.2.2.2.2 Teaching and learning: differentiation 

High performing schools treated their students differently based on their abilities. More 

able students are grouped in specialised classes and are taught by specialised teachers. This 
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may appear discriminatory, but such specialised classes are meant to enable the more able 

students to learn faster without having to wait for their less able peer. On the other hand, this 

also helps the regular class teacher to slow down when teaching the average or less able 

students. In contrast, low performing schools do not have the means to create such specialised 

accelerated classes. As such, students in low performing schools, whether they are more or less 

able, are treated in the same way. 

…standard service was applied in a regular classroom, though we had special 

treatment for a particular classroom. They got special coaching… (Teacher, 

Madrasah B) 

Contrary, Madrasah A and School C did not have many choices to do a variation. 

Therefore, these schools applied the same way to teach students.  

No differentiation, they are treated equally… (Teacher, School C) 

We did not do any separation; all was taught similarly… (Headteacher, 

Madrasah A) 

6.2.2.3 Classroom climate 

Teaching and learning practices mostly happen in the classroom. Therefore, this factor 

describes the classroom activities of teaching and learning which are associated with classroom 

climate. As argued in Chapter 3, the classroom climate is part of a school climate that occurred 

inside the classroom. Creemers and Kyriakides (2008) argued that in general, classroom 

climate can be divided into two main aspects: (1) classroom interaction and (2) classroom 

disturbance. Therefore, those two aspects of classroom climate will be described below. 
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6.2.2.3.1 Classroom interaction: quality  

The quality of the teaching-learning process between high and low performing schools 

was apparently unequal. In the high performing schools, the student said that the way of the 

teacher conducting the lessons was quite effective. If the student did not understand what was 

learned, the teacher sometimes checked the student’s understanding by walking around the 

class and helping students. By doing this, student perceived that they could understand what 

the teacher said, however, students also felt that the time was short. 

It was effective (the way teacher walking around to ensure student’s 

comprehension, but the time was too tight and somehow could hamper our 

accomplishments (student, Madrasah B) 

Went to their desk to encourage them, if needed, and asked what had not been 

understood… (Teacher, School D) 

This statement also may give an insight that the teacher was perceived as a helpful 

teacher. Contrary, the teacher in a less performing school was seen as not helpful to ensure the 

student received the lesson as expected. 

It's hardly ever occurred (because the teacher went to the student's table to 

explain more when the student did not understand what the explanation was). 

(Student, Madrasah A) 

Though on another low performing school, students could understand what their teacher 

was conveyed, but when the teacher gave the assignment to be solved, they did not know how 

to solve it. 
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We understood the explanation of the teacher and the illustration they gave, but 

when the teacher gave us the assignments, we didn't know how to answer 

(Student, School C). 

6.2.2.3.2 Classroom disorder: focus 

Focus is measured by looking at the specific problem, whether an incidental or a 

continuous challenge and how good the teacher deal with those problems. It is all about 

teachers’ creativity. Therefore, some teacher, particularly in the high performing school, could 

manage the classroom efficiently. For example, in Madrasah B, the headteacher used to 

observe how the teacher conducted the lessons. She found that the teacher often did not need 

to use various teaching activities to treat classroom disorder.  

I occasionally observe how the teacher conducted the lessons. Sometimes, the 

teacher did not have to use various teaching methods to deal with classroom 

disorder. It entirely depended on teachers (Headteacher, Madrasah B). 

At School C for example, the way they deal with problem rise in the classroom is based 

on their previous experience with the student. However, typically, teachers in Madrasah B and 

school D have various strategies to manage their class. Besides, the teacher in School D and 

Madrasah B created classroom rules by involving students. Teacher in school D also has 

another strategy to deal with disturbing student, for example, by arranging a student desk. She 

put the boy and the girl beside one another.  

For example, to minimise the bothering pupil, we organise their desk, place the 

boy and the girl one after the other. (Teacher, School D). 
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6.2.2.3.3 Classroom disorder: quality 

Quality is seen in connection to the impact that the teacher’s behaviour has on solving 

the problems that arise, as measured through students’ behaviour. As mentioned before that 

teacher in Madrasah B and school D have more effort to anticipate issues that possibly come 

up in the classroom by creating classroom rules and scheduled some specific lessons (i.e., math) 

in the morning. The teacher does this to make student more focus on their lesson, as habituation 

of discipline behaviour as well as to make student respect each other. On the other hand, in a 

low performing school, the classroom is less organised. As described in the previous focus 

dimension, the lack of class organisation at low performing schools may be due to the teachers’ 

lack of skills in managing their classroom.  

Students and teachers make the rules of the class together (Student, Madrasah 

B). 

The rules were agreed before the start of the first lesson at the beginning of the 

new school year (Teacher, School D) 

6.2.2.4 Institutional Environment 

6.2.2.4.1 School facilities: quality 

In general, all school members across all schools perceived that to some degree they have 

at least minimal school facilities (classroom, laboratory, and teaching materials). However, the 

facilities need to be improved or were not in good conditions. This is the indication that the 

quality of facilities particularly in School C and Madrasah A. For example, in Madrasah A, 

teachers and headteacher observed that their school have enough resources, but their student 

has seen that the quality of those facilities was poor. This is also happening in School C, where 

the teacher perceived that school had enough resources, but the headteacher said that they did 

not have enough funds. 
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We have blackboards in each classroom, laboratories, computer, but only one 

computer, and the blackboard needs to be replaced because it is broken 

(Teacher, School C). 

We do have a library, but when heavy rainfalls down, our school will be full of 

water and became flooded. This also affected our library. (Headteacher, 

Madrasah B) 

The school environment in these two high performing schools is reasonably clean and 

well-ordered. School D has won a prestigious award in School Environmental Management 

from the Ministry of Environment and Forestry of the Republic of Indonesia in term of their 

concern on creating green school environment. In Madrasah B, the headmaster confirmed that 

that people who visited their school found the madrasah were clean and organised. 

Almost all people who visited the school said that our school were clean. 

(Headteacher, Madrasah B) 

The researcher also noted that School C had limited and poor-quality facilities. For 

example, indeed the school has a library, but its use is limited because the library is damaged, 

the ceiling is also broken, the roof is leaking, the books are not properly maintained, there is 

no librarian on duty, the books are not properly organised and dusty, and there are also broken 

tables. In practice, it can be argued that they did not have a library that can support learning. 

The circumstance of some classrooms was also relatively similar to the library. They did not 

have a dedicated person to clean the school. Therefore, cleaning duties were the responsibility 

of all school members, including student, teacher, staff, and headteacher.  

This condition is relatively similar in Madrasah A. Student reported that their school’s 

facilities were inadequate. For example, their blackboards were a painted wall, the classrooms 

were mostly dirty, and classroom’s ceilings were impaired. The classroom’s wall is almost full 
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of scribbles. The researcher also witnessed similar problems as expressed by students when 

visiting the school. 

Next, the temperature of the classroom was rather hot, and the light, both natural and 

electric, was not enough to illuminate the entire class. In addition, both schools reported 

odorous, dirty and uncomfortable toilets and insufficient supplies of water. 

6.2.2.4.2 School engagement: quality 

School engagement refers to positive identification with the school as well as broad 

participation in school activities. Generally, school members across all schools perceived that 

they like being in school. However, in term of positive identification with school, high and low 

performing schools have significant differences. For example, teachers in Madrasah A and 

School C reported that they are proud to be a teacher in their school. However, they were not 

proud of the school’s physical conditions.  

Actually, we are proud as a teacher. However, we are not really happy with our 

school condition.  We will feel prouder if only this school is moving forward. 

(Teacher, School C) 

If I am not feeling proud, I will leave the school. I feel honoured in this school. 

(Teacher, Madrasah A) 

The students have mixed perception about the school condition. Some students like 

being in the school while others for some degree not really liking their school. The students do 

like the teacher but not surely proud of being part of the school. 

Unlike, Madrasah A and School C, school’s members of Madrasah B and school D 

perceived that they like being part of the school because the school is among the best in the 

city. Teachers also said that parents claim that their school is one of the best schools and have 

various extracurricular activities. Next, particularly in Madrasah B, they were really proud and 
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felt pleased because the school is not only teaching academic matters but also teaching Islamic 

values. 

We are the oldest and the most favourite madrasah in the city. (Headteacher, 

Madrasah B) 

We have a lot of activities, both academic and non-academic. We have 23 

extracurricular activities and have an agreement with other institution to 

involve our students in various activities. (Teacher, Madrasah B)  

Our school ranked consistently in 3rd or 4th place in Padang city. In the 

province level, we are on 6th place out of about 1300 secondary schools. 

(Headteacher, School D) 

Also, the relationship between school and their graduates is strong. To maintain this 

strong emotional connection, some activities have been made. For example, graduates from 

Madrasah B would come back to their school to see their former teacher and ask for their 

blessing when they about to take the national exam in the senior secondary school. Also, when 

the researcher came to school, there was an activity that aimed to support orphan students in 

the school. They pray together and then give charity to the orphan student. This is an annual 

ceremony of the school as the expression of Islamic practice as taught by Prophet Mohammad 

to take care of orphans (field note). 

6.2.2.5 School improvement process  

6.2.2.5.1 School improvement process: quality 

School climate improvement efforts aim to enhance individual learning and behaviour 

(Thapa et al., 2013). Bryk et al. (2010) argued that there are four main areas of concern for 

school improvement: (1) professional capacity development focusing on teachers’ skill and 
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knowledge, (2) improving orderly, safety, and norms of the school, (3) involving parent, and 

(4) focusing on curriculum alignment. 

In the high performing school, the headteacher made a good effort to improve their 

school performance. For example, in Madrasah B, the headteacher gives the direction and 

monitoring the student progress frequently.  

We have a regular meeting to monitor student progress. In that meeting, I ask 

the teacher to familiarise with their students well, so they know what progress 

they have made so far. (Headteacher, Madrasah B) 

To monitor order, safety, and the headteacher usually walking around the school and if 

she found something interesting, she will take a digital picture using her smartphone and share 

it in a school meeting to overcome the problems. 

I take some pictures to prove some unwanted situation, including the teacher 

behaviour in the classroom and then share the image in the meeting to solve the 

problems (Headteacher, Madrasah B) 

Compare to a lower performing school, for example, in School A, the headteacher 

seems to not have the power to manage the school. She also does not have leadership skill to 

manage the school better. When she wants to evaluate the teacher, she only uses the standard 

form from the local government, almost no creativity. 

There are points from the education office, I used this to evaluate the teacher 

(Headteacher, School C) 
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6.2.3 Differences between madrasah and general school 

6.2.3.1 Teaching and learning: Focus 

The main differences between madrasah and general school are mainly on the non-

academic focus of schooling. Madrasah had greater focus on practising Islamic values, 

particularly the practices that most of Muslim cannot do. For example, the school aimed to 

prepare the student with the skill of Islamic funeral services, which is considered as community 

obligatory in Muslim society. This practice is including washing, shrouding, do praying for, 

and burying the body. In Islam, it is highly recommended that their sons or relatives should do 

those activities and be the leader (imam) of funeral praying.  

We encourage our student to learn one of important community obligatory in 

Islamic practices. At least they can pray for their parents as well as pray for 

them when their parents passed away. (Headteacher, Madrasah A) 

This school has better religious values than general schools (Teacher, 

Madrasah B) 

Contrarily, in general schools, regarding non-academic focus, the school did not have 

unique treatments. They only did formal activities as written national curriculum. In the 

curriculum, the non-academic focus is on character education. For example, before the lesson 

started, student and teacher pray together or encourage the students to be confident to give 

speech in front of their friends. 

We do teach about character education by praying before starting the lesson as 

an expression of gratefulness we receive from God. This is as printed in our 

lesson plans (Teacher, School C)  
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For example, when it’s time for short speech after praying, students alternately 

give a speech to other students… (Headteacher, School D) 

The case study schools of high and low performing schools also can be differentiated 

to its status. In this study, the high performing schools (Madrasah B and School D) are public 

school, and the low performing schools (Madrasah A and School C) are private school. 

Therefore, the main differences are due to its status. It has been argued before that public 

secondary schools have better resources, including teachers, building, learning material, 

supporting facilities like science laboratory and language laboratory. Therefore, many studies 

in the Indonesian context found that public school is outperformed by private school 

(Hendajany, 2016; Muttaqin et al., 2019; Newhouse & Beegle, 2006). Indeed, some other 

private secondary school is better than the public one as in Bedi and Garg (2000) research 

report. However, the better private schools are mostly an expensive school and only student 

from high economic family background could be accepted. 

Other research also found that there are no significant differences between madrasah 

and general school (Muttaqin et al., 2019; Newhouse & Beegle, 2006) and the differences were 

mostly determined by school resources including highly qualified teachers, funding as well as 

school physical resources (Ali et al., 2011; Muttaqin et al., 2019). Therefore, this research 

result, particularly in this qualitative phase, is not in agreement with the research by Parker and 

Raihani (2009) which concluded that madrasah student tends to have lower achievement 

compared to student in general schools. 

6.3 New potential factors that emerged from the data analysis relevant to highlight 

differences between the high and low performed schools 

RQ2.2 focusses on new factors that can be obtained from a qualitative inquiry that are 

relevant to highlight differences between the high and low performing schools. There are two 

keys relevant factors that emerged from the data analysis as described below. 
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6.3.1 The orientation of education 

This theme emerged from the qualitative data analysis process. The education 

orientation of the four schools was mainly academic which can be concluded from their 

emphasis on the examination orientation. Orientation of education means to what extent do 

stakeholders prioritise testing within the education system. This view might lead all related 

stakeholders including teachers, headteachers, and policymakers in delivering education 

system, what is seen as an essential aspect of education, how to achieve it and how to do an 

evaluation of learning outcomes. This study shows that despite the Indonesian education 

system has been reformed many times, but in reality, the learning outcomes are classically 

measured by how good student doing in the exam. Besides, school always put their student in 

rank based on academic performance. Therefore, it is not hyperbolic if it is believed that the 

orientation of education in Indonesia is mainly to train students to pass tests and get good 

grades (Effendi & Suyudi, 2016). This orientation also reinforced by school selection system 

onto the next education level that overlooks on students’ score in the national exam. Likewise, 

the parents, who want their children to go to favourite or best schools, give more lessons by 

sending their children to after school academic tutoring agency or invited ones who can teach 

additional lessons to their children at home (Thahir & Hidriyanti, 2014). This education 

orientation named by Armstrong (2006) as an academic achievement discourse. This practice 

can be clearly realised in one policymaker comment below. 

To do an intervention in the school in the next following year, in what subjects 

were student got the lowest score, for example, maths, therefore (the 

intervention) will be focused on teacher training in maths (local policy maker) 

Teachers also felt that test-oriented education led them to focus only on delivering 

curriculum contents without having much opportunity to develop student competency in a 

subject they carried out. 
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We were chased by the local government to participate in the council-led exam 

(together with other schools in the city for half and end semester term). In fact, 

not all curriculum content had been delivered yet. Therefore, we did need to 

prepare our students with all intended curriculum contents. Because of this 

condition, most of the students did not really understand what they got. 

(Teachers, school D) 

The policymakers in the Ministry of Education have realised negative sides of testing 

orientation education. Most schools only teach the subjects tested in the national exam to 

students. This led students to conclude that the main purpose of education is only to pass an 

exam and achieve high grades. A heavy reliance on grading and testing to determine whether 

a student has been successful or unsuccessful in learning, according to Armstrong (2006), is a 

strong indication that the education system is not concerned with social-emotional growth of 

students. 

Therefore, in general, schools only teach students the subjects assessed in the 

national exam. It led students to think that the goal of education is only to pass 

an exam and get good grades. (Policymaker at MOEC) 

Exam-oriented education is not only happening in the Indonesian context. Other 

countries like UK, US, China, Tanzania, and Kenya also have problems with this exam-

oriented education (Jennings & Bearak, 2014; Kirkpatrick & Zang, 2011; Mackatiani, 2017; 

Marshall, 2017; Salim, 2011). Exam-oriented education influence teacher’s instructional 

practices and methods (Jennings & Bearak, 2014; Mackatiani, 2017), therefore, it influences 

the classroom and school climate as a whole. It is good to emphasis on academic attainment as 

many school climate researchers argued (Cohen et al., 2009; Loukas, 2007; Voight et al., 2013; 

Wang & Degol, 2016; Wang et al., 2014; Zullig et al., 2011), but teaching practices that only 
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oriented to teach student passing the test is the worst practices (Furaidah et al., 2015; 

Kirkpatrick & Zang, 2011), since it can negatively influence critical thinking (Mackatiani, 

2017; Revina, 2017), as one of main aim of education. 

6.3.2 School culture 

The other theme that emerged in the data analysis process is school culture. School 

culture is one of an essential aspect of school climate in Tagiuri’s model (Tagiuri, 1968) and 

the model supported by Anderson (1982) who published the first review in school climate 

research. Tagiuri’s model proposed a taxonomy of school climate including ecology, milieu, 

social system, and culture (see Chapter 2 for detail).  

In this research, the differences between Madrasahs and general schools are mainly 

related to school culture. It is unwritten rules and traditions, norms and expectations and the 

group’s shared behaviours. Moreover, Peterson & Deal (2009) stated, “Culture consists of the 

stable, underlying social meanings that shape beliefs and behaviour over time” (p.7). Indeed, 

the culture differences because those two types of schools applied different bases as well as 

supervised by the different ministry. Madrasahs base on Islamic values, whereas general 

schools base on general Indonesian values.  

In public schools, the student learns only two hours of Islamic Religious lesson per 

week. Contrary, in madrasahs, student need to learn about five to six hours per week plus all 

subjects as taught in general schools. The student in madrasah has additional lesson such as 

Quran and Hadith studies, Fiqh (jurisprudence), Aqidah (theology), Akhlak (virtue) as well as 

Islamic History (Tan, 2014b). 

General schools have nine subjects, whereas madrasahs have fourteen subjects. 

It includes all lessons as taught in general school and specifics lessons 

including aqidah ahlaq (theology and virtues), Quran and hadith studies, fiqh 

(Islamic jurisprudence), Islamic History, and Arabic language. 2 hours for each 
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subject. So, they learn much more than their peers in general school. 

(Policymaker at MORA)  

Also, students’ motivation when choosing madrasahs supports the culture difference 

between the two types of schools. Of students’ or reasons chosen madrasah is to get more in 

Islamic studies and practices, discipline in prayer, as well as to make a deeper understanding 

of Islam. 

6.4 Chapter summary 

This chapter reports on the findings of analysing the qualitative interview and focus 

group data from four Indonesian case study schools and four policymakers. An analytic 

framework on DMEE and Thapa et al (2013) was used to create a priory code to analyse the 

data. By using this combined framework, it was found that this approach was useful in 

analysing the qualitative data. There are no previous qualitative studies that conducted using 

this effectiveness dimension, most of the studies were conducted using quantitative methods 

(i.e., Kyriakides & Creemers, 2008a; Kyriakides & Creemers, 2009; Creemers & Kyriakides, 

2010; Panayiotou et al., 2014).  

However, by utilising the evaluation dimensions of DMEE to explore and analyse 

school climate, robust differences between school climate of a less and high/low performing 

schools can be found as well as different types of school as in the Indonesian context (general 

school and madrasah). In this research, by only measure school climate using ordinary factors, 

it cannot differentiate clearly how school climate influences school effectiveness. The 

differences between less and effective school are mainly on the focus and quality dimension of 

DMEE.  

However, the effectiveness dimension of DMEE cannot fully apply to all school climate 

factors. For example, in the emotional safety factor, it is quite complicated to use all 

effectiveness evaluative dimensions since the factor asking about how school members 
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perceived their emotional safety in the school. Though, this research attempt to measure school 

climate differently to give more idea on which part of the school climate should be improved 

in a journey to shape an effective school. 

This study also found other factors that might better explain the assessment of the 

school climate in the Indonesian context or in other countries that may have a similar 

educational system or culture. The factors that emerged are education orientation and school 

culture. The first is a new factor that never been considered as school climate factor in the 

existing literature and the second gives emphasis that school culture is part of school climate 

(see Anderson, 1982; Tagiuri, 1968). 
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Chapter 7: Discussion and Conclusions 

7.1 Introduction to the chapter 

The present thesis examined the impact of school climate on students’ math learning 

outcomes. Two general research questions have been analysed using quantitative and 

qualitative inquiry. This chapter will end this dissertation by outlining and discussing the main 

results and implications to reach a general conclusion, and therefore to address Research 

Objective five and six. Finally, the chapter will identify the main strengths and limits of the 

study and will end by underlining areas of further research. 

7.2 Discussion and implications of key findings 

7.2.1 Discussion of key findings of RQl: What are the differences of school and classroom 

performance in Indonesian lower secondary schools in terms of mathematics and 

self-beliefs? If such differences exist, to what extent does school climate predict the 

differences? 

7.2.1.1 Key finding 1: The range and extent of students’ math performance and self-

beliefs among Indonesian Year 8 students  

The null model results show that around 34% to 36% of the total variance in MATH, 

KNOW, and APPLY are attributable to differences between schools. Interestingly, REASON, 

which is also a part of math cognitive domain had less variation attributable to differences 

between schools. Only about 26% of REASON score variance is attributed to school 

differences. The REASON element of TIMSS’s math achievement is related to the capacity of 

logical thinking, ability to conduct intuitive and inductive perceptive to reach solutions to non-

routine problems (Mullis et al., 2009).  

Lower REASON variance at school level may indicate that schools in Indonesia are the 

lack of promoting higher-order thinking. The teacher spent less time on nonroutine problem-
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solving in math classroom (Ragatz et al., 2015). Ragatz and colleagues (2015) argued that the 

condition may be affected by the National Examination orientation which much more endorsed 

the use of memorisation and routine problem-solving.  

In term of classroom differences, the variation of math and its cognitive domains 

between class within school was relatively small. The variation was only around 8% to 9% 

MATH, KNOW, and APPLY variance are attributable to classroom differences. This small 

classroom differences even lower in REASON. It is approximately 5% can be attributed due to 

classroom differences. The low classroom differences in explaining learning outcome as found 

in this research are contrary with other studies which suggest that difference between 

classrooms compare to variation between schools is much more substantial (Hill & Rowe, 

1996; Rowe & Hill, 1998).  

However, that result is not fixed and sometimes inconsistent and open to a wide range 

of interpretations (Hill & Rowe, 1996). In this research, the low variance between classroom 

might be because of its low variation of classrooms sample in the TIMSS study. In the 

Indonesian context, as mention in Chapter 4, it is only 20 schools that have two classrooms, 

the other 54 schools only have one class participated in the study. 

Unlike math and its cognitive domains, in the null model, self-beliefs have a smaller 

variance that can be attributed to schools. For SELFCONCEPT, the differences between school 

are only 5%. On the other hand, for SELFEFF, there are slightly better significant differences, 

about 10% is attributed to school differences. However, the differences between class within 

the school are also small on self-beliefs outcomes compare to math and its cognitive domains. 

Classroom variance on this self-beliefs’ outcome was about 4% for SELFCONCEPT and 6% 

for SELFEFF. These finding resonated other researchers that mainly found that the differences 

between schools or classrooms were more noticeable on academic achievement rather than in 

self-beliefs or affective outcomes, for example, research conducted in Belgium (Opdenakker 
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& Van Damme, 2000), UK (Gray, 2004; Thomas, 2001), and Cyprus (Creemers & Kyriakides, 

2010). 

The proportion of variance attributable at the school level reflects the achievement gap 

in student’s math performance in Indonesia, which is similar to other developing countries (e.g. 

Zanzibar (Yu & Thomas, 2008)). However, the average school-level variation in academic self-

beliefs was low. Overall, Model Null showed that 35% math performance in TIMSS 2011 

results can be attributable to the effect of schools. Thus, a significant achievement gap can be 

described in the Indonesian school system. This result is somewhat higher than previous 

estimates of primary school effectiveness research in Indonesia two decades ago (Kaluge, 

1998). Kaluge (1998) found that 29.2 per cent of mathematics in school variance was attributed 

to the school.  

However, the pattern of raw results was relatively lower compared to other developing 

countries such as Brazil, Colombia, Honduras, Egypt, India, Jordan, Namibia, Pakistan, 

Thailand, Zimbabwe, Botswana and Philippines, where the average school-level variation has 

been reported as 46% at the primary level, and 41 % at the secondary level (Riddell, 1997). In 

another context, Yu and Thomas (2008) reported that Zanzibar had relatively similar 

achievement gap with 34% variance in math performance was attributed to the school. 

Contrary, in the developed country such as the UK, has shown that only 14% of the total 

unadjusted variance could be attributable to schools (Thomas & Mortimore, 1996).  

7.2.1.2 Key finding 2: The range and extent of school and classroom performance 

among Indonesian Year 8 students in math and self-beliefs after controlling 

for student characteristics. 

Considering student background variables 34% to 35% of the variance in MATH, 

KNOW, and APPLY is attributable to the difference between schools, and 26% in REASON. 

Moreover, differences between class within the school were respectively similar. For self-
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beliefs outcomes, this proportion of school differences in SELFCONCEPT and SELFEFF also 

similar to variance component null model. This result indicates that, in the Indonesian context, 

student background variables did not have a significant effect on explaining the observed 

differences between schools, classrooms or students in student outcome learning. However, it 

is must be noted that the finding did not include student previous achievement, therefore should 

interpret this finding carefully. In many SER study, the previous attainment is the most 

influential student-level variables (Gray et al., 2001; Lenkeit, 2013; Muijs & Reynolds, 2003; 

Thomas, 1998; Timmermans & Thomas, 2014). 

This study found that gender only has a statistically significant relationship with 

KNOW and SELFEFF, but in a different direction. For KNOW relationship with gender is 

negative, where boys have typically lower KNOW score compared to girls. Conversely, the 

boys have a higher SELFEFF score than girls. The gender effect on student learning outcomes 

in previous studies was also inconclusive. Some studies have found that there are gender 

differences in learning outcomes (Muñoz-Chereau, 2019; Sammons et al., 1993; Thomas, 

2001), while others found that the gender did not have influenced on learning outcomes 

(Strand, 2010, 2016). 

 On other student’s socio-cultural factors, parent education and the number of books 

also found to have a significant relationship with student achievement and self-belief. In term 

of parent education background, generally can be concluded the lower the education of the 

parents, the lower achievement of the student. However, parent education background had no 

relationship with student’ self-beliefs. In previous research, the parent education had a positive 

influence on the students’ academic achievement. Students of parents with higher levels of 

education performed better in academic than students with lower levels of education (Gooding, 

2001). Acharya and Joshi (2009) in India, also reached the same conclusion after they 

examined the relationship between academic achievement of two hundred teenagers (16 to 19 



222 

years old) and parental degree of education. The possible assumption is that parents learn 

something at school which affects how they communicate with their children through home 

learning and the capacity for children to model (Eccles, 2005).  

In term of self-beliefs, this study found that parent education background had no 

relationship with student’ self-beliefs. The potential explanation can be found in studies by 

Eccles (2005), which proposed that higher education parents may have strong or 

disproportionate parental control that can contribute to decreased student confidence. 

For study support, compared to a student that has better study support (have room and 

other goods in-home), the student that have less study support perform lower in MATH, 

KNOW, and APPLY, but not in REASON. However, the relationship between home study 

support and SELLEFF was opposite as in math achievement. The student who has either own 

room or other goods had positive SELFEFF, but for SELFCONCEPT, there was no relationship 

with home study support. An empirical analysis by Filmer and Pritchett (1999) concerning 

home study support also found that there were various trends between student wealth disparities 

and academic achievement across countries. The relationship between household resources 

was therefore inconsistent in this study as well. 

In term of the number of books at home, there is an inconsistent relationship between 

the outcomes. For example, having fewer books in comparison to no books had a negative 

association with MATH and KNOW. On the other hand, there was no relationship with 

APPLY, but having between 26-100 books had a positive correlation with REASON. However, 

the trend was mostly positive with this cognitive domain, indicating that the more book they 

have, the higher REASON score they have. This result is also similar to SELFCONCEPT and 

SELFEFF, which found that the number of books has a positive relationship with the student’s 

self-belief (see Table 5-2 for score detail).  
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Moving to another socio-cultural background variable. The study uses language (how 

often students use the language of the TIMSS test (Indonesian language) in their daily life) as 

a proxy to measure ethnic differences. The result found that student who never uses the 

language had a significant negative relationship with REASON, but not on other achievements. 

The trend was also similar to self-beliefs outcomes which the study found that also have a 

negative relationship with language use.  The previous research on ethnicity and learning 

outcomes also inconclusive (Strand, 2016; Worrell, 2007).  

The study showed that SELFCONCEPT has a substantial positive relationship with 

MATH and its entire cognitive domain in terms of the psychological context variables of the 

student. Math achievement, on the other hand, also had a strong positive correlation with 

student self-belief. This result is in line with most of the research in the field (Marsh, 1990a; 

Marsh & Martin, 2011; O'Mara et al., 2006; Pajares & Urdan, 2002; Parker et al., 2014). This 

study therefore confirms the reciprocal relation between achievement and self-beliefs (Huang, 

2011; Marsh & O'Mara, 2008; Seaton et al., 2014). 

The percentage of total variance explained by student background variables were 

relatively low, only 5% to 6% of the total variance in MATH, KNOW, and APPLY (see Table 

5-2). For REASON and SELFCONCEPT, the total variance explained was 4% and only 1% 

for SELFEFF. This result suggests that considering student’s characteristics variables in the 

model was statistically significant but nevertheless hardly adequate to predict students’ 

learning outcomes, because the percentage was low. 

7.2.1.3 Key finding 3: The range and extent of school and classroom performance 

among Indonesian Year 8 students in math and self-beliefs after controlling 

for teacher’s characteristics. 

The relationship between math achievement and all teacher’s characteristics was 

statistically significant, except for gender. In term of the self-belief outcome, however, none of 
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the teacher variables had a statistically significant relationship with student’s self-beliefs. In 

previous studies, the relationship between teacher’s gender and student achievement were 

inconsistent. For example, teacher gender found as a non-significant teacher variable in 

Antecol et al. (2015) study who examined the effect of teacher gender on primary student’s 

achievement in the US using a randomised experiment. In developing country context, like 

Pakistan, teacher gender had a strong relationship with the student’s performance (Warwick & 

Jatoi, 1994). 

Teacher age had a significant negative relationship with MATH, KNOW, APPLY, and 

REASON. The older the age, the lower student’s achievement. This result is also similar to the 

teaching experiences variable. The teacher who had lesser experience tend to have lower 

student achievement. This result is consistent with most of the research in the area which also 

found that teacher experience and qualification had a significant positive effect (Croninger et 

al., 2007; Darling-Hammond, 2000a, 2000b). This situation also applies to the teacher’s 

educational background. The student who was taught by a teacher who had no formal education 

beyond upper-secondary tend to have lower math score and its cognitive domains. The trend 

was the higher of teacher education and the more specialist in math, the higher student 

achievement. 

7.2.1.4 Key finding 4: The range and extent of school and classroom performance 

among Indonesian Year 8 students in math and self-beliefs after controlling 

for school characteristics. 

After controlling school characteristic which include school’s social and economic 

background (aggregated from student’s SES), school location, school size, and type of school 

(general private school, general public school, private madrasah, and public madrasah), this 

study found that as expected school with higher average SES tend to have significantly higher 

achievement in MATH, KNOW, APPLY, and REASON. This result also reinforced previous 
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studies that have stressed the importance of school’s SES on academic achievement (De Fraine 

et al., 2002; Opdenakker & Van Damme, 2005; Opdenakker et al., 2002; Sammons et al., 1994; 

Timmermans & Thomas, 2014) 

Regarding school location, students who attend schools in the small town achieved 

significantly lower than their counterparts in remote rural, medium city, and suburban, and 

urban. This result also in line with previous research such as Young (1998) and Burger (2011), 

who also found the achievement differences between urban and rural students. However, the 

difference is quite unusual, because the student in remote rural had higher achievement 

compared to a student in small town. This finding is also somewhat comparable with research 

conducted by Tayyaba (2012) in Pakistan, which found that rural and urban students were 

equally successful in academic achievement across some provinces. In Malaysia (Indonesian 

neighbour country), Othman and Muijs (2013), found that there was no gap in school 

performance between rural and urban school. 

 Moving on to school types, also as expected, the student who attended private schools, 

both madrasah and the general school had significantly lower achievement. This finding also 

in line with previous research conducted by Hendajany (2016). She utilised the Indonesian 

Family Life Survey (IFLS) data, which found that public school student had a higher 

achievement level compared to student who attends private schools. Comparing madrasah and 

general school, this study also supports that there is no achievement no differences between 

private madrasah and private general school as study conducted by Newhouse and Beegle 

(2006) in Indonesia which also used IFLS data. 

Unlike the cognitive achievement outcomes, SELFEFF had a significant negative 

relationship with the school’s average SES but had no relationship with SELFCONCEPT. For 

school location, a student in suburban had a significant positive relationship with their self-

beliefs. Concerning school types, self-beliefs had no significant relationship SELFCONCEPT 
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and SELFEFF. There is very limited previous research that looked at self-beliefs relationship 

with the school context. 

The variability of math score and its cognitive domain between school has considerably 

dropped up to 16% compared to Model 0 in MATH, KNOW, and APPLY. For REASON, the 

variability between school also dropped from 26% to 15%. In term of classroom variability, 

the trend remained similar to Model 0 with slightly increased up to 2%. Consistent with 

previous research which mostly found that when the school context is taken into account, the 

apparent school effect is reduced (Muijs & Reynolds, 2003). However, unlike achievement 

outcomes, SELFCONCEPT and SELFEFF the variability between school and classroom was 

almost identical with the variance component model, with 2% in SELFEFF. 

By taking into account the school context, the goodness of fit of the model was 

significantly improved, explaining 16% to 17% of the total of variance in MATH, KNOW, and 

APPLY. For REASON, the total variance explained was slightly lower (12%) compared to 

other cognitive domains. However, for SELFCONCEPT and SELFEFF, the change was 

minimal. This goodness of fit is considerably better to predict students’ learning outcomes. It 

suggests that school variables are better than student and teacher background variables in 

explaining student achievement.   

7.2.1.5 Key Finding 5: The range and extent of school and classroom performance 

among Indonesian Year 8 students in math and self-beliefs after including 

school climate factors and controlling for student, teacher, and school 

characteristics. 

Taking into account all significant school and classroom climate factors and controlling 

for all significant student, teacher, and school characteristics, the total variance attributable to 

differences between school in MATH, KNOW and APPLY drop significantly to 18% – 19%. 
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For REASON the variance between school drop to 14%. However, for SELFCONCEPT and 

SELFEFF, the variance between school was not significantly different. 

The contribution of school and classroom climate to student learning is now better (after 

including school climate) compared to only including all student, teacher, and school 

background variables. The overall goodness of fit of the model (percentage of total variance 

explained) is improved, explaining approximately 25% - 26% of the total variance in MATH, 

KNOW, and APPLY; and 19% in REASON. For SELFCONCEPT and SELFEFF, the total 

variance explained considerably improved, explaining 13% and 22% respectively. That total 

variance explained, even not high but can indicate the influence of school and classroom 

climate on student achievement and self-belief. 25% total variance explained was acceptable 

since this model did not include students’ prior achievement as one of the most significant 

predictors (Muijs & Reynolds, 2003; Muñoz-Chereau, 2013; Salim, 2011; Timmermans & 

Thomas, 2014). For comparison, Muñoz-Chereau (2013) that aimed to search fairer model of 

school effectiveness in Chile, found that by adding prior attainment, the goodness of fit 

improved dramatically compare to model that only includes student background variables, 

explaining 63% compared to 16% respectively. 

Regarding school and classroom variance explained, this model explains 57% to 60% 

school variance in math and its cognitive domains, 70% in SELFEFF, and 46% in 

SELFCONCEPT. Interestingly, SELFCONCEPT has the highest classroom variance explained, 

approximately 65% (after controlling student, teacher, and student background variables). This 

high classroom variance explained (65%), which indicate the teacher’s role in the classroom, 

can be explained by using the social learning theory of Bandura (Bandura, 1997; Bandura & 

Walters, 1963). In this situation, the teacher acts as a reference or model, and the student then 

makes the teacher a role model. Research by Cheng (2016) also supports this possibility. Cheng 

(2016) found that students’ non-cognitive outcomes are developed by modelling their teacher.  
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For student’s characteristics, gender has no significant relationship with student 

academic achievement but have a significant relationship with SELFCONCEPT and SELFEFF, 

where the boys have higher score in self-belief compared to the girls. This result is consistent 

with previous research such as Hergovich et al. (2004) found that girls’ self-concept in math 

was lower compared to the boys. They added, girls’ self-concept much depends on teachers’ 

and parents ’judgements, whereas boys were not. 

Next, for teacher characteristics, teacher’s age found to have a significant relationship 

with student achievement. However, the relation was not linear, because student tends to have 

lower achievement with younger (less than 40 years old) and with older teachers (more than 

60 years old). This result indicated that teachers within average age (40 -59) have experiences 

needed in managing their classroom. Teachers under ’30s considerably have not enough 

experiences, and they are relatively young, so they may not understand their student’ behaviour 

better. Contrary, teachers within 40 to 59 have more experiences.  

For self-beliefs outcomes, teachers’ age have insignificant factors, but teachers’ major 

was a matter. The student with non-mathematics teachers tends to have higher 

SELFCONCEPT and SELFEFF.   

Regarding school level characteristics or school context, average SES has a significant 

relationship with student achievement but not on student self-beliefs. This result is consistent 

with other research which mostly found that school with a low-SES group of students are often 

under-resourced and can affect student attainment (Aikens & Barbarin, 2008; Timmermans & 

Thomas, 2014). Also, other research found that the socioeconomic composition of student had 

a significant effect on student achievement (Muijs et al., 2010). 

The other school-level factors, like school location and school types, now have no 

significant relationship with all the outcomes. This result is unexpected and exciting, because 

by taking into account school and classroom climate factors, the effect of school types mainly 
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being private madrasah become insignificant. This finding indicates that school and classroom 

climate factors are essential in reducing the negative impact of being private madrasah. 

Previously, most of the research found that madrasah have significantly lower achievement 

compared to other school types. (Ali et al., 2011; ADB, 2014; Ghozali, et al., 2013). Of the 

school and classroom climate factors that had a significant relationship with math achievement 

were student safety (not being bullied), school discipline and student engagement in a math 

lesson.  

However, the relationship between student safety and math achievement was negative.  

This finding is different from previous research in the field that mostly found that a safe and 

orderly environment had a significant positive effect (e.g., Sammons et al., 1997). But this 

research also found that school discipline as the measure of the orderliness of the school had a 

significant correlation with student achievement.  Therefore, this research was not entirely 

different from previous research. The correlation between school discipline and math 

achievement was more prominent compared to the correlation coefficient between student 

safety (not being bullied) with student math achievement. 

Student engagement in math lesson was the highest coefficient correlation compared to 

other significant factors of school climate. It indicates that this factor was prominent in 

explaining variance in math achievement.  

7.2.2 Implications of key findings RQ1 

This study provides an initial descriptive approach to explore the potential influence of 

school climate on student learning outcomes in the Indonesian context.  There are some 

evidence suggesting that there is room for improvement in creating a positive school climate. 

By taking into account school and classroom climate factors, the effect of school types 

particularly being private general school/madrasah become not significant. This finding 

indicates that once school and classroom climate factors are taken into account, the apparent 
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difference in student learning outcomes associated with attending private madrasah or private 

schools becomes non-significant in the Indonesian context. In other words, school climate 

rather than school type, perhaps a more pertinent key factor in promoting student learning 

outcomes. As mentioned in Chapter 1, this is important because the school climate is seen as a 

malleable aspect of education that school or local government can manipulate (Voight et al., 

2013; Wang & Degol, 2016). So, it can be intervened immediately without waiting for a long 

time to change the curriculum or policy. Thus, this finding informs policymakers, teachers, and 

other stakeholders to have more focus on building a positive school and classroom climate to 

improve students’ achievement irrespective of school types. 

7.2.3 Discussion of key findings of RQ2: How do school stakeholders (headteachers, 

teachers, and students) from 4 different schools experience their respective school 

climate (headteacher, teacher, and student)? 

7.2.3.1 Key finding 6: Similarities across all school 

Applying DMEEs educational effectiveness evaluation dimensions (frequency, focus, 

stages, quality, and differentiation) in assessing school climate, was useful to describe the 

similarities and differences in the four selected case schools. Richer differences between school 

climate of a high and low performing school can be found as well as between different types 

of school in Indonesia context (general school and madrasah). This research, therefore, 

suggests that measuring/evaluating school climate without using effectiveness evaluation 

dimensions cannot differentiate clearly how school climate influences student learning 

outcomes. The similarities of school and classroom climate factors across all schools including 

three factors as proposed by Thapa et al. (2013). The three factors of school climate are: (1) 

safety (frequency, focus, stage, differentiation), (2) relationship (frequency, stage, 

differentiation), and (3) teaching and learning (frequency).  
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The safety factors of school climate were not different across schools in term of its 

frequency, focus, stage, and differentiation. This finding is quite similar to the finding in 

quantitative phase which also found that school safety factors (i.e., teacher safety – see Model 

6) had no significant relationship with student achievement. Additionally, student emotional 

safety (not being bullied) had significant negative effect on student learning outcomes. The 

finding in this qualitative phase may strengthen that finding (in quantitative phase), because 

students in all schools, whether in low and high performing schools had similar perception 

about their school safety.  

This finding is inconsistent with most of the empirical research which found school 

safety is one of school climate factor that influences student learning outcomes (Cohen et al., 

2009; Thapa et al., 2013; Wang & Degol, 2016; Wang et al., 2014). However, the possible 

explanation is the student and other school member perception on what behaviours or actions 

represent bullying or safety as mentioned before (Lai et al., 2008; Widayanti & Siswati, 2009). 

In term of relationship, indeed, some studies (i.e., Muñoz-Chereau, 2013) found that 

high performing schools typically have better school climate factors, in this case, is positive 

interpersonal relationships among staff. However, in the context of Indonesia, this result is 

relatively different. There were no differences between high and low performing school. This 

finding also consistent with phase 1 of this study (quantitative) result, which also found that 

there was no significant relationship between relationship factor (i.e., teacher-teacher 

relationship, see Model 6) with student learning outcomes, particularly in academic 

achievement of student. The explanation of this phenomenon can be related to Indonesian 

culture. As explained in Chapter 2 about Indonesian culture, it is argued that the Indonesian 

culture (i.e., harmony, collectivist minded) may constrain the working relationships of people 

in educational institutions, including schools (Dardjowidjojo, 2001). According to Hofstede 

(1986), the society with high power distance index tends to make everything harmonise, for 



232 

example students are not expected to challenge their teacher's views. Maintaining a good 

relationship is a must in this culture, even though it may not directly contribute to the results 

of academic performance. 

7.2.3.2 Key Finding 7: Differences between high and low performing schools 

As mention above, DMEE’s educational effectiveness evaluation dimensions can make 

differences in how school and classroom climate are assessed.  Therefore, the differences 

between high and low performing schools were mainly on its evaluation dimension rather than 

its school climate factors. This study found that most of the differences between high and low 

performing schools are on the focus and quality effectiveness evaluation dimension of DMEE.  

In term of quality of safety, this finding is in line with most of empirical research which 

found school safety is one of school climate factor that influences student learning outcomes 

(Cohen et al., 2009; Thapa et al., 2013; Wang & Degol, 2016; Wang et al., 2014). School safety 

is required if academic achievement and self-development are set as the aims of schooling 

(Devine & Cohen, 2007). 

In the teaching learning process, mainly happens in the classroom, the classroom serves 

as a fundamental position in which students and teachers create and manage a climate that 

influences all of the students within the group's academic emotional and social adaptation 

(Farmer et al., 2010; Kutsyuruba et al., 2015). Also, most of students may never reach the 

highest minimum standards and understand full potential until they experience a positive and 

supportive climate (Kutsyuruba et al., 2015; Urban, 1999). Loukas (2007) also argued that a 

safe school is the foundation of the healthy and stable school environment in which students 

succeed academically as well as emotionally and socially. 

For institutional environment, also consistent with previous research on school climate 

which found that environmental surrounding plays a critical role to shape school member’s 

experiences and related to academic learning outcomes (Cohen, 2006, 2009; Loukas, 2007; 



233 

Thapa et al., 2013; Wang & Degol, 2016). The physical environment includes: the suitability 

of the school physical environment, building management and facilities, and the availability 

and distribution of educational resources (Wang & Degol, 2015). 

In term of school improvement process, the finding is also consistent with other 

research such as Fernandez (2011) found the relation between the school improvement plan 

and overall student performance in mathematics and reading is strong and consistent. Creemers 

(1999), who did research on primary school improvement in Indonesia, also argued the 

importance of school improvement. The research focused on teacher professional development, 

providing of textbooks, community involvement and school administration and management. 

7.2.3.3 Key Finding 8: Differences between religious (madrasah) and non-religious 

(general) schools 

Major differences between madrasah and general school mainly based on non-

academic teaching and learning focuses. Madrasah's non-academic emphasis is primarily on 

the training of Islamic rituals. Madrasah, for example, supposed to train the students for Islamic 

funeral services. 

Contrary, in general schools, regarding non-academic focus, the school did not have 

unique focus. Student in general schools only being taught formal non-academic activities as 

printed national curriculum, for example to develop student good character. This result is a 

reflection of Ma’zumi et al. (2012) view. He argued that madrasah is a school that focuses on 

transmitting Islamic values, to create young Muslims' role models. Tan (2014b) added, Islamic 

schools offer a variety of opportunities for students to improve their life skills that helps 

students internalise the principles and values they have studied and put them into practice.  This 

differences also can create different culture between madrasah and general school. This finding 

also confirm that school and madrasah have different aims and focuses, and therefore can be 

use as basic information for students and parents to choose between the school type.   
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7.2.3.4 Key finding 9: New school climate factors that emerged from the data relevant 

to highlight potential factor of school climate to differentiate between the 

more and less performed schools 

There are two new themes emerged from the qualitative data analysis process, namely 

the orientation of education and culture.  

First, the education orientation influences all related stakeholders including teachers, 

headteachers, and policymakers in delivering education system, what is seen as an essential 

aspect of education, how to achieve it and how to do an evaluation of learning outcomes 

(Armstrong, 2006). These findings indicate that the learning results are classically determined 

by how well the student performs during the exam. (Berkhout et al., 2019; Effendi & Suyudi, 

2016; Furaidah et al., 2015; Ragatz et al., 2015). This orientation was also reinforced on the 

next level of education by the school selection system which overlooks the score of the students 

in the national exam. Exam orientation leads the teaching learning process based solely on 

exam success and would have less emphasis on self-development and creativity of the students 

(Armstrong, 2006; Kirkpatrick & Zang, 2011). 

Exam-oriented education, however, also does not only occur in the Indonesian context. 

Many countries such as the UK, the US, China, Tanzania and Kenya also have problems with 

this examination-oriented schooling (Jennings & Bearak, 2014; Mackatiani, 2017; Marshall, 

2017; Salim, 2011). Exam-oriented education affects the teaching strategies and approaches 

used by teachers. Among the worst practices is when teachers only teach the students only to 

pass the test (Furaidah et al., 2015; Kirkpatrick & Zang, 2011). Consequently, it can adversely 

affect both critical and rational thinking in a negative way (Mackatiani, 2017; Revina, 2017). 

Second, culture; culture is one of an essential factor of school climate in Tagiuri’s 

model (Tagiuri, 1968). Tagiuri’s model proposed a taxonomy of school climate, including 

ecology, milieu, social system, and culture. Therefore, culture is not a new factor in school 
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climate research, however, this research finding gives more emphasis that culture should be 

taken into account when evaluating the school climate, particularly in the Indonesia context. 

This research, therefore, following other researcher have argued that culture is part of the 

school climate (see Anderson, 1982; Tagiuri, 1968; Van Houtte, 2005) 

The differences between madrasahs and general schools in this research are 

predominantly about the different culture. Culture is the set of stable social values that form 

beliefs and behaviours over time (Peterson & Deal, 2009). In fact, the differences in culture 

because these two types of schools applied different bases as well as being managed by the 

different ministry.  

The student learns only two hours of Islamic Religious subject per week in general 

schools. In comparison, students need to study about five to six hours a week in madrasahs 

and as well as all subjects as taught in general schools. The madrasah student has additional 

classes, such as Quran and Hadith studies, Fiqh (jurisprudence), Aqidah (theology), Akhlaq 

(virtue), and Islamic History (Indonesia Ministry of Religious Affairs, 2014; Indonesia 

Ministry of Religious Affairs, 2014; Tan, 2014b), aimed primarily at transmitting religious 

principles, knowledge, and culture, so that principles can motivate and encourage the student 

to perform Islamic practices (Kholily, 2017). 

7.2.4 Implications of key findings RQ2 

First, the main implication of key finding in RQ2 is the usefulness of the effectiveness 

dimension in measuring school climate.  By using the DMEE’s effectiveness evaluation 

dimensions, the dynamic of the school climate can be better more systematically evaluated as 

explained in previous sections. Therefore, as implication, this research suggests applying 

effectiveness evaluation dimensions of DMEE (frequency, focus, quality, stage, and 

differentiation) when measure or evaluate school climate factors. This research also suggests 

that two influential evaluation dimensions in measuring school climate; focus and quality. This 
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is in line with Creemers and Kyriakides (2008) suggestion it was not possible to 

measure/evaluate the impact of one explanatory variable if only using frequency dimension. 

However, strongly argue to apply all the effectiveness evaluation dimensions. 

Although this study found that applying the effectiveness evaluation dimensions in 

qualitative method is useful, however, this finding is tentative since most of SER that adopted 

DMEE and its evaluation dimensions were mostly use quantitative method (Creemers & 

Kyriakides, 2010b; Kyriakides & Creemers, 2009; Kyriakides et al., 2013; Panayiotou et al., 

2016). 

Second, in measuring school climate particularly in the Indonesian context and the 

country that have similar characteristics should consider two other school climate factors, 

namely the orientation of education and culture. This two school climate factors and its 

effectiveness evaluation dimensions could be used in the future as an evaluation list to identify 

and to capture the diversity of school climate. However, the use of those two factors is tentative 

and not final for measuring school climate, which is apparently beyond the scope of this study. 

7.3 Overall conclusions: linking RQ1 and RQ2 findings and implications 

7.3.1 Conclusion 1: School climate relationship with student outcome learning were 

explained in the Indonesian context. 

Multilevel analysis followed by the illustrative case study providing evidence and a 

more comprehensive understanding of school climate in the Indonesian context. This can be 

utilised to explain school practices and how school climate can act as a protective factor to 

support better student outcomes, irrespective of school type. This result confirms the view that 

sees the school climate as a malleable aspect of education that school or local government can 

manipulate (Voight et al., 2013), without waiting for a long time to change the policy, the 

intervention can be conducted immediately. 
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However, the implemented design approach needs to be taken into account with 

caution, as the explanations provided in the study are not causal, particularly because the data 

used in the study is cross-sectional. Moreover, it is essential to remind that the qualitative 

findings may not be generalised to other schools. So, what was relevant in the four selected 

schools, may not apply to other schools, even in the same context.  

This study linked two methodological approaches: quantitative, by using international 

large-scale assessment (TIMSS), and qualitative analysis of school and classroom climate. In 

doing so, school and classroom climate relationship and different types of outcomes of learning 

(academic and non-academic) were explained in the Indonesian context.  

7.3.2 Conclusion 2: The use of effectiveness dimension of the dynamic model of 

educational effectiveness in assessing school and classroom climate were useful 

and give a more informative explanation.  

The study provided original empirical evidence concerning the using of effectiveness 

dimension adopted from DMEE (Creemers & Kyriakides, 2008). By using the effectiveness 

dimension, a more informative of how school and classroom climate perceived by the school’s 

member can be obtained. This can be done by evaluating the school climate factors using 

effectiveness evaluation dimension of DMEE. Thus, each of school climate factor has its 

effectiveness evaluation dimensions. However, not all of the effectiveness dimensions can be 

applied to assess school climate factors. The informativeness of the dimension makes a clear 

distinction between more and less performed school, particularly in the Indonesian context. 

Thus, this study provides a robust approach to assessing school and classroom climate.  

7.3.3 Conclusion 3: Potential additional factors for evaluating school climate in the 

Indonesian context  

This study adopted, extended, and combined two established theoretical frameworks, 

not only utilising it into a new context. By doing so, not only giving a new idea to measure 
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school climate but also producing additional factors of school climate that may help to 

understand the school and classroom climate, particularly in the Indonesian context. The 

additional school climate factors (culture and education orientation) could be used in the future 

as an assessment list.  

The culture factor is not a new factor in school climate research, as mentioned in 

Chapter 6. However, this study has found that the use of culture factor is emphasised 

particularly in the Indonesian context which has dual curriculum systems to deliver its 

education system. These two systems have been identified as having different educational 

goals. Madrasah mainly aims to provide education to young Indonesian Muslim, so they can 

be better in the implementation of religious practices which based on Islamic values. 

Meanwhile, the general schools have different value which is based on Indonesian culture in 

general. Therefore, it is crucial to consider using this factor when assessing school climate 

particularly in the Indonesian context or other countries that have similar background. 

Next, education orientation also needs to be assessed to look deeper on how a school 

runs its daily operations. It has been argued that the excessive emphasis on academic 

performance may lead education to only measure cognitive development of the student. 

Whereas the aim of education also to develop student social-emotional development. The factor 

of school climate (that has been adopted in this research) related to education orientation is 

teaching-learning term, which implicitly measures academic climate. By using education 

orientation factor, the researcher or educators can explicitly and directly measure their 

education orientation that has been run in a school (whether more focus on academic or 

development of student as a whole person).  
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7.4 Strengths and limitations of the study 

7.4.1 Strengths of the study 

7.4.1.1 Comprehensive data analysis 

Using TIMSS datasets combined with qualitative analysis to study the relationship 

between Indonesian student performance and schools and classroom climate allowed getting a 

better understanding to explain school and classroom climate in the Indonesian context. This 

original approach, to the researcher knowledge, never been done in the previous study (i.e., 

Anderson, 1982; Wahyudi & Darrel, 2006; Carrasco Ogaz, 2016) particularly in the Indonesian 

context. This study strongly supports the value of mixed method approach where studies using 

quantitative techniques are strengthened if followed by a qualitative study to explore the 

processes that potentially cause observed effects (Thomas & Mortimore, 1996; Thrupp, 2001; 

Teddlie & Sammons, 2010).  

7.4.1.2 Considering all types of schools present in Indonesia. 

This research addressed the topic of school effectiveness in different types of schools 

in Indonesia (public general, public madrasah, private general, and private madrasah). This is 

significant because most of the studies carried out previously have not covered the full range 

of schools. By including all school types, this study not only echoing the two bodies of 

educational responsibility but also helps to explain the almost true educational reality in the 

Indonesian context. This characteristic of the sample analysed gave better explanation to the 

analysis.  

7.4.1.3 Including a different range of educational outcomes: academic and self-belief  

Most of the previous SER studies conducted have focused on academic achievement 

only. In the recent development of SER, many researchers have argued that giving attention to 

academic achievement exclusively will provide less evidence of school setting or the student 

non-academic outcomes (Creemers & Kyriakides, 2010; Knuver & Brandsma, 1993; 
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Mortimore, 1988; Thomas et al., 2000). As Guskey (2012) argued that student achievement is 

a multidimensional construct that can address different domains of learning, this research 

measured the broad range of educational outcomes. 

7.4.1.4 Combining two different theoretical frameworks 

This research combined two different conceptual frameworks. School climate and SER. 

Educational effectiveness model of Creemers and Kyriakides (2008) has a limited explanation 

of school climate. However, they provide more chance in how school climate is assessed by 

taking into account the five evaluation dimensions of educational effectiveness (frequency, 

focus, stage, quality, and differentiation). By using the effectiveness evaluation dimensions, it 

is possible to measure school climate better and more systematically. So, it may get a better 

understanding of the whole school climate. 

On the other hand, Thapa et al. (2013) provide a better explanation of school climate 

factors. By combining these concepts, it will measure the effectiveness of school climate, not 

just the school climate. So, the whole picture of school climate might be captured, and this 

approach may give more information to the policymakers, headteachers, teachers, as well as 

students how to develop and evaluate school climate and may lead to improve it. 

7.4.2 Limitations of the study 

It is essential to consider some limitations when interpreting the research findings. 

There are some limitations of this study in design and methodology that indicate directions for 

future research. 

7.4.2.1 Cross-sectional and correlational design 

 Large-scale surveys provide a wealth of useful data, but most of the analyses in this 

project were cross-sectional rather than longitudinal. Within the framework of a cross-sectional 

design, it is possible to demonstrate the strength and consistency of correlational relationships 

across samples, to control for other potentially confounding variables, and to show the 
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similarity of findings across measures and informants. However, a cross-sectional design 

cannot explore longitudinal pattern such as student relative “value-added” progress over time 

to establish causal effects (Goldstein & Thomas, 2008; Payne & Payne, 2004). 

7.4.2.2 Retrospective nature of the data  

This study used quantitative data from TIMSS 2011, the retrospective nature of the data 

needs to be highlighted as a limitation of this study. The condition may be changed when the 

qualitative phase took place in 2015. So, the key point is to understand the findings of this 

research as referring to one point in time, not as an overall account of schools' performance. 

7.4.2.3 Using a self-report questionnaire 

TIMSS data used in this study is heavily based on questionnaires.  Questionnaires are 

retrospective and dependent on the memory of participants. In addition to memory difficulties, 

informants may have incomplete or inaccurate knowledge, and their reports may be skewed by 

personal biases, social desirability, or other motives (Allen, 2017). In the TIMSS context, the 

biases also come from a different understanding of the questions since TIMSS use the same 

framework to different country, and therefore may lead to cultural bias (Baird et al., 2011). For 

example, about this cultural bias, Pollitt and Ahmed (2001) showed significant differences 

between countries’ achievement in PISA that appear linked to culture and language bias. 

7.4.2.4 Measurement error  

The measurement of school climate in this study utilised the availability of items in 

TIMSS data. Therefore, the measure of school and classroom climate may not measure all the 

school climate factor correctly. Goldstein (2004) critiqued the way IEA and OECD in creating 

psychometric scales of the measurement as theoretically lack procedure. This study also 

confirms that there was some problem with items collected in TIMSS where some items were 

removed because it was a misfit with the standard of item goodness of fit (Linacre, 2011a) in 

term of multidimensionality and reliability. 
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In term of math achievement itself, as mentioned in Chapter 3, TIMSS measure in 

achievement may not reflect Indonesian student achievement related to Indonesia curriculum 

design, since TIMSS delivers similar test across countries. 

7.4.2.5 Time restrictions on qualitative data collection  

The qualitative data collection challenged time constraints due to the difficulties of 

collecting data across different regions and in a country different from the one where the 

researcher was residing, as well as due to limitations derived from the scope of a PhD research. 

The data collection was within two months. Additionally, the location of data collection was 

spread over cities, provinces as well as islands in Indonesia. It would have been better to have 

an individual interview with teachers and students rather than just a focus group to obtain more 

detailed qualitative responses. 

7.4.2.6 Researcher as an outsider  

Despite how detailed the descriptions presented in the case study phase attempted to 

be, they portrayed things mainly from an outsider perspective, as the researcher was not a 

member of the participating schools. Therefore, the participant may not be fully open to the 

questions asked by the researcher, because people’s willingness to share information, what 

people say to others, is undoubtedly influenced by what they think of the researcher (Drever, 

2003). When doing this research, the researcher also had to face a challenging situation as an 

outsider. For example, the researcher was refused to take an interview in one school because 

the researcher had not known anyone in the school. 

7.5 Further research 

7.5.1 Using longitudinal data or trend data analysis. 

Unfortunately, the data analysed in this research was from only cross-sectional data 

based on TIMSS. It means that its results will require further confirmation by using a 

longitudinal dataset. So, further research can fully apply the dynamic model in researching 
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school climate as well as to examine the school climate change over a different period.  Or at 

least, the next study should examine the trend on school climate perception on TIMSS to get 

more understanding of similarity over time by using multiple data sets provide by TIMSS. 

Alternatively, to test the consistency of school climate effect in one country, a new study that 

compares TIMSS and PISA on measuring school climate would be helpful. For example, 

research by Rutkowski and Rutkowski (2009) which tested the trends in TIMSS responses over 

time by using three TIMSS data set, including 1995, 1999, and 2003 data together. Another 

example is a student by Lenkeit and Caro (2014) which analysed data from 4 cycles of the 

PISA to measure and compare educational quality between countries. 

7.5.2 Using an improved measurement of school and classroom climate factors 

This research, particularly in quantitative phase, cannot be fully examined all the school 

climate factors as in the Thapa et al. (2013) framework. Most of the measurements acted as a 

proxy to measure school climate and depended heavily on the availability of the data in TIMSS. 

Therefore, there is a need to develop their own school climate measure, so the usefulness of 

the effectiveness dimension can be thoroughly tested in measuring school and classroom 

climate. Better measurement will lead to a better result, if the measurements are improper, then 

the findings will be doubtful (Goldstein, 1997). However, this research re-examined the 

reliability and validity of the scale measurement of school climate used using Rasch Model as 

mentioned in Chapter 4. 

7.5.3 Using different academic achievement 

To test the consistency of school climate effect, further research should consider 

including more diverse student outcome subjects such as literacy and science as well as 

mathematics. Some studies found differential effectiveness in a different school subject which 

might be linked to school climate. For example, Charalambous, et al. (2019) study on 

differential teacher effectiveness, found that teacher has a different effect on different subjects. 
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Charalambous and colleagues compared mathematics and physical education. Previously Ma 

(2001) found that student and school characteristics were differentially effective in various 

subject areas. The study examined differential effectiveness in mathematics, science, writing, 

and reading. 

7.5.4 Looking more in-depth at the different aspect of differences between schools 

This study focuses only on one aspect of school process in school effectiveness 

research. Therefore, the explanation of school process in different school type may be limited. 

In this research, total variance explained only 25-26 per cent for maths achievement and 13-22 

per cent for self-beliefs. Thus, more than 70% variance explained may be due to other aspects 

of the school, classroom of student variables. To look more in-depth other aspects of school 

climate or other school process elements, the next study should use individual interview with 

teacher and student. This study found that the use of focus group interview is limited to enquire 

more in-depth opinions and perception of the school climate from the students and teachers. 

This is the limitation of using focus group interview, for example, some individuals dominated 

the groups, normative expressions and opinions, and the participant might not openly speak up 

about disagreements (Smithson, 2000).  

7.6  Recommendations  

The study findings suggest the following guidelines for the assessment and improvement of 

school climate in lower secondary schools in Indonesia. 

1. This study found that school climate can act as a protective factor to mitigate the 

negative influence of school characteristic backgrounds (i.e., location, school type); 

therefore, the education authority can create positive school climate without waiting 

for curriculum or regulation change. It can immediately implement with the help 

and collaboration among all school stakeholders. 
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2. The study findings have indicated that student achievement and self-development 

in Indonesia lower secondary schools are related to what is happening inside the 

classroom and school in general. The study, therefore, recommends the 

improvement of pedagogical practice (improving the quality of classroom teaching 

and learning process) to create a positive classroom climate. The improvement can 

be delivered by schools and teachers. 

3. The study found that the reasoning aspect of math achievement considerably lower 

compared to other cognitive domains (i.e., knowing and applying). Therefore, the 

education authority should improve teacher instructional strategy to enhance 

reasoning abilities by using various methods of teaching that can help the student 

to trigger this higher order thinking skills. 

4. Since the study found that exam-oriented and teacher-centred learning are still 

practising, the education authority should seriously take action to evaluate this 

practice as well as to minimise school evaluation based on their performance in the 

national exam or other forms of the exam that excessively focus on the ability of 

student to pass exam. 

5. The study found that in general, schools have less influence on promoting student 

self-development, which is against the Indonesian Regulation on the National 

Education System that aims to promote not only academic performance but also 

have to develop student personal development (Indonesia, 2003). Therefore, in the 

future education authority as well as teachers and schools should give more 

attention to student self-development, for example by also evaluate student personal 

development, asking the teacher to provide brief report on their student social-

emotional skills (communication, self-beliefs, teamwork, etc). 
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6. The approach taken by the Indonesian government in improving the quality of 

education has been centralistic. This approach may not be effective considering that 

every school has its own school climate. An alternative approach is by 

implementing a decentralised education policy. A decentralisation policy provides 

schools with the ability to operate independently as per the needs of the community 

where the school is located. It allows for bottom-up interventions, in which school 

stakeholders (e.g., teachers, students, parents) work hand in hand to set their school 

goals, identify potential problems that could hinder the school from achieving its 

goals, and establish solutions to overcome the problems. Related to this, as an 

Indonesian academic, the author is obliged to conduct community services relevant 

to his expertise. For example, by giving free talks and lectures to teachers, students 

as well as the community around Medan, Indonesia, where the researcher resides. 

One way for the author to disseminate the present work is by presenting it on such 

community services sessions. The researcher will also write an article that 

summaries the findings of the current research in a national newspaper. This is 

important to reach a broader audience at the national level. Ultimately, the current 

research needs to be published in a reputable scientific journal. This approach will 

give stronger credence to the current project that appeals to academics and 

policymakers 

7.7 Concluding statement  

Finally, this study seeks to examine school climate, as one of key elements of school 

effectiveness research, and its relationship with both students’ academic and affective 

outcomes in the Indonesian context. Although the findings are tentative and exploratory, this 

research is original in analysing and reporting on one specific aspect of the school process - 

school climate - to understand better the relationship between school climate and broader 
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student learning outcomes in Indonesia and other similar contexts and thereby contributing to 

the international school effectiveness knowledge base. 

The study provided plausible explanations that have the potential to inform and enhance 

educational policy and practice. However, in terms of the findings of this study, it is important 

to acknowledge of Indonesian policymakers, practitioners and other educational authorities 

that the findings do not offer a plan or a recipe for improved school climate and should not be 

mechanically used without reference to the particular school setting. The findings are also 

retrospective, which refers to a group of students who have previously left the schooling 

system, and so the conditions for each school may not actually be a useful indicator of their 

future performance but would be useful for reflecting on past practice. 

This study indeed reflects my professional experience as an academic in a university in 

Indonesia. This study has supported me to improve my experiences and expertise to explore 

different theoretical framework so that the effectiveness of school process can be evaluated in 

a better way. I have thus learned a new understanding that different research methods and 

paradigms can be integrated to produce a workable solution in a particular context, which 

strengthens my professional practice in using empirical data from multiple approaches. 
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Appendix 6: TIMSS variables used in the study 

School climate 

STUDENT LEVEL     

Factors Item's 
number Item description 

Thapa et al. 
(2013) TIMSS 

    

Safety BSBGSBS BSBG13A 1) I was made fun of or called names  
Students Bullied 
at School 

BSBG13B 2) I was left out of games or activities by other students  

BSBG13C 3) Someone spread lies about me  

BSBG13D 4) Something was stolen from me  

BSBG13E 5) I was hit or hurt by other student(s) (e.g., shoving, 
hitting, kicking)  

BSBG13F 6) I was made to do things I didn’t want to do by other 
students  

Teaching and 
Learning 

BSBGEML BSBG15A 1) I know what my teacher expects me to do 
Students 
Engaged in 
Mathematics 
Lessons 

BSBG15B 2) I think of things not related to the lesson 
  BSBG15C 3) My teacher is easy to understand 
  BSBG15D 4) I am interested in what my teacher says 
  BSBG15E 5) My teacher gives me interesting things to do 
Institutional 
environment 

NA BSBG12A 1) I like being in school 

    BSBG12C 3) I feel like I belong at this school 
        

TEACHER LEVEL    
Safety BTBGSOS BTBG07A 1) This school is located in a safe neighbourhood 

Safe and Orderly 
School BTBG07B 2) I feel safe at this school 

BTBG07C 
3) This school’s security policies and practices are 
sufficient 

BTBG07D 4) The students behave in an orderly manner 

BTBG07E 5) The students are respectful of the teachers 
Teaching 
learning 

BTBGEAS 
BTBG06B 

1) Teachers’ understanding of the school’s curricular goals 

Emphasis on 
Academic 
Success (teacher 
report) 

BTBG06C 
2) Teachers’ degree of success in implementing the 
school’s curriculum 

BTBG06D 3) Teachers’ expectations for student achievement 

BTBG06E 4) Parental support for student achievement 

BTBG06H 5) Students’ desire to do well in school 
BTBGIES 

BTBG14A 
1) Summarise what students should have learned from the 
lesson* 

Instruction to 
Engage Students 
in Learning 

BTBG14C 2) Use questioning to elicit reasons and explanations 

BTBG14D 3) Encourage all students to improve their performance 

BTBG14E 4) Praise students for good effort 
BTBGCTM BTBM18A 1) Answer students’ questions about mathematics 

BTBM18B 2) Show students a variety of problem-solving strategies 

BTBM18C 3) Provide challenging tasks for capable students 
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Confidence in 
Teaching 
Mathematics 

BTBM18D 4) Adapt my teaching to engage students’ interest 

BTBM18E 
5) Help students appreciate the value of learning 
mathematics 

Relationship BTBGCIT BTBG10A 1) Discuss how to teach a particular topic 
Collaborate to 
Improve 
Teaching 

BTBG10B 
2) Collaborate in planning and preparing instructional 
materials 

BTBG10C 
3) Share what I have learned about my teaching 
experiences 

BTBG10D 4) Visit another classroom to learn more about teaching 

BTBG10E 5) Work together to try out new ideas 
Institutional 
environment 

BTBGTWC BTBG08A 1) The school building needs significant repair 
Teacher 
Working 
Conditions 

BTBG08B 2) Classrooms are overcrowded 

BTBG08C 3) Teachers have too many teaching hours 

BTBG08D 
4) Teachers do not have adequate workspace (e.g., for 
preparation, collaboration, or meeting with students 

BTBG08E 
5) Teachers do not have adequate instructional materials 
and supplies 

  BTBGTCS BTBG11A 1) I am content with my profession as a teacher 

  Teacher Career 
Satisfaction BTBG11B 2) I am satisfied with being a teacher at this school 

  BTBG11C* 
3) I had more enthusiasm when I began teaching than I 
have now* 

  BTBG11D 4) I do important work as a teacher 

  BTBG11E 5) I plan to continue as a teacher for as long as I can 

  BTBG11F* 6) I am frustrated as a teacher* 

  
 

 
SCHOOL LEVEL  

 

Teaching 
learning 

BCBGEAS BCBG11B 1) Teachers’ understanding of the school’s curricular goals 

  School Emphasis 
on Academic 
Success–
Principal 
Reports 

BCBG11C 2) Teachers’ degree of success in implementing the 
school’s curriculum 

  BCBG11D 3) Teachers’ expectations for student achievement 

  BCBG11E 4) Parental support for student achievement 
  BCBG11H 5) Students’ desire to do well in school 
Institutional 
environment 

BCBGMRS   A. General School Resources 
Instruction 
Affected by 
Mathematics 
Resource 
Shortages 
(principal report) 

BCBG09AA 1) Instructional materials (e.g., textbooks) 

BCBG09AB 2) Supplies (e.g., papers, pencils 

BCBG09AC 3) School buildings and grounds 

BCBG09AD 4) Heating/cooling and lighting systems 

BCBG09AE 5) Instructional space (e.g., classrooms) 

BCBG09AF 6) Technologically competent staff 
 B. Resources for Mathematics Instruction 

BCBG09BA 1) Teachers with a specialisation in mathematics 

BCBG09BB 2) Computers for mathematics instruction 

BCBG09BC 3) Computer software for mathematics instruction 

BCBG09BD 4) Library materials relevant to mathematics instruction 

BCBG09BE 5) Audio-visual resources for mathematics instruction 

BCBG09BF 6) Calculators for mathematics instruction 
Safety BCBGDAS BCBG12AA 1) Arriving late at school 
  BCBG12AB 2) Absenteeism (i.e., unjustified absences)  
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School 
Discipline and 
Safety 

BCBG12AC 3) Classroom disturbance 
  BCBG12AD 4) Cheating 
  BCBG12AE 5) Profanity  
  BCBG12AF 6) Vandalism 
  BCBG12AG 7) Theft 
  BCBG12AH 8) Intimidation or verbal abuse among students (including 

texting, emailing, etc.)  
  BCBG12AI 9) Physical injury to other students 
  BCBG12AJ 10)  Intimidation or verbal abuse of teachers or staff 

(including texting, emailing, etc.) 
  BCBG12AK 11) Physical injury to teachers or staff 
Leadership NA BCBG17A 1) Promoting the school’s educational vision or goals    

BCBG17B 2) Developing the school’s curricular and educational 
goals    

BCBG17C 3) Monitoring teachers’ implementation of the school’s 
educational goals in their teaching    

BCBG17D 4) Monitoring students’ learning progress to ensure that 
the school’s educational goals are reached    

BCBG17E 5) Keeping an orderly atmosphere in the school    
BCBG17F 6) Ensuring that there are clear rules for student behaviour    
BCBG17G 7) Addressing disruptive student behaviour    
BCBG17H 8) Creating a climate of trust among teachers    
BCBG17I 9) Initiating a discussion to help teachers who have 

problems in the classroom    
BCBG17J 10) Advising teachers who have questions or problems 

with their teaching  
    BCBG17K 11)  Visiting other schools or attending educational 

conferences for new ideas  
    BCBG17L 12)  Initiating educational projects or improvements  
    BCBG17M 13) Participating in professional development activities 

specifically for school principals  
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Self-beliefs 

 
Self-Beliefs Item's number Item description 

Self-concept (like 
learning maths) 

BSBM14A a)      I enjoy learning mathematics 

BSBM14B b)      I wish I did not have to study mathematics 

BSBM14C c)      Mathematics is boring 

BSBM14D d)      I learn many interesting things in mathematics 

BSBM14E e)      I like mathematics 

BSBM14F f)       It is important to do well in mathematics 

Self-efficacy 
(confident in  
maths) 

BSBM16A a)      I usually do well in mathematics 

BSBM16B b)      Mathematics is more difficult for me than for many of my 
classmates 

BSBM16C c)      Mathematics is not one of my strengths 

BSBM16D d)      I learn things quickly in mathematics 

BSBM16E e)      Mathematics makes me confused and nervous 

BSBM16F f)       I am good at working out difficult mathematics 

BSBM16G g)      My teacher thinks I can do well in mathematics with 
difficult materials 

BSBM16H h)      My teacher tells me I am good at mathematics 

BSBM16I i)       Mathematics is harder for me than any other subject 

 



333 

Appendix 7: example of school climate scale re-construction (winsteps)  

Item fit  
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Item-person map 
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Unidimentionality 
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Appendix 8: Qualitative data gathering guidance  

 
 

QUALITATIVE DATA COLLECTION INSTRUMENTS 
 

Multiple data sources will be conducted to explore the climate of a school and how this 

climate affect student learning. Sources including interviews with head teachers and focus 

group interviews of teachers and students.   

Interview 

Head teacher will be interviewed in their offices for approximately sixty minutes during a 

formal visitation. An interview protocol will be administered as guidance and can be flexible. 

The focus of the questions is on the experience of head teachers in creating their school 

climate, how to do evaluation of the climate, and how this climate affect their student 

learning. Informal follow-up interviews and visitation will be conducted to deepen the 

researchers understanding on an as-needed basis.  

Before starting the interview, the researcher give an explanation about school climate and 

each aspect that constructed school climate. The purpose of this explanation is to have the 

same understanding of school climate and its aspects, so the interview going to more focus. 

Due to strict selection of the school that will participate in the study, if the head teacher is not 

possible to do interview in any reasons, the interview will be conducted to other significant 

person in the school who responsible to manage the school. 

Interview Guidance 

The interview protocol is based on dimension of dynamic model of educational effectiveness, 

particularly on how to do evaluation of the school learning environment (Creemers & 

Kyriakides, 2008, p. 135). The model give explanation how to asses of each dimension and 

has been adapted to fit with school climate aspect as recently reviewed by Thapa et al. 

(2013).  
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General question 

1. How do you perceive of school climate of the school? Could you explain? 

 Question for each dimension of educational effectiveness 

Educational effectiveness 
dimensions 

School climate 
aspects 

Questions 

Frequency 
It is assessed by discovering 
1) how often school collects 
evaluation data and 2) how 
many sources were used  
 
 

Safety 
Relationship 
Teaching and 
learning 
Institutional 
environment 
Improvement process 

1. Do you have a (school climate aspect) 
policies?  How often do you evaluate this policy?  

General 2. How many sources of evaluation data were 
used for all aspects of these school climate? 

Focus  
It refers to which aspects of 
school climate (safety, 
relationship, teaching and 
learning, institutional 
environment) are assessed. 
 

Safety 
Relationship 
Teaching and 
learning 
Institutional 
environment 
Improvement process 

1. What is the focus/concern of this school in 
creating school climate? Why? (for example, the 
school focused on creating physical aspect of 
school, because they have enough resources to do 
so) 
2. How school gathered information about this 
focus? Is it from a specific evaluation (the toilet 
is not clean enough) or from a general evaluation 
(student do not like the school building)? 

General 3. What is the purpose of collecting such 
evaluation (for formative or for summative 
reason 

Stage  
It is assessed by looking at 
the period in which data are 
gathered.  
 

General 1. When did the school climate evaluation take 
place? Every semester, end of the year, or as a 
continuous process? 
2. How did school review their evaluation 
mechanism? Did school adapt the evaluation 
mechanism in order to collect relevant and proper 
data at each stage? 
 

Quality  
Quality is evaluated by 
looking at the validity and 
reliability of instrument used 
in collecting school climate 
data. 
 

Safety 
Relationship 
Teaching and 
learning 
Institutional 
environment 
Improvement process 

1. What instrument do school use to collect 
school climate data? Why? Is the instrument valid 
and reliable? (Survey, interview, etc.) 
 

General 2. Is the information collected from evaluation is 
used in making decision in order to improve 
school climate? 
 

Differentiation  
This dimension discusses to 
the degree to which the 
school leaders give more 
emphasis on conducting 
evaluation for specific aspect 
of school climate? For 
example, if the lack of school 
resources is a focus of the 
school. The school might 

Safety 
Relationship 
Teaching and 
learning 
Institutional 
environment 
Improvement process 

1. Which aspect of school climate that school 
give more emphasis at the time? Why? 
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choose to gather data more 
often on this aspect than any 
other aspects of school 
climate. 
 
 General 2. How does this emphasis help school to solve 

that problem? 
 

 
Focus group interview (FGI) 

Teachers and students will be arranged in different focus group sessions. The group is about 5 
- 7 participants. It will take their time for about forty-five to sixty minutes. To make this 
discussion on the track, the moderator will lead the discussion based on guiding questions, 
however it is also a room for flexibility. The guidance focusing on how teacher and student 
feel or perceive their school climate and how those perception or feeling affected them in the 
teaching learning process. The guidance is based on school climate aspect as reviewed by 
Thapa et al. (2013). 
The researcher will do every effort to conduct the session well organised, however if the 
sessions can’t be conducted, the researcher will use another way to gather teachers and 
student perception of their school. It can be done by interviewing some teachers and students. 

 

FGI Guidance 

Student 

General question 

1. Can anyone tell me about the school? What is the best part of the school? And also 
what need to improve? (opening question) 

2. Which aspect of school climate is the most important on your academic and personal 
development? (closing question) 

 
Questions based on school climate factor 

School climate 
aspects 

Questions 

Safety 1. Are you feeling safe in the school? Why?  
2. Have you ever been bullied or saw other students was being bullied? How 

did school respond on the issue? 
3. Do you think the school has a clear rule in term of safety? (frequency) 
4. Do you think school evaluate the rules in regularly? How? (frequency) 
5. Do you think that school has specific issues in safety which is the main 

target to create safety school? What? (focus) for example: to minimise 
bullying 

6. What do you think of other purpose in creating safety climate in this 
school? (focus) for example: to build positive relationship, or may be build 
discipline, minimise absenteeism. 

7. Do you think that the rules applied has been used for long period or just 
been applied? Do school consistently apply the rules? (stage)  

8. What do you think about the quality of safety in this school? Do school 
take the safety issue seriously? (quality) 
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9. Do school have more focus on specific group on implementing safety 
rules? For example: school more focus on younger student or minority 
student. (differentiation) 

 
Teaching and 
Learning 1. Do school/teacher give support to student achievement and or personal 

development? How? (frequency) 
2. How do you feel you about your classroom? Do you find your teacher 

easy to understand? Do they make you interest in their lesson? 
(frequency) 

3. How do teachers/head teacher support your learning? Do you have chance 
to get personal support? (frequency) 

4. What is the focus of that support? It is giving more emphasis on to 
improve your achievement. Or to improve your personal development, or 
others? (focus)  

5. Do you think that their support take place a long time ago or just been 
applied? Why? (stage) 

6. Do you find that how the teacher gives their lesson encourage you to do 
more in your school? (quality) 

7. Do teacher support only on specific group? For example, for only low 
achievement student or vice versa (differentiation) 

Interpersonal 
Relationship 1. How do you feel about relationships between students? (frequency) 

2. What is the focus of interpersonal relationship that been built in your 
school? Can you explain? (focus) 

3. What are other purposes in building relationship? (focus) 
4. How long is the relationship exist? (stage) 
5. Does the relationship support your academic and personal development? 

How? (quality) 
6. How do you treat other students from minorities’ background? Is there any 

differentiation? (Ethnic, religion, SES, etc.) (differentiation) 
7. How do you feel about teacher-student relationships? (frequency) 
8. What is the focus of the relationship? For improving academic 

performance. For creating a warmth climate. Others? (focus) 
9. Do you think that kind of relationship have been done for long time or 

only in recent day? (stage)  
10. Does the teacher encourage you to do your best in academic or personal 

development? Are they supportive enough? (quality) 
11. Is the relationship building more emphasis on specifics group of students? 

(differentiation) 
12. Does your parent support your learning? In what why? (frequency)  
13. Do they ask you about school? (frequency) 
14. What did they do to support your learning? (quality) 
15. Do you discuss what you did in the school? (quality) 

 
Institutional 
environment 1. What do you like about your school? Why? 

2. Do you like being in the school? Why?  (frequency) 
3. Do you involve in a co-curricular or after school program? Why? 

(frequency) 
4. What is the focus of the school in creating the school physical 

environment? (focus) 
5. Is there any other purpose? E.g., increase safety, building pride, etc. 

(focus) 
6. How long do you feel that you being like in the school? (stage) 
7. Do you think that you school environment gives an effect to your 

academic and personal development? (quality) 
8. Do you think this school has enough facilities to support your learning? 

(Classrooms, library, laboratories, canteen, etc.? (quality) 
9. How about the school building, is it good enough? (Appearance, 

cleanliness, etc.?) (quality) 
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10. Do you feel that this school only suit for certain group of students? 
(differentiation) 

 
 

7.7.1.1 Teacher  

7.7.1.1.1 General question 

1. Can anyone tell me about the school? What is the best part of the school? And also, 
what need to improve? 

 
Questions based on school climate factor 

School climate aspect Questions 
Safety 1. Are you feeling safe in the school? Why?  

2. Do you think the school has a clear rule? Do school consistently apply the 
rules?  

3. Have you ever been bullied or saw other students was being bullied? How 
did school respond on the issue? 

 
Teaching and 
Learning 1. How do school/head teacher give support to student achievement and or 

personal development? 
2. How do teachers/head teacher support student learning? Do you give 

personal support to student? 
3. What do you do to attract student in your lesson?  
4. Do you have special approach to make student understand of your lesson? 
5. How do you feel you about your classroom? Do you think your student 

involved in your lesson? 
6. How do you expect of your student achievement?  

 
Interpersonal 
Relationship 1. How do you feel about relationships between students? Are they behave 

well, respect each other? 
2. How do you treat student from minorities’ background? (Ethnics, 

religions, SES, etc.) 
3. How do you feel about teacher-student relationships?  
4. How do you develop relationship with your students? 
5. Do you encourage your students to do their best both in academic and 

personal development? Are they supportive enough? 
6. How do you support student to improve their academic and personal 

development? 
7. How do you feel about your professional relationship with other teachers? 

And how about personal relationship with other teachers? 
 

Institutional 
environment 1. What do you like about your school? Why? 

2. Do you like being in the school? Why?   
3. Do you satisfy enough with your career as a teacher? 
4. How do you compare your enthusiasm right now and at first time you 

were appointed as a teacher?  
5. Do you think this school has enough facilities to support teaching-learning 

activities? (Classrooms, library, laboratories, canteen, etc.?) 
6. How about the school building, is it good enough? (Appearance, 

cleanliness, etc.?) 
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Appendix 9: New themes 

Cited Words Code 1 Code 
+effectiveness 
dimension 

Final code 

Actually, that's the reason we want 
to return to the central core of 
madrasah. Since the implementation 
of the National Exam, madrasah has 
almost lost its identity, because all 
the energy is focused on the National 
Exam, especially for the final year of 
study (MORA policymakers). 

The focus on exam Curriculum 
compliance: focus 

Orientation of 
education 

Madrasah must include general 
curriculum lessons, so, the student 
must take 100% general curriculum 
with the addition of religious 
subjects mentioned earlier (fiqh, 
Quran studies, etc.) 2 hours/week. 
Means that our children learn more 
subjects compared to their friends in 
general schools and as a 
consequence. (MORA policy maker) 

Curriculum 
employment 

Curriculum 
compliance: 
frequency 

Orientation of 
education 

To get a better pass rate in the 
National Exam, we did the exam like 
try out at least once before the 
student facing the real national exam 
(Local policymaker). 

Curriculum demand Curriculum 
compliance: 
frequency 

Orientation of 
education 

Yes, that's the dilemma, we want the 
children to understand, but the 
curriculum mandates that the 
material must be finished. So, there 
is a lot of subject matter to be 
delivered, but time is limited. 
Because of the objectives of this 
curriculum, we cannot implement 
the parallel methods that we have 
compiled, so we only give a quick 
formula, questions, in order to pass 
the examination, that’s it. Because of 
curriculum wants us to do that. 
(Teacher, Madrasah B) 

Focus on finishing 
curriculum demand 

Curriculum 
compliance: focus 

Orientation of 
education 

So, the material tested in the 
National Exam for example, so that 
is taught just that, others do not, as a 
result, the child is trapped in a 

Focusing on the 
national exam 

Success in the 
national exam: 
focus 

Orientation of 
education 
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pattern of evaluation system early 
(MOEC policymaker) 
We also have a program for tackling 
the national exam. In almost every 
school, they have special programs 
to face the National Exam, for 
example, by giving additional lesson 
time focusing on how to answer the 
national exam tests. (Local policy 
maker). 

Focusing national 
exam 

Success in the 
national exam: 
focus 

Orientation of 
education 

The national exam becomes a focus 
of the local government in the region 
because if more school failed in 
exam or low pass rate, it would 
affect the leader electability rate in 
the area. For example, most of 
governor or mayor stressed that the 
school must reach the target of 100% 
pass rate (MOEC policymaker). 

Political agenda Exam orientation: 
frequency 

Orientation of 
education 

We have chosen madrasah because 
it gives us more religious lessons, 
strong prayer discipline, Arabic 
lessons, as well as Islamic moral 
lessons (student, Madrasah B) 

Promoting Islamic 
values 

Culture: focus Culture 

In our city (with a large proportion 
of Muslim population), by default, 
the common demand that, when the 
students graduated from elementary 
school, they must be good at reading 
and writing the Qur'an (Local 
policymakers) 

Promoting Islamic 
values 

Culture: 
frequency 

Culture 

So, in the development of school 
culture is much more influenced by 
cultural and religious values (Local 
policymakers) 

Cultural and 
religious value  

Culture: focus Culture 
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