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 Abstract
 Moving beyond TIMSS An explanatory sequential mixed methods case study of mathematics education in the
 Palestinian context
 This study endeavours to make a new contribution to knowledge in the field of mathematical learning in schools in challenging circumstances. By combining quantitative advanced secondary data analysis of International Large-Scale Assessment (ILSA) and a qualitative case study for investigating teaching and learning practices, the study aims to establish a methodological framework and a research design that help to harness TIMSS outcomes for school improvement.
 Availing of TIMSS (2011) data and applying a mixed-methods research design, the research aimed to find out what value-added Palestinian schools provide in teaching mathematics to their students. Furthermore, and moving beyond TIMSS, the research investigated in-depth the teaching-learning practices to improve mathematics education.
 The secondary data analysis of TIMSS, by applying the multilevel modelling (MLM) methods, formed the first phase of the study and informed the design of the second phase. School practices and characteristics were compared between schools in Palestine on the basis of association to students’ performance in mathematics. The first phase findings revealed a weak relationship between students’ mathematics performance and school level context, resources, and practices. Nevertheless, students’ background, socioeconomic status (SES), self-concept and attitudes evidenced significantly stronger effects.
 In the light of the first phase study findings, a second phase was conducted.
 The second phase involved a qualitative case study of one of the schools that had mitigated for background effects and had students with high performance in mathematics. The case study focused on how the staff articulate the processes and practices that have facilitated the high value-added scores in the TIMSS data. The qualitative phase of the study emphasised and explained how efficient and competent staff at school overcame the challenging circumstances and improved learning.
 In addition to the important key findings from the two research phases, the
 current study ultimately suggests future theoretical and methodological frameworks that can be used in research at a national level in Palestine or any education system with similar circumstances.
 Yasin Afana
 Keywords School characteristics; school improvement; TIMSS; ILSA; secondary data analysis; mixed methods; explanatory sequential design; value-added; Multilevel Modelling (MLM)
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 CHAPTER 1
 INTRODUCTION
 1.0 Overview
 In this introductory chapter, I discuss the origin of the issue that the current study
 strives to deal with, from its roots. First providing a background, followed by a
 narrative analysis of the Palestinian challenges in the education system, then to
 the measurement results in education that were leaked nationally and
 internationally. The purpose of the study is defined accordingly, and additionally
 in the second section, I intend to shed light on the rationale that is embraced in
 the research. In the third section of this chapter, the objectives of the study are
 discussed. Through the discussion of the objectives, I present at the end of the
 section the study research questions. The study delimitation and limitations are
 presented in the fourth section of the introduction, followed by the study’s
 significance, and in the fifth section, its importance. Finally, the sixth section
 provides an overview of the structure of the thesis.
 1.1 Background
 Worldwide, decision-makers and in general people involved in the education
 sector are interested in identifying those school factors associated with high
 academic performance, as a means of improving education in their countries.
 Particularly, the interest is in studying the mechanisms and processes through
 which schools enable their students to perform to their maximum potential - at
 least in the basic subjects (i.e., reading, mathematics and science). In other words,
 the focus is on studying what makes schools successful in achieving their core
 objectives (Scheerens, 2013, 2016).
 Like any education system, the Palestinian Ministry of Education has been
 striving for such objectives (i.e., students’ high performance in the core subjects)
 since the first results of their national assessment and first international
 participation in the Trends in International Mathematics and Science Study
 (TIMSS) 2003 (Palestinian Ministry of Education / Assessment and Evaluation
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 Centre, 1998; Mullis et al., 2004). Both national assessment and TIMSS results since
 the year 1998 have shown significant learning gaps in Palestinian students’
 performance in mathematics when compared internationally (Mullis et al., 2004,
 2008, 2012b).
 Since the establishment of the Palestinian Authority after the Oslo Accords -
 known also as the Declaration of Principles- in 1993, the Palestinians started
 receiving global donations and support to establish the Palestinian national
 systems and bodies of a state. Among these bodies was the Ministry of Education,
 founded in the year 1994. Until then, the education system in Palestine was
 directed and controlled by the Israeli’s autonomy directorates in the Occupied
 Palestinian Territories of West-Bank and Gaza Strip. Israel, in a direct manner,
 used to control the finances and staffing of schools in the occupied territories while
 the curriculum was implemented using Jordanian textbooks in the West-Bank and
 Egyptian textbooks in Gaza strip (Ramahi, 2015; Palestinian Ministry of Education,
 1998). Hence, the Palestinian Ministry of Education considered as one of the most
 important pillars relating to nationalisation ‘the Palestinisation’ of the school
 textbooks and the curriculum. Therefore, the Palestinian Curriculum Centre was
 established in the year 1996 (Palestinian Curriculum Development Centre, 1998).
 At that stage, the Ministry of Education decided to start monitoring education
 outcomes through assessment of the main subjects (i.e., language, mathematics,
 and science) to have a baseline measure of students’ performance before starting
 the implementation of the first national curriculum in Palestine in the year 2000.
 This baseline measure could then be used as a reference point for on-going
 assessments while students proceed through classes at schools with the new
 implemented Palestinian curriculum. For this reason, the Ministry of Education
 established the Assessment and Evaluation Centre.
 In 1998, the first national assessment tests in reading and mathematics were
 conducted for Grade 6 (12-year-old students) using standardised national tests. The
 results of the first national test in Palestine when they were reported to the
 policymakers caused a big ‘shock’. The results showed that pupils’ performance in
 Arabic language and mathematics were 54 points on a 100 points scale, and 41
 points respectively. Likewise, the same results were found in the Science
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 performance test when it was implemented in the next year along with other
 subjects. Without any benchmark knowledge, the above-mentioned national
 assessment results could not provide accurate information, rather than knowing
 that the attainment is at or below the average of the assessment scale. As a result,
 the first vociferous debates on factors affecting education main outcomes (i.e.,
 attainment) started (Palestinian Ministry of Education, 1998).
 These national results were confirmed by the findings from the three cycles of
 TIMSS in which Palestine participated (i.e., in 2003, 2007 and 2011) conducted by
 the International Association for the Evaluation of Educational Achievement
 (IEA). In 2002, the Palestinian Ministry of Education decided to join the
 international large-scale assessment studies such as TIMSS in order to enable
 comparisons with students’ performance in other countries. Therefore, the first
 TIMSS participation for Palestine was in 2003. Among the 46 countries that
 participated in the assessment at Grade 8 (14-year-old students), the Palestinian
 students’ performance in mathematics was 390 points in a scale of an average of
 500 and a standard deviation of 100. The results of Palestine were also discouraging
 as students’ performance was far below the international average and ranked 38th
 globally in mathematics (Mullis et al., 2004).
 Palestine participated in two other cycles of TIMSS study (i.e., 2007 and 2011)
 and then decided to suspend participating due to financial reasons. Thus, TIMSS
 2011 data for Palestine was the latest and most updated data from a large-scale
 assessment that can be used. Over more than a decade, the results of eighth-grade
 mathematics students’ performance in Palestine were found to be consistent, with
 almost no changes in lagging behind other nation-states (Mullis et al., 2012b, p.
 42). The latest results from the TIMSS 2011 study cycle were reported as 404 score
 points compared to an international average of 500 and they were ranked in
 position 36 from 42 participating entities (ibid). To date, the assessments from
 both, the Palestinian national assessment and TIMSS, reported learning
 weaknesses in mathematics without revealing much about the reasons behind
 that, or how such weaknesses can be mitigated. Therefore, the main question that
 arose at a nation-state level was: What could TIMSS participation provide to
 Palestinian education, and particularly how might it be utilised in improving
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 mathematics learning? From what was reported through the three cycles of TIMSS
 (i.e., 2003, 2007 and 2011), policymakers and those interested in Palestine’s
 mathematics performance were unable to utilise the TIMSS data to inform the
 development of legislation and education policy to underpin the improvement of
 effective mathematical learning in Palestinian schools.
 1.2 Purpose and rationale
 Globally, in terms of education policy and planning, many countries benefit from
 being part of International Large-Scale Assessments (ILSAs) such as TIMSS, the
 Progress in International Reading Literacy Study (PIRLS), and the Program for
 International Student Assessment (PISA), or from administering their own
 national assessments. Either way, national educational research is in demand.
 National research centres or Ministries of Education of participating countries in
 ILSAs have to move beyond the role of providing data to that of providing policy-
 oriented innovations based on further analysis of educational outcomes and their
 relationships with national contexts. Hence, I propose that the available TIMSS
 2011 data can provide useful information and reveal some knowledge about the
 situation in Palestine with regards to mathematics learning to make policy
 inferences and boost educational reforms additional to what was generally
 reported by IEA. The current study is dedicated to providing evidence that is
 central to the improvement of the education system and genuinely useful for
 policymakers and practitioners.
 The TIMSS 2011 report on students’ performance in mathematics, as an
 outcome of learning, only focused on the background contexts and participants’
 self-reported behaviours. The participants’ perspectives, practices, values, and
 processes were not considered, taking a snapshot view afforded through examining
 quantitative constructs in a context. Although the TIMSS quantitative data is
 important in terms of understanding the characteristics of school effectiveness, it
 had not provided an explanation for how outcomes were achieved and therefore
 how they might be enhanced or improved. Education research should additionally
 focus on why and how education practices and policies are associated with
 students’ outcomes (Scheerens, 2013). Without an evidence-based knowledge that
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 sheds light on the processes and practices of education, only the what
 circumstances and conditions of educational productivity can be explored,
 resulting in a shortage of explanation of how and why as is the case of international
 comparative studies such as TIMSS (Scheerens, 2016).
 The TIMSS 2011 assessment results for Palestine were found in line with the
 previous cycles (i.e., 2003 and 2007). As a cohort study representing the same target
 population of eighth-grade students in Palestine, the latest TIMSS data available
 (i.e., the cycle of 2011) was used in the present study to establish an advanced
 secondary analysis as a first phase of inquiry. In a sequential oriented design,
 findings from the secondary analysis have led to a second phase of inquiry for
 investigating further and going beyond in searching for variation at a level where
 the TIMSS did not inquire, in a qualitative framework.
 Secondary data analysis, which is considered as a method for analysing data
 collected by others rather than the author (Boslaugh, 2007; Smith, 2008), was the
 main approach in the first phase. As defined by Vartanian (2011), all data or part of
 it can be used for analysis to answer other research questions than the ones initially
 collected for.
 Consequently, the proposed study aimed to build on the findings of the
 quantitative first phase to collect qualitative data from staff in Palestinian schools
 with high students’ mathematics performance to understand the participatory
 processes and practices that empower students to achieve in mathematics. A
 conceivable advantage of mixed methods design is the planned collection and
 analysis of different forms of data (Tashakkori & Teddlie, 2003; Creswell, 2012b).
 Since I planned to make use of quantitative data to develop a qualitative second
 phase of my research, the mixed-methods design was therefore highly appropriate.
 In the current study, the research is starting from the TIMSS 2011 survey, which
 provided quantitative data (Martin & Mullis, 2012). By means of conducting
 analysis applying sophisticated statistical techniques of value-added (Raudenbush,
 2004) and effectiveness of mathematics learning, the study is striving to utilise and
 employ the deductive oriented findings in informing a second stage of inquiry. The
 statistical method applied in the analysis was the multilevel modelling (MLM)
 analysis (Hox, 2010; Goldstein, 2011; Snijders & Bosker, 2012; Heck & Thomas, 2020).
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 Schools that were found to mitigate for their predicted low-performance scores in
 mathematics, revealed from the MLM analysis with students getting high scores,
 formed the population of schools that indicated which kind of school would be
 chosen for the qualitative case study phase.
 Figure 1.1 illustrates the study phases and the sequence of implementation. The
 study started with analysing the TIMSS 2011 data by applying multilevel analysis
 models in the first phase. The findings of the first phase then were utilised to
 inform the design of an in-depth case study investigating the practices and
 conditions of mathematics learning. Ultimately, it endeavoured to uncover the as
 yet unknown part of mathematics education in Palestine. At the first phase, the
 MLM analysis provided more information from the TIMSS 2011 study about the
 variation of students’ performance in mathematics between and within schools.
 The target population, the research questions, and the instruments to be used in
 the second phase were defined from the outcome of the MLM results in the first
 phase.
 Figure 1.1: Study phases chart
 In the study phases chart (Figure 1.1), the area above the red wavy line
 represents the current state of the TIMSS reported findings to date. This
 knowledge can be important and useful but not sufficient to understand
 mathematics learning gaps. The TIMSS outcomes including its database still can
 be utilised and secondary analysed in order to produce further findings rather than
 what was reported internationally. This further secondary analysis represents the
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 first phase in the current study (first area below the wavy line). Whilst the current
 study aims at further investigations regarding teaching practices and other
 teaching-learning processes, it endeavours to complement with a second phase.
 The second phase (second area below the wavy line) attempts at digging deeper
 into the perceptions of the practitioners depending on their understanding of the
 context. Of note, the study phases’ chart mimics the idea of an iceberg.
 1.3 Objectives and research questions
 At the first phase of this study, the research framework for the secondary data
 analysis was defined to use the contextual background questionnaires of the TIMSS
 2011 study at three levels. Factors from schools; size, resources, climate and
 atmosphere, parental involvement, leadership, instructional time, and
 socioeconomic status (school SES) were explored and tested to see if they revealed
 a statistically significant relationship with Palestinian mathematics performance.
 Furthermore, I intended to examine which of these school factors add value to
 students’ mathematics performance when accounting (controlling) for students’
 background such as gender, socioeconomic status (student SES), and their
 attitudes towards school and mathematics. Additionally, it was established
 whether the secondary analysis revealed a statistically significant relationship with
 students’ mathematics performance in the Palestinian schools after implicating
 teachers’ background factors and teaching practices; teachers’ preparation to teach
 (gender, age, qualification, and previous experience), class size, interaction with
 other teachers, usage of available resources, and time-on-task including homework
 (see Table 1.1).
 Later on, it was possible to build a final multilevel model to be used in preparing
 for the second phase. Ultimately, further knowledge inquiries were established
 through practices and views of practitioners. Utilising the findings and their
 implications from the first phase, the second phase of a case study was constructed
 as will be explained later in this thesis (in section 3.3). The population of schools
 for the case study was drawn up using residual calculation (Goldstein, 2011) from
 the MLM analysis. Preparing the instruments for the second phase was considered
 as the preparation stage for the main study data collection.
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 Table 1.1: Study contextual background factors and conceptual framework in phase 1 - MLM analysis
 Table 1.1 illustrates and summarises the contextual background factors, which
 were used in the analysis of TIMSS 2011 and discussed later in the review of the
 conceptual-related literature chapter (i.e., Chapter 2). Of note, all accessible TIMSS
 2011 contextual variables presented in the background questionnaires related to
 mathematics learning were applied in the secondary analysis. For example,
 variables on the availability of school resources related to science learning were
 not included at the school level. The factors used in the first phase MLM analysis
 were prepared as composites from the original TIMSS 2011 variables. Details
 explaining and discussing how the factors were prepared will be presented in the
 second and third chapters, and additionally in appendices A and B.
 Mainly, the results of the secondary analysis of the present study tried to fulfil
 the objectives of the first phase through the first research question and were
 Level Factor/Composite Label Reference category
 TotEnr School size index {,00, Small School (Less than 750)}...
 DisAdv Students at school comes from disadvantaged homes {,00, Disadvantaged Background}...
 Sch_SES Average income level of school area (School SES) {,00, Low}...
 Hours_D Total instructional time per day {,00, Less than 5 hours aday}...
 Comp Total number of computers used for instruction index {,00, Less than 25}...
 G_Res_Index General school resources index {,00, Affected}...
 M_Res_Index Mathematics school resources index {,00, Affected}...
 InvP_RF_Index Involving parents in reporting and feedback index {,00, Low}...
 InvP_SA_Index Involving parents in school activities index {,00, Low}...
 InvP_SG_Index Involving parents in school goals and organization index {,00, Low}...
 Clim_St_Index School climate in regards to students index {,00, Serious problem}...
 Clim_T_Index School climate in regards to teachers index {,00, Serious problem}...
 PrL_Index Principal leadership index {,00, Low}...
 T_Exp_Index Teacher's years of experience index {,00, Less than 15 years}...
 Rec_T_Sex Teacher gender index {,00, Female}...
 Tch_Age Teacher age index {,00, Less than 30 years old}...
 Tch_Edu Teacher level of formal education index {,00, Lower than a bachelor}...
 Tch_Math Teacher major in mathematics/pure index {,00, Did not study mathematics}...
 Tch_Medu Teacher major in mathematics/education index {,00, Did not study Ed/mathematics}...
 Tch_Sat Teachers’ job satisfaction index {,00, Teachers are not satisfied}...
 T_Safe_Index School safety index reported by teachers {,00, Not safe}...
 Tch_Comp Teacher usage of computer index {,00, Not using computers}...
 Tch_IntAct_Index Teacher interaction and collaboration index {,00, No or moderate interaction}...
 Tch_StdR_Index Teacher student ratio index (Class size) {,00, above 25}...
 Tch_Mtime_Index Teaching mathematics time index {,00, less than 4.5 hours per week}...
 Rec_Sex Student gender {,00, Female}...
 Books Books in the home {,00, 10 books or less}...
 HMEPOSS Home possession {,00, Low}...
 PAREDU Highest level of education completed parents {,00, Less than Bachelor}...
 Std_Exp Highest level of education a student expects to go {,00, Don't know}...
 Std_Att_Index Student attitudes towards school index {,00, Low}...
 Std_Att_M_Index Student attitudes towards mathematics index {,00, Low}...
 Std_Safe_Index Student safety factor index {,00, Low}...
 Std_HW_Index Homework index {,00, Low}...
 Std_Age_Index Student age index {,00, 13.5 or below}...
 Sch
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 followed by a second research question to evaluate the findings from the analysed
 data in understanding the research problem. Consequently, the research questions
 of the first phase of the study were:
 1. Exploring the variation of students’ mathematics performance between and
 within schools in the light of TIMSS 2011 secondary data analysis through
 the subsidiary research questions:
 a. To what extent do school factors (size, resources, climate and atmosphere,
 parental involvement, leadership, instructional time, and socioeconomic
 status) reveal a significant relationship with the Palestinian students’
 mathematics performance in TIMSS 2011?
 b. Which school factors of the TIMSS 2011 add value to students’ mathematics
 performance in the Palestinian schools when accounting for students’
 background effects (i.e., home and background factors: age, gender,
 students’ SES ‘number of books in the home and parental educations’, and
 student attitudes towards the school and mathematics)?
 c. To what extent do teacher factors (teachers’ preparation to teach (gender,
 age, qualification, and previous experience), class size, interaction with
 other teachers, usage of available resources, and time-on-task including
 homework) reveal a significant relationship with the Palestinian students’
 mathematics performance in TIMSS 2011?
 d. Which teacher factors of the TIMSS 2011, add value to students’
 mathematics performance in the Palestinian schools when accounting for
 students’ background?
 2. Which schools are identified as adding value and mitigating for background
 factors, if any, from a model that predicts mathematical student outcomes
 emerging from the above analyses?
 To understand the participants’ perspectives regarding their values, processes
 and practices that have contributed to the value-added, with a focus on how they
 optimise learning and teaching, an additional two, qualitative, research questions
 were established, as will be discussed in the second phase objectives below (i.e.,
 the case study phase).
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 The second phase of this study sought deeper insights into the findings (as
 measures) that emerged from the secondary analysis of the first phase in-depth.
 The second phase intended to follow up the first phase findings and to explain and
 understand more fully the contexts from which the first phase findings emerged,
 consulting the participants and investigating practices, which were originally not
 part of the quantitative phase. A qualitative case study research design that can
 lead to rich understandings of contextual and unstructured data by engaging the
 participants in interviews, discussions, or conversations constituted the source of
 information and data to be used for the second phase.
 In-depth investigation of schools that had been identified by the MLM analysis,
 and showed above-expected performance results, required gathering data that
 comprised information to be analysed through interpretive lenses (Creswell,
 2012a). Such data needs to be descriptive, offering the potential to enrich the
 research findings from the perspectives of the research participants (Pickard, 2013).
 Quantitative research methods could identify the existence of a relationship that
 was present in data. However, qualitative research methods would be used on the
 basis that our knowledge is characterised by understanding the world as it is from
 a subjective point of view. That is, this understanding needs to be explained by the
 participants rather than the ‘objective’ observer of the action (Lincoln & Guba,
 1985; Merriam, 2009).
 Figure 1.2: Study multiple sources of information – triangulation
 The research design of the current study was constituted, logically, to benefit
 from various sources of information. As illustrated in Figure 1.2, studying learning
 mathematics as an outcome measured by TIMSS 2011 assessment and the
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 contextual student, teacher and school background was triangulated with
 investigating teaching and learning processes in a case study (Pickard, 2013; Yin,
 2009).
 As mentioned earlier, the population of the second phase was identified
 through the MLM and residual analysis results. Hence, following up the first phase
 with a qualitative phase did not require a representative sample. Instead, utilising
 a purposeful sample that identified participants who could provide information
 about particular topics formed the information source and knowledge inquiry of
 the second phase of the study. In other words, the outcomes produced from the
 secondary analysis (i.e., the MLM models results and the residuals analysis) were
 harnessed in building the instruments and in identifying which schools were
 targeted to participate in this phase. Mainly, this phase focused on investigating
 schools’ practices and teaching processes with regards to the practitioners’ (i.e.,
 school principals and mathematics teachers) understanding of the participatory
 processes that enhance students’ learning of mathematics.
 The overarching goal of the first phase – in addition to assessing the
 relationship between the contextual background factors and the pupils’
 mathematics performance- was to segregate the mitigating schools that despite
 their low SES, their students performed above the international average in TIMSS
 (i.e., above 500). These segregated schools might perform a very important role in
 supporting the development of other schools optimising learning. Therefore,
 leaders and teachers (i.e., school staff) at these schools represent the second phase
 population.
 Cross-sectional studies such as TIMSS, PIRLS, or PISA are designed without
 considering measures of prior attainment as the case in longitudinal studies. This
 methodological approach prevents research from drawing causal inferences (Caro
 et al., 2018; Goldstein, 2019). ILSA studies deal with relationship or association
 rather than causality or cause-effect approach. For example, and to illustrate this
 clearly; both sunglasses and ice-cream sales increase in summer and therefore any
 mathematical correlation will show a significant relationship between both, while
 in reality, there is no relation between them in regard to their characteristics or
 features. This challenges ILSA and considered as a limitation (Frey & Hartig, 2020).
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 Consequently, challenges of finding how and why inferences from the first phase
 limitations will form the second phase endeavour to find out and answer the
 following research questions:
 1. How does a principal and mathematics teachers in one of the identified
 Palestinian schools from the value-added model describe and explain how
 they have added- value and mitigated background factors?
 2. Can the participants explain how teaching practices (e.g., engagement in
 learning mathematics, motivation, improving and empowering students’
 learning, supporting and mentoring each other, dealing with different
 students’ abilities, dealing with and implementing the curriculum, and
 school management) make such a school add value to all of its students?
 1.4 Delimitations of the study
 National and international assessments of achievement in mathematics for eighth-
 grade Palestinian pupils showed learning gaps compared to other nation-states.
 The findings from national and international assessments, which were found in-
 line, prove for Palestine that the lag behind other nations is not an interim status,
 and can be summarised as follow:
 • First national assessment in 1998; 41 points on a scale of an average of 50
 and a standard deviation of 10 (Palestinian Ministry of Education, 1998).
 • TIMSS 2003; 390 points in a scale of an average of 500 and a standard
 deviation of 100. Ranked 38th from 46 countries globally (Mullis et al., 2004).
 • TIMSS 2007; 367 points in a scale of an average of 500 and a standard
 deviation of 100. Ranked 42nd from 49 countries globally (Mullis et al., 2008).
 • TIMSS 2011; 404 points in a scale of an average of 500 and a standard
 deviation of 100. Ranked 36th from 42 countries globally (Mullis et al., 2012b).
 TIMSS 2011 provided, in addition to the Mathematics Report, quantitative
 measures of cognitive mathematics performance outcome and non-cognitive
 contextual background (Mullis et al., 2012a). What was reported is only descriptive
 and at one level (i.e., school, teacher, or student context). TIMSS 2011 data available
 is an output of a sampled base survey that represents the population of Palestine
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 (Palestinian National Authorities in West-Bank and Gaza Strip) for eighth-grade
 students of age 14 years old (Martin & Mullis, 2012). Whereas the TIMSS study is
 quantitative, no qualitative data is available at the process level. Therefore, in order
 to overcome this limitation and for a better understanding of the context, this
 study included a follow-up case study in a sub-sample from the schools that
 participated in TIMSS 2011 survey and mitigated (value-added) for challenging
 circumstances (see Figure 1.1).
 The current study provides a unique contribution regarding the provision of
 school resources and practices inquiries to policymakers in Palestine. Additionally,
 it can be considered as a methodological model for any education system to follow
 up their measures from ILSA outcomes. The boundaries that set the delimitation
 of the study are:
 • Recognition of the importance of school factors and the focus on studying
 what makes schools successful in achieving their core objectives (Scheerens,
 1992, 1999, 2013, 2016)
 • Research on school resources and student performance (Hanushek, 2003;
 Krueger, 2002; Mullis et al., 2012b; Afana, Lietz, & Tobin, 2013; OECD, 2010)
 • The importance of studying schools’ input and outcomes (Hanushek, 2003)
 • Students’ learning as an output often depends on their school’s status as an
 input. Therefore, studying students’ learning within a school context, in
 addition to the classroom level as teacher behaviour, instruction methods,
 and practices, is comprehensively desired (Scheerens, 2013)
 • School Learning Research: Previous research before Carroll’s learning
 model (1963), studied factors of input and output in the chain of education
 debated issues in education without focusing on the process (e.g., Carroll,
 1989; Harnischfeger & Wiley, 1975; Bloom, 1977; Keeves, 1972, 1992)
 • What happens in a classroom and how do students learn? It is true that
 school factors such as resources are important but only as an input. For
 example, the availability of laboratory or library, but of more importance in
 explaining students’ learning is whether these resources were used during
 the learning process, i.e., studying teaching activities (Harnischfeger &
 Wiley, 1975)
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 • TIMSS 2011 data: Modification ‘preparation’, descriptive, multi-level models,
 and association (Testing hypothesis - Quantitative)
 • Preparing for the qualitative phase (using the quantitative outcomes)
 • Case study: Sub-sampled from TIMSS 2011 data purposefully (representing
 high-performing and mitigating for low SES schools)
 • Qualitative data analysis (summary of outcomes from the case-study)
 • Connecting both quantitative and qualitative findings
 • To the best of my knowledge, quantitative, qualitative methods and the
 connection between both used to be familiar in educational research, to
 date. However, in ILSA, the quantitative methods are used majorly and
 considerably without building connections with how these methods can be
 utilised in a further qualitative approach.
 1.5 Limitations (challenges) of the study
 Using ILSA data significantly needs to deal with the fact that the data is designed
 within a comparable cross-national survey. This means that some contextual
 background questions were constructed to fit with all or most of the participating
 countries and not meant to be only for one (in this particular research case,
 Palestine). Therefore, it is expected that some of proven relationships might not
 work or emerge within the Palestinian context. This challenge was considered and
 treated through the methods used to prepare the TIMSS 2011 data in the first phase
 of the study.
 ILSA studies such as TIMSS, PIRLS, or PISA are cross-sectional studies. They
 do not capture developmental processes in the same way that longitudinal studies
 can. Rather, ILSA serves as a snapshot of students’ developmental status at a
 defined grade or age; fourth or eighth grades in TIMSS and PIRLS, and 15 years old
 in PISA (OECD, 2019a; Mullis et al., 2012a). Therefore, in the first phase of the
 current study, value-added measures were intervened as indicators to the impacts
 from different level factors on students’ performance.
 Because Palestine participated in three cycles of TIMSS and the latest was 2011,
 follow up with the schools and defining the target population for the second phase
 was a challenge, as Palestine did not participate in the cycles of TIMSS 2015 and
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 2019. Within the study design and methods, I considered dealing with such a
 challenge and defined rigorous criteria to identify the units of the second phase
 case study. However, I planned for this study to play an important role in its design
 and methodological approach in addition to its conceptual and theoretical ones.
 The challenges of limited time and resources made the second phase focus on
 one high performing but mitigated school (high value-added according to the
 residuals’ calculation). Other schools having the same definition of high
 mathematics performance with low SES could have been identified and targeted in
 the second phase, but this would have increased the cost and the time of the study.
 However, the same reason of limited time and resources applies with regard to not
 considering schools with negative residuals even though such schools might also
 provide a revealing story.
 Research ethics in the current study were an additional challenge. Any external
 observer or most researchers, when conducting secondary data analysis consider
 the benefits from reusing data which was collected by others, as the study was
 conducted by others too (Smith, 2008). Thus, the research ethical considerations
 when conducting secondary analysis, most likely are neglected. Nevertheless, in
 the first phase of the present study, I intended to follow a new approach when I
 decided to use the IEA data and materials of TIMSS 2011 and applied for this usage.
 Further, I applied and followed the promises and research ethics agreements taken
 by IEA to protect individual data, names, or any identification hint that can cause
 disclosure of participants in the TIMSS study. The schools’ IDs that were defined
 for the second phase population and its sample were encrypted and not provided
 to the Palestinian Ministry of Education as a gatekeeper.
 As with any research, the outcomes of the current study have to be interpreted
 taking into account the above-mentioned challenges (limitations). Despite these
 challenges, this study is providing many insights into the methodological approach
 as well as the conceptual findings. The results of the present study can help to
 improve how education systems or researchers interpret the outcomes of ILSA
 studies and how they might innovatively utilise them. Furthermore, researchers
 can appropriately study the results of analyses that use the ILSA performance
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 scores from different cycles or for different countries that participated in such
 studies.
 1.6 Significance of the study (the theoretical and methodological
 significance)
 To date, the policymakers in Palestine are unable to use the TIMSS data from three
 cycles (i.e., 2003, 2007, and 2011) to inform the development of legislation and
 education policy. Palestine, among other countries participating in TIMSS, only
 consider the TIMSS International Reports as an output to underpin the
 improvement of effective mathematical learning and performance of students in
 schools. This is, if it happens at all, not adequate because the international report
 investigates and explores general findings for all participating countries. Therefore,
 in order to help in understanding this situation, there are two fundamental
 questions for the nation-state that are yet to be answered: first, what are the factors
 that emerge as influential in accounting for the low outcome in students’
 mathematics performance? And second, how, practically, can mathematics
 learning be improved? Mainly these two questions form the backbone of this study.
 As schools are the units around which most formal education systems are
 organised, the current study will be of particular interest to policymakers in
 Palestine who are responsible for making decisions regarding the schooling
 system.
 However, it is important to acknowledge firstly that TIMSS is a cross-national
 large-scale assessment survey designed for multi-purpose measurement in
 education. Thus, in a country-specific context, important indicators might be
 missing. Second, TIMSS as a criterion-referenced test does not provide data that
 includes aptitude measures such as intelligence tests or measures of prior
 achievement. In the case of standardised testing and large-scale assessment (i.e.,
 TIMSS), students’ achievement and their abilities as a latent measure can only be
 considered through the performance scores at a specific grade in a reference-
 criteria (i.e., curriculum). Third, TIMSS study methodology is using quantitative
 methods which makes it almost self-reported and needs to be complemented when
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 investigating in depth the process part of learning, by qualitative data. Therefore,
 in the current study, I am aspiring first to address these gaps by reusing the TIMSS
 2011 data through a secondary analysis using both cognitive and contextual
 components aiming at filling the gaps and shortages from TIMSS general and
 international way of reporting. Ultimately, my aim is then, to utilise the analysis to
 inform building in-depth investigations and insights for improvement.
 The current study has its strength and significance in both its theoretical and
 methodological frameworks. Theoretically, it builds upon learning models such as
 Carroll (1963), Bloom (1977) and Harnischfeger and Wiley (1975) among others, and
 Keeves’ (1972) curriculum model as learning models. Methodologically, it builds
 upon two different methodological paradigms, namely effectiveness and
 improvement. These methodological paradigms work in parallel but do not meet.
 IEA and OECD studies such as TIMSS, PIRLS and PISA are built on empirical
 research approaches and have quantitative methods used in surveys and objective
 tests. Researchers use such studies and do secondary analyses keeping their
 research within the same paradigm. My idea in the present study is to use this
 quantitative rich data (TIMSS), harnessing it in further in-depth research and
 approach the participants (the practitioners themselves) in an interpretive
 approach. Thereafter, my new contribution to the knowledge in the current study
 is building a bridge between these paradigms to offer insights that move beyond
 TIMSS.
 1.6.1 Theoretical framework significance
 The theoretical framework in the present study is based, on the one hand on the
 general model of school learning developed by Carroll (1963), which posits three
 factors as internal to the learner (i.e., aptitude, ability and perseverance) and two
 as external (i.e., opportunity to learn and quality of instruction). On the other
 hand, it is based on the body of research known as effective schools, developed by
 Scheerens (1992, 1999), among others. Additionally, some elements from the model
 developed by Keeves (1972, 1992) will be incorporated. Whereby, the curriculum is
 divided into three components (the intended, the implemented and the achieved
 curriculum). These components are influenced by the antecedent and the
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 contextual factors operating at the systematic, school, classroom, and student
 levels (ibid). The current study focuses on the implemented and achieved
 curriculum at the student, teacher, and school levels.
 From the learning perspectives, this study aims to investigate students’
 mathematics performance and seeks to find means to improve mathematics
 learning by using the TIMSS study data and harnessing it for further learning
 improvement. When studying learning models in education such as Carroll’s (1963)
 model, it can be noticed that he uses quantitative and individualised (individual
 learner) approaches and ignores school and classroom environments. He
 oversimplifies the process (teaching-learning practices). Operational practices,
 motivation, engagement, enjoyment, and positive attitudes are ignored and not
 clearly represented. He studies the resources in the component of opportunity to
 learn without studying whether they are used and how they have been used
 (Carroll, 1963, 1989).
 However, Bloom (1977) gives more importance to practices. His model focuses
 on classroom activities rather than individual learning characteristics. Interaction
 between teachers, or between teachers and students at school and classroom
 levels, can be considered as a key factor on the quality of instructions. Equality of
 usage of resources for learning purposes and enhancing student motivation,
 engagement and enjoyment by means of improving good conditions at school level
 such as a positive atmosphere and feeling safe at school are studied additionally.
 Harnischfeger and Wiley (1975) give more importance in their framework to
 the teaching-learning process and a consideration of how students learn. School
 characteristics are important but further investigation is needed on how this works
 within a school environment. For example, school resources such as libraries may
 exist, but are they used and how, this remains the question.
 From a contemporary aspect, the Palestinian curriculum was first implemented
 in the year 2000. Before that, as stated in the narrative background of the
 introduction, the curriculum was implemented using Jordanian textbooks in the
 West-Bank and Egyptian textbooks in Gaza strip (Ramahi, 2015; Palestinian
 Curriculum Development Centre, 1998). As defined by Keeves (1972), the
 curriculum is divided into three components. Namely: the intended, where it is
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 allocated at the national, social, and educational context; the implemented, in
 which taking place at the school and class context; and the achieved curriculum,
 that is considered as the outcome of the intended and implemented and is
 characterising the student outcome such as in learning (Keeves, 1972, 1992).
 In the TIMSS context, the achieved curriculum for any participating entity was
 tested through the mathematics standardised test. The intended curriculum was
 considered to be represented from all participated education systems feedback (on
 the curriculum questionnaire) worldwide as claimed in the TIMSS assessment
 framework (Mullis et al., 2009). With regards to the implemented curriculum,
 which is relevant to teaching and learning practices, the inclusion claims were that
 the contextual questionnaires asked students, their teachers, and their school
 principals about the contexts for learning mathematics (ibid, pp. 8-10). Although
 using self-reported responses within contextual questionnaires might not be the
 optimal option for investigating the implemented curriculum.
 Figure 1.3: TIMSS Curriculum Model (Source: Mullis et al., 2009, p. 10)
 According to their findings in the study analysing the Arab countries’ results
 from TIMSS 2011 participation, the Arab Regional Agenda for Improving Education
 Quality (ARAIEQ) found out that, in general, the curricula in each country in the
 Arab world -from a content-wise- included all that the TIMSS study assumed to
 Intended
 Curriculum
 Implemented
 Curriculum
 Attained
 Curriculum
 National, Social and Educational
 Context
 School, Teacher and Classroom
 Context
 Student Outcomes and Characteristics
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 have for the component of the intended curriculum (Eid, 2014). ARAIEQ
 researchers analysed the curricula of the Arab countries that participated in the
 study and compared them with other countries that are considered worldwide high
 performing. The report suggested that the weakness in mathematics performance,
 and of having all the Arab countries in the bottom of the ranking tables in TIMSS
 reports is not due to the curriculum that is intended at the national level. However,
 in their report, they only conducted analysis descriptively for the performance in
 the context of the available background questionnaires at only the student level.
 Finally, they recommended to researchers from the Arab world to do more
 sophisticated and deeper analyses and at the same time to conduct further and
 follow-up research at class context specifically on teaching practices (ibid).
 In the current study, it will be advocated to adopt the findings from the
 ARAIEQ regarding the intended curriculum. However, the achieved curriculum
 (i.e., due to Keeves 1972), is considered in this study as the mathematics outcome
 and it will be investigated in the analysis of the TIMSS 2011 data at different levels.
 The implemented curriculum, as claimed by Mullis et al. (2009) in their assessment
 framework, was also included in the TIMSS study design when the study included
 contextual background questionnaires to be administered along with the
 achievement test. In this regard, I do not accept this claim for the reason of
 considering self-reported data from TIMSS as ‘not enough’. Instead, I will consider
 the analysis of ARAIEQ that reported the acceptance of the intended curriculum
 to fit with the objectives and assessment framework of TIMSS on the one hand,
 and the outcome (i.e., mathematics performance) to represent the achieved
 curriculum on the other hand. However, the implemented curriculum still needs
 to be analysed within the Palestinian schools’ context, at the class level, and for
 teaching-learning practices. As the secondary data analysis of TIMSS 2011 in the
 first phase of this study will shed light on the achieved curriculum, the second
 phase will try to inquire into the participants’ understanding and view on the
 implemented mathematics curriculum in the Palestinian schools.
 The different theoretical frameworks reviewed in the previous literature which
 -in general- used to be studied in parallel, consist of share-points and intersections
 that worth to be considered if they come together. In other words, sometimes the
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 idea is not that a study has to reject this or that theoretical approach and accept
 the other. It can be found in many cases, bridges connecting them together. The
 learning models (i.e., Carroll, Bloom, Harnischfeger and Wiley, and Keeves) as
 discussed above are parts of these theoretical models. The context, characteristics,
 management, and the socioeconomic status at different levels in education (i.e.,
 school, teacher and student) were considered in TIMSS 2011 study. However, the
 practices, processes and curriculum implementation were not. In this study, and
 by means of conducting analysis applying sophisticated statistical techniques of
 value-added and effectiveness of mathematics learning, I suggest a model of
 bridging both (see Figure 1.4).
 1.6.2 Methodological framework significance
 The current study endeavours to establish a methodological framework and a
 research design that helps in harnessing the ILSA outcomes for school
 improvement. Exploring what ‘value-added’ schools provide in teaching
 mathematics to their students is to some extent fair and acceptable, but not
 ultimate and needs further research to develop. ILSA such as TIMSS, PIRLS, and
 PISA have for decades provided to educational systems worldwide enormous
 findings about their pupils’ performance in core subjects (i.e., language,
 mathematics and science). However, studying how teaching-learning practices can
 improve education remains the overarching goal.
 From a methodological point of view, the current study can be considered
 important in building a model that can help in following-up and utilising the
 outcomes from international large-scale assessment to the needs of participating
 education systems worldwide through mixed methods design. Starting from a
 secondary data analysis of TIMSS 2011 data to reveal the characteristics of students’
 effective mathematics performance in Palestinian schools, the quantitative
 findings will be supported by rich qualitative detail to inform improvement in
 students’ mathematical learning. As Figure 1.4 below shows, the combination of
 the school effectiveness and school improvement paradigms along with the
 learning theories (discussed before) were connected as “a paradigm shift” in this
 study.
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 School and teacher effectiveness research, in the education literature, attempts
 to find out what schools or teachers at schools in an education system add to an
 outcome such as students’ learning when adjusting for students’ background
 (Chapman et al., 2016). In other words, the extent to which attending a particular
 school modifies a student’s outcome. The effectiveness approach is oriented
 towards quantitative methods. It is researching the value-added by schools or
 teachers or both that has an impact on students’ attainment. Furthermore,
 studying school effectiveness requires taking into account two facts: The first is the
 structure of the model, which is multilevel (i.e., schools are nested in a context,
 classrooms are nested in schools and students are nested in classes). The second is
 the nature of observation. It is longitudinal, which means that a school’s impact on
 students’ learning needs to be repeatedly measured to reveal the potential power
 of schooling. Creemers (2006, 2009) and Scheerens (1992-2016) among others
 suggest school effectiveness models but –as I see it- it works simply as a checklist.
 It counts for frequency, focus, stage, quality, differentiation, testing direct and
 indirect effects without paying attention to practices and processes inquiry for
 improvement.
 Figure 1.4: Study primary theoretical framework
 Conversely, school-improvement research inquiry uses qualitative methods. It
 aims to study the participants’ perspectives, view, and understanding of a
 phenomenon (Chapman et al., 2016). It shows more and greater interest in
 theoretical modelling using both methods (i.e., quantitative and qualitative). It
 The current study
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 gives more flexibility in addressing diverse research questions rather than ‘what’
 type. It focuses on practice impact and processes (Scheerens, 2016). Where school
 effectiveness seeks (what works), school improvement seeks (how to make things
 work).
 1.7 The structure of the thesis
 The present thesis consists of six chapters. The first chapter presents the
 introduction of the study through its background, purpose, rationale, objectives,
 research questions, limitations, as well as the study’s significance in its theoretical
 and methodological framework. The second chapter reviews the substantial and
 pertinent literature to help in understanding the current state of knowledge about
 the study concepts that are used in the analysis conducted at the secondary
 analysis phase and inquired into the second phase of the study. The philosophical
 stance and the details pertaining to the research design and methodology utilised
 in the study are explained in the third chapter.
 The analyses and results of the two phases of the study are reported in the
 fourth and fifth chapters. The quantitative MLM first phase analyses and results
 are presented and discussed in the fourth chapter. The second phase, which
 constituted the qualitative case study in the mixed design, is presented in two
 parts. The first part (Chapter 5) shows the implementations of the main data
 collection, the analysis of the case study data and the overall discussion of the
 second phase findings. The second part discusses the details of piloting the second
 phase instruments and is presented in Appendix I. This discussion supplements
 the details of the pilot outlined in chapter 3.
 Finally, the last chapter of the thesis (Chapter 6) provides the overall research
 summary from the two phases of the study. The discussion connects the findings
 with the conceptual and theoretical frameworks and literature to build the study
 conclusions. At the end of this chapter, the thesis provides recommendations for
 further research and what is needed to build upon this work in the future.
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 CHAPTER 2
 REVIEW OF CONCEPTUAL-RELATED LITERATURE
 2.0 Overview
 Improving the quality of education through studying and focusing on school
 factors such as resources and practices as input with regards to association with
 outcomes such as attainment, is increasingly becoming an important theme of
 debate in education literature (Krueger, 2002; Hanushek, 2003; Creemers, 2009;
 Scheerens, 1992, 1999, 2013, 2016).
 In this chapter, substantial and pertinent literature is explored in order to help
 in understanding the current state of knowledge about the concepts that are used
 in the analysis conducted in the secondary analysis phase and inquired into the
 second phase of the study. The research questions stated in the first phase, focus
 on school concepts of size, instructional time, resources, involving parents, climate
 and atmosphere, and leadership activities. These school factors are examined and
 tested for their relationship with the students’ performance at a school level and
 in a combination with other student and teacher level factors. These concepts are
 parts of the school, teacher, and student contextual background questionnaires
 from TIMSS 2011 study and exist as key factors in many different items as stated in
 the introduction chapter Table 1.1 (see also Appendix A and B).
 The discussion of the conceptual-related literature in this chapter considers
 mainly the concepts relevant to the first phase of the current study (i.e., the
 quantitative secondary data analyses of TIMSS 2011). The reason for this
 consideration is that the first phase consists of data that measure the students’
 performance in mathematics along with contextual concepts already included in
 the TIMSS 2011 background questionnaires. Thus, conducting secondary analyses
 for such quantitative data and testing hypothetical relations as stated in the
 research questions of the first phase (see chapter 1) is deductive. Subsequently, I
 considered reviewing the conceptually related literature deductively and included
 all available TIMSS 2011 concepts related -or assumed to be related- with
 mathematics performance as claimed by TIMSS as a quantitative study.
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 Additionally, within these concepts, when the likelihood of inclusion can be part
 of the second phase according to the study objectives then I included such
 concepts within the second phase (the qualitative) phase. For example, when the
 concepts implicate practices such as resources, climate and atmosphere, or
 leadership activities.
 Whilst a deductive approach is using concepts to be hypothetically tested, the
 inductive approach is instead depending on creating new themes or concepts that
 can emerge from the data (Creswell, 2014). Wherefore, the current study expects
 additional new embedded concepts to emerge from the participants (the school
 principal and mathematics teachers) in the second phase.
 2.1 School resources
 Different findings regarding the relationship between school resources and
 students’ performance are reported by the biggest bodies managing international
 large-scale assessment globally, namely the IEA and the Organisation for
 Economic Cooperation and Development (OECD). The TIMSS 2011 Assessment
 Frameworks report that internationally, students from highly equipped and
 resourced schools generally perform better than students from schools that suffer
 from resources shortages, as evidenced by the trend TIMSS studies (Mullis et al.,
 2009). However, the OECD (2010) concludes that school resources are not
 significantly associated with students’ performance among countries which
 participated in the PISA 2009 assessment. On deeper exploration however, the
 former argument appears to hold true in developing countries where poor
 resourcing does appear to influence students’ performance. When comparing both
 IEA and OECD findings that in developed countries – as is the case in OECD
 participants for PISA - there are almost no shortages identified in school resources
 due to high school SES. While in contrast, the shortage of school resources is
 higher in developing countries and has significant influence on students’
 performance (Afana, Lietz, & Tobin, 2013).
 In the study of the relationship between school resources and student
 achievement in mathematics, Afana, Lietz, and Tobin (2013) use TIMSS 2007 data
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 and conclude that, although there were significant differences between the groups
 of comparison (i.e., Palestinian, Israeli Arab and Israeli Hebrew schools) regarding
 the availability of school resources, differences in students’ performance were
 found between the studied groups. However, it was not investigated how teachers
 utilised these resources or how school principals were managing the available
 resources and their schools. Therefore, it was recommended that research on
 different schooling contexts and available resources cannot reveal much of
 learning disparities in students’ mathematics performance without being
 correlated with teaching-learning practices at school (ibid).
 In studying the relationship between school resources and rising students’
 achievement in Chile, the results show that school resources have some increase
 to achievement (Hofflinger & von Hippel, 2020). The study examined the
 relationship between students’ performance in mathematics and reading with
 school resources, family resources and school choice using Chile’s national
 assessment for fourth graders. Despite the fact that the family resources such as
 parental education show the highest relationship and the school choice (i.e., school
 competition) has not shown any relationship, still the school resources indicate
 some rise in relationship with students’ performance (ibid). This finding supports
 the scholarly literature suggesting that school resources are important but not as
 important as students’ family resources or as the importance of how staff at schools
 utilise the resources (Afana, Lietz, & Tobin, 2013).
 Regarding the school resources as a concept considered in the current study, I
 used in the secondary analysis phase the TIMSS 2011 school contextual background
 questionnaire taking variables related to mathematics learning. The school
 background questionnaire included two different sets of school resources
 variables. The first in which can be defined as (general school resources) and
 includes: instructional materials such as textbooks, supplies such as paper and
 pencils, school buildings and grounds, and instructional space (e.g., classrooms).
 The second in which can be defined as (resources for mathematics instructions)
 and includes: computers for mathematics instruction, computer software for
 mathematics instruction, library materials relevant to mathematics instruction,
 and audio-visual resources for mathematics instruction (see Appendix A). From
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 these two groups of resources, two resources factors were composed from the
 individual variables. First, the general school resources composite (G_Res_Index),
 and second the resources for mathematics instructions composite (M_Res_Index)
 (see Appendix B, pp. 151-152). However, as the TIMSS study inquired information
 only about school resources availability, and as recommended in Afana, Lietz, and
 Tobin study (2013), the second phase of the current study considered a set of
 inquiries about the resources and the usage and practices connected with
 mathematics teaching-learning process.
 2.2 School climate and atmosphere
 The literature on the association of school climate, as having a safe and orderly
 atmosphere and optimal circumstances to learn, with school outcomes and
 students’ performance show a positive relationship (McEvoy & Welker, 2000).
 Gruenert (2008) defines school climate as a cultural concept that refers to
 unwritten rules and expectations within a school. Arar et al. (2016) link the school
 climate with the atmosphere between the staff and leadership style when
 discussing the principals’ activities at school. Interaction effects on school climate
 and its atmosphere are studied in different research aspects of the literature as
 well. Mainly the effect of the school size is one of the important factors that
 influence its climate (Scheerens, 2016).
 Studying school climate has led to a body of research that approves to its
 importance in a variety of interactive ways, including social, intellectual and
 physical safety development (Smith, 2015). Thus, school climate can be considered
 as a multi-dimensional construct that has been deliberated in a number of different
 ways. Initially, climate was measured from the perception of school staff (i.e.,
 principals and teachers) to inform appropriate professional development.
 Recently, research has focused increasingly on students’ perceptions of climate as
 it has been shown to influence their academic and behavioural performance (Koth
 et al., 2008).
 The TIMSS 2011 school contextual questionnaire comprises a section about
 school climate in general and with regard to its association with learning. Thirteen
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 questions related to values, practices, cultural and organisational aspects were
 asked at the school level. Mainly, school principals were asked to respond to
 questions related to students and teachers at their school (Mullis et al., 2009).
 The school contextual questionnaire of TIMSS 2011 included several items
 about school climate that can be grouped into two main constructs. The first was
 reported about the students at school by the school principal. About the students,
 the principals reported feedback on students arriving late at school, their
 absenteeism, classroom disturbance, cheating, profanity, vandalism, theft,
 intimidation or verbal abuse among students, physical injury to other students,
 intimidation or verbal abuse of teachers or staff, and physical injury to teachers or
 staff. From these variables, I prepared the composite (Clim_St_Index) as a measure
 of the school climate related to principals’ feedback on students. The second set of
 variables in which was reported about teachers at school by the school principal.
 About the teachers at school, the principal reported feedback on teachers arriving
 late or leaving early and about their absenteeism. From these variables, I prepared
 the composite (Clim_T_Index) as a measure of the school climate related to
 principals’ feedback on teachers (see Appendix B).
 In addition to the school principals’ perception of school climate, in the context
 of TIMSS, the school climate was also assessed considering the teachers’
 perceptions. Teachers responded to questions in the teacher background
 questionnaire related to this concept as follows: is the school located in a safe
 neighbourhood? do teachers feel safe at school; are the school’s security policies
 and practices sufficient; do students behave in an orderly manner; are students
 respectful of the teachers. Further, in this research, the school climate and safety
 were studied from a third perspective, that of the students. Students were asked
 six items about their opinions on this aspect in the student background
 questionnaire. In this study, the three perspectives (principal, teacher, and
 student) were considered for studying this important factor. As shown in Table 1.1,
 these factors were: ‘Clim_St_Index’ and ‘Clim_T_Index’ at the school level,
 ‘T_Safe_Index’ at the teacher level, and ‘Std_Safe_Index’ at the student level (see
 also Appendix B, 147-150).
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 2.3 Parental involvement
 Among school factors to be examined in this study, parental involvement can be
 considered as a bridge between students’ home and school context. In the light of
 findings from the trends of TIMSS cycles, Mullis et al. (2009) discuss in the TIMSS
 2011 frameworks the importance of parental involvement and home-school
 cooperation to foster students’ academic performance. Therefore, in the TIMSS
 2011 school questionnaire, 13 questions were asked to school principals about this
 topic as part of the school context (see Appendices A and B). These contextual
 questions can be categorised mainly into three groups: school providing feedback
 and reporting to parents about their children; including parents in school
 activities; and sharing school goals and organisation with parents.
 The relationship between parental involvement and academic outcomes is
 positively connected in the literature (Henderson & Mapp, 2002; Patrikakou et al.,
 2005). Bryan (2005), when studying school, family and community partnerships
 (i.e., teacher-parents’ relationships, communication, and involvement) on
 achievement success of resilient students, finds out that students tend to have
 higher academic success levels when their families are involved in their education.
 Likewise, in the study on the effect of parental involvement on academic
 achievement, Rafiq et al. (2013) conclude that parental involvement in homework,
 monitoring regular school attendance of their children, and involvement in
 methods of teaching has a significant effect on students’ academic performance.
 Other, previous studies find out either no significant association between
 parental involvement and academic achievement (Bobbett et al., 1995), or were
 even negatively associated (Shumow & Miller, 2001). Such different findings
 reported for the same contextual factor need to be referenced to other contexts
 such as the socioeconomic status or the principal leadership for any interaction
 association. It can be argued that parental involvement can be influenced by the
 style of principals’ leadership at school (Arar et al., 2016). Thus, such interacting
 factors should not be segregated when analysed at different levels.
 In order to study the parental involvement effects on students’ academic
 performance in mathematics in the current study, three composites were prepared
 from various variables in the TIMSS 2011 school background questionnaire. The

Page 45
                        

31
 involvement of parents in regard to providing them with feedback about their
 children at school is at most the common and practical one among the others.
 Providing parents with information about their children’s learning progress,
 behaviour at school, and supporting them in helping their children with
 schoolwork composed the first measure (InvP_RF_Index). The second is the
 involvement in school activities, such as volunteering in trips or special
 programmes and to join parental committees that meet and discuss with school
 management issues related to school activities (InvP_SA_Index). The third
 conceptual aspect measure is the involvement of parents in school goals and
 organisation. School rules and organisational regulations, goals, and pedagogical
 practices are the building blocks of this composite (InvP_SG_Index).
 2.4 School leadership
 Empirical research on school leadership ranges from a vision of its importance and
 impact on school outcomes including achievement (e.g., OECD, 2001), to studies
 reporting no or very weak impact on students’ performance (Witziers et al., 2003).
 Later studies show that the principal leadership does not have a direct effect on
 the academic outcome (Marzano et al., 2005; Orphanos & Orr, 2014). School
 context (e.g., school climate, involving parents, teachers’ quality, and principal
 preparation and practices) is influenced by the leadership and therefore affects the
 outcome. Studying direct effects of leadership focusing on school principals’
 leadership activities individually and studying this factor as part of the school
 context in relation with other factors can be then an important point here. For
 example, within a high accountability context, in studying school leadership and
 management policy in England, Taysum (2014) concludes that centring leadership
 individually is excessive and therefore needs to be shared and distributed among
 other staff at school.
 Arar et al. (2016) study the principals’ leadership styles and parental
 involvement considering the perceptions of teachers. This combination in the
 school context is interesting because of the interaction between staff of the same
 school, especially of the influence from the leadership activities at school. In their
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 findings, they report that different leadership styles caused different levels of
 support of involving parents at schools. For example, efficient principals at school
 caused teachers to be reserved about parental involvement, while passive
 principals caused teachers to welcome it. Additionally, it has been argued that, in
 studying principals’ leadership as a factor in academic achievement, it is important
 to consider the teachers’ perspectives instead of relying solely on self-reporting by
 school principals (Arar et al., 2016).
 In a qualitative study, Arar (2019) investigates the perceptions of trust among
 school principals and teachers in the Arab education system in Israel to identify
 factors that assist or hinder trust in school. His findings show that trust is perceived
 as important for schools’ success, improving students’ performance, and enhancing
 communication. Principals endorsing teachers’ work, increasing their autonomy,
 and using emotional intelligence in communication with them, as reported by the
 participating teachers in the study, can boost trust. Whilst official ministerial
 regulation and supervision are seen inversely to harm trust between different
 stakeholders within the education system.
 In the current study, the relationship of school principal leadership with
 students’ mathematics performance was studied in the secondary analysis by
 including a measure prepared from the school background questionnaire. This
 measure was built as a composite (PrL_Index) from 13 contextual background
 items of school principal responses. It included principals’ responses on
 promoting, developing, monitoring, managing, and practising at their schools (see
 Appendix B, pp. 153-154). Nevertheless, studying this concept in the context of
 TIMSS 2011 data is only obtainable from the school principals’ self-reported
 background data. The other insights such as the teachers’ perspectives (Arar et al.,
 2016) and how it is shared and distributed among other staff (Taysum, 2014) are
 missing in the TIMSS context. Therefore, the current study considered additionally
 interviewing the participants (i.e., principals and teachers) in addition to
 discussing practices at school with them. Thus, it can help more in understanding
 the situation on leadership as an important factor at school context.
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 2.5 Instructional time
 The amount of time allowed for learners by a schedule or a programme to learn a
 given task, or as named (Opportunity to learn), is one of the five components
 defined for the learning process by Carroll in his learning model (Carroll, 1989).
 Ideally, when learners are given the same opportunity or time to learn while
 controlling for all other factors, learners should achieve the same learning
 outcomes.
 When studying the impact of instructional time on students’ performance on
 PISA 2009 data, Cattaneo, Oggenfuss, and Wolter (2016) classify the time into
 hours in a day, days in a week, or as the overall days per year for schooling.
 Nevertheless, they consider that the time of instruction as an input reported at
 schools by principals or teachers about the number of hours, days or weeks does
 not mean that this time is necessarily used effectively on learning. This aspect puts
 the instructional time in the process as well, rather than to be only considered as
 an input. In other words, the time allowed for teaching instruction has to be spent
 in the learning process effectively. The findings show that the instructional time
 has a positive impact on students’ performance in mathematics, reading and
 science. However, when this effect is compared between different countries, it is
 found lower for the developing countries than the developed ones. Importantly,
 when testing the total year instructional time with students’ performance after
 controlling for school and student characteristics, no significant effects are found.
 Huebener, Kuger, and Marcus (2017) performed a secondary analysis of
 Germany data from PISA study cycles of 2000, 2003, 2006, 2009, and 2012 to study
 the impact of the education reform of increasing weekly instructions by two hours
 on improving the performance of students. They found that on average, the
 increase of instructional time improved student performance. However, low
 performing students benefit less than their high performing peers. The researchers
 argue that the content of the instruction is an important factor explaining this
 pattern. That is, lower-performing students might need more time than higher-
 performing students to process a specific learning content.
 From the different sources of literature about the instructional time and its
 association with students’ performance, it should be considered that different
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 findings are due to comparisons between different countries (i.e., developing vs.
 developed), or due to the level of analysis (i.e., school, teacher or student) or the
 nature of the instructional time due to teacher practices (Scheerens, 2016). It might
 be that in developing countries, students are able to only effectively use the time
 of instruction and the opportunity to learn at school, while their peers in developed
 countries have the opportunity to learn from other sources outside schools. Hence,
 it needs to be considered carefully in analysis to control for factors such as SES
 while studying the instructional time as a predictor of performance.
 OECD (2011) reported on the PISA 2006 study that the high instructional time
 demonstrated by the participating countries was found for South Korea and Hong
 Kong. In contrast, the low was for Finland. It is worth noting here that the three
 countries are all high performing countries in the PISA study. The same finding is
 found when comparing the highest country in instructional time in learning hours
 for mathematics per week (i.e., 4.5 hours or 6 class periods of instructions) for
 England, with another European country and the highest performing in PISA,
 Finland, which has only 3 hours (i.e., 4 class periods) of instructions per week
 (OECD, 2011).
 In addition to the instructional time students receive within their classes at
 school, homework is considered as an important part of the learning process.
 However, some scholarly literature shows little or no association between
 homework and students’ academic performance (Jerrim, Lopez‐Agudo, &
 Marcenaro‐Gutierrez, 2019). Using TIMSS and PIRLS data, Jerrim et al. (2019)
 investigate the relationship between primary students’ academic performance and
 time spent upon homework across 24 countries. They find little evidence that the
 amount of work given to students as homework correlates with their academic
 outcome (ibid). From the findings, the researchers conclude that homework, as a
 learning activity, needs to be improved in order to bring benefits for learners.
 In the present study, the TIMSS 2011 factors were constructed from different
 background questionnaires and the time of instructions was composed from days
 per year and hours per day in addition to considering the homework as part of the
 time spent for learning. At the school level, the total number of days per year for
 instruction in general, and the total number of hours per day were used.
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 Furthermore, teaching mathematics time per week was considered from the
 teachers’ responses (Tch_Mtime_Index) as reported in Table 1.1 (see also Appendix
 B, p. 157).
 2.6 Socioeconomic status (SES)
 Considerable scholarly literatures show SES factors to be the most important - or
 at least one of the most important- factors that are associated with students’
 achievement (Coleman et al., 1966; Sirin, 2005; Cliffordson & Gustafsson, 2010;
 OECD, 2010; Cowan et al., 2012; Mullis et al., 2012b). When Coleman et al. (1966)
 reported the outcomes of their study, the social background and SES of students
 were found to be strongly correlated with students’ achievement. Since that study,
 SES was considered as an important background factor to be included in statistical
 models and research, not only when considered as the main predictor variable but
 also as a covariate (Sirin, 2005). In other words, when studying the relationship
 between school resources and students’ performance, including student SES in the
 analysis models is not due to investigating the SES relationship with performance
 but rather to control for SES when studying the main predictor at the school level
 (i.e., the resources). However, different research shows differential SES findings
 according to the methods that the SES is calculated (OECD, 2010).
 As stated by a panel of experts at the National Centre for Education Statistics
 (Cowan et al., 2012), high SES was defined as having individual access to financial,
 social, cultural, and human capital resources. At a student level, parental
 education, parental occupation, and family income are representative indicators to
 a student SES (ibid). The TIMSS 2011 study considered at the student and school
 levels of its contextual measures a set of questions about SES. But it only focused
 on the parental education, number of books in the home, and home possessions as
 contextual variables to measure the students’ SES at the student level (Mullis et al.,
 2012b). Neither the parental occupation nor the family income was considered at
 the student level in TIMSS background data.
 In the present study, the available three variables from TIMSS 2011 data were
 considered to represent the student SES separately and building for each concept
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 its own index (i.e., factor). For the parental education (PAREDU), the highest
 parental education of both parents was used to represent the parental education
 factor. The second factor (BOOKS) was composed to measure the number of books
 in the home for students. The third factor of home possessions (HMEPOSS) was
 calculated when considering the variables of if a student has a computer at home,
 study desk/table for own use, books for own use without counting the schoolbooks,
 own room, internet connection, and if a student has a TV with Satellite at home
 (see Appendix B, p. 154). Of note, at the student level, I prepared from the TIMSS
 background data four SES measures. One separate factor to represent each of the
 parental education, number of books in the home, and the home possessions.
 Additionally, I prepared the overall SES measure which consisted the three
 measures in a one factor (Std_SES).
 However, the TIMSS 2011 school background questionnaire included, as well,
 two variables that measured the SES at the school level. The area where the school
 is located can have an effect and reflects the economic status of the school and
 people living in that area. The school principal was asked: “Which best
 characterizes the average income level of the school’s immediate area?” in the
 contextual school questionnaire. The school SES factor (Sch_SES) was built from
 this question and the responses were re-coded in a way to show to a high extent
 the discrimination between affluent areas and disadvantaged ones. Therefore, and
 for better interpretation purposes, the responses that were answered with “low”
 were considered as “Low SES” while the responses with “high or medium” were
 considered as “High SES” (see Appendix B, p. 151).
 2.7 Students’ enrolment (school and class size)
 School and class size are widely known and debated factors in educational
 literature (Martin et al., 2000; Klonsky, 2002; Stevenson, 2006; Hill & Christensen,
 2007; OECD, 2010; Scheerens, Hendriks & Luyten, 2014). On the one hand, some
 studies show evidence of the negative impact of school size on educational
 outcomes quality, for example when comparing traditional and charter schools in
 the United States (Hill & Christensen, 2007). In other words, small schools tend to
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 be well-managed and organised which leads to higher quality of teaching and
 learning. On the other hand, other studies conclude that a school should be large
 enough in order to include supportive and good facilities related to learning such
 as libraries and laboratories (Martin et al., 2000). This kind of debate is interesting
 when contrasting findings from national studies that consider national contexts
 with findings from cross-national studies such as TIMSS. It can be argued that
 school size can be interacting with other contextual factors when studying the
 effect of the school size on students’ performance. For example, in the IEA and the
 OECD studies, it was found that Asian countries such as Japan, South Korea, and
 Chinese Taipei have big school size and also class size, while their students’
 performance is among the highest internationally (OECD, 2010; Mullis et al.,
 2012b).
 In their meta-analysis and review studies, Scheerens, Hendriks and Luyten
 (2014) find that school size is positively associated with students’ performance
 when students are in a higher age category. In contrast to that, the relationship is
 negative when studying younger students. This finding can be interpreted and
 connected with the finding –mentioned earlier- from Martin et al. (2000). Because
 the existence of supportive and good facilities related to learning, such as libraries
 and laboratories at large schools, can increase the likelihood of using such
 resources by students in a higher age.
 In regard to class size, ideally, smaller classes in size would positively influence
 educational outcomes. The argument goes that reducing the number of students
 per teacher can help educators to spend more time focused on individuals'
 learning. However, findings from international studies show that having fewer
 students does not necessarily improve learning internationally (OECD, 2010;
 Mullis et al., 2012b). This lack of evidence demonstrating a positive link between
 class size and performance has led some national governments and influential
 policy bodies, such as the OECD, to conclude that reducing class size is an
 inefficient and misguided approach (OECD, 2010). These critics of reducing class
 size are further supported by the fact that many high-performing Asian countries
 continue to perform well despite having larger classes than most of other
 participating countries.
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 According to the TIMSS 2011 school questionnaire, principals reported on the
 school size by responding to a question on ‘total school enrolment’. By referring to
 the international studies and statistics, it was found in the latest OECD - Teaching
 and Learning International Survey (TALIS) results, the average of school size
 internationally was 504 students (OECD, 2019b). Considering this output and
 other additional context-related measures regarding the school size in Palestine
 and its distribution, the cut-off was decided. Thereafter, the total school size factor
 (TotEnr) was considered in the present study to represent a cut-off point of higher
 than 750 students as ‘big schools’ and 750 students or below as ‘small schools’ (for
 more information about building this measure see Appendix B, p. 151).
 Additionally, in this study, class size (or the student-teacher ratio at class) was
 studied as an input but from the teacher responses. The teacher reporting on this
 factor was considered additionally to represent the size of the class at the
 classroom level. At the class level, the class size factor (Tch_StdR_Index) was
 constructed by taking 25 students or less in a class as a ‘small class size’ and above
 25 students as ‘big class size’ (see Appendix B, p. 157). This calculation was also
 based on studying the international class average as found in the latest 2018 TALIS
 study as 24.5 students (OECD, 2019b), and the context of the Palestinian TIMSS
 2011 data and its distribution.
 In conclusion, the school and class size have shown differential findings in
 educational literature as presented previously. The source of such difference is
 reported from national versus international contexts, or when comparing higher
 age versus younger students. In the current study, both school and class size were
 introduced in the analysis even though the research is not aiming to compare
 different national data or different age groups.
 2.8 Age of schooling
 In most countries worldwide, students start school at the age of six. However, there
 are some countries that have their children starting schools at an earlier age. For
 example, in Australia, New Zealand, England, and Malta, children start school at
 the age of five. On the contrary, in some countries, children go to schools at a later
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 age. In the case of Armenia, Bulgaria, Denmark, Latvia, Romania, Finland, and
 some other countries children start school at the age of seven (UNESCO, 2011). For
 example, when reviewing the TIMSS 2011 international report, the report’s tables
 show that the Romanian students participating in the eighth-grade mathematics
 assessment are 14.9 years old when being tested. Moroccan participating students
 are 14.7 years old, Australian’s 14, England’s 14.2, Finland’s 14.8 and a one year
 younger for Palestinian’s 13.9 (Mullis et al., 2012b).
 Can the age of students be considered as one of the differential factors with
 respect to their achievement and is it relevant to what this study is seeking? As
 Cliffordson and Gustafsson (2010) argue, it has a strong effect in Sweden where
 they start school at age of seven. Because the TIMSS is a grade-based study, age
 can be an important factor to be considered when taking into account the grade
 retention phenomenon across countries. This may be the case and it needs to be
 considered when comparing results of performance between different countries in
 cross-national comparative research (Goos et al., 2013). When comparing TIMSS
 with PISA, this phenomenon (i.e., grade retention) can be considered as one of the
 big differences in the design of both studies. The OECD-PISA approach is basically
 measuring the students’ performance in reading, mathematics and science
 targeting students at a defined age (i.e., 15-16 years old) and selecting them from
 different grades. The PISA approach, therefore, is an age-based survey rather than
 a grade-based as the case of the IEA-TIMSS approach (OECD, 2011; Mullis et al.,
 2012b; Smith, 2008).
 In the case of the present study, where the analysis only focuses on a one nation
 sample (i.e., Palestine), the cross-national comparison is not an objective by itself.
 However, this factor might be acknowledged and considered when conducting the
 secondary analysis and interpreting the results. The age of students is therefore
 considered for the secondary analysis and calculated from the data of TIMSS 2011.
 The age of students is dichotomised in an index to represent the age as follow: 0 =
 13.5 years or below; 1 = above 13.5 years old (see Appendix B, p. 155).
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 2.9 Gender differences
 Since the first TIMSS study in 1995, the international reports have paid attention
 to the differences between females and males when reporting the results of
 students’ performance (Mullis et al., 2000). In the TIMSS 2011 results, gender
 differences in mathematics performance are found among some of the
 participating countries. From the 42 participating countries, 22 have shown no
 significant differences between their female and male students’ performance in
 mathematics. Seven of the remaining twenty countries have shown significant
 differences, that boys outperformed girls. The results of the rest (i.e., thirteen
 countries) have shown that girls significantly outperformed the boys (Mullis et al.,
 2012b).
 In Palestine, the difference between girls and boys was reported as 415 score
 points for girls, 392 for boys, with a significant difference of 23 points (se=2.9), in
 the TIMSS 2011 international report (Mullis et al., 2012b, p. 70). This result is
 calculated in the international report as a one level regression analysis. This means
 that the students’ gender groups (i.e., female vs. male) are tested for their effect on
 students’ mathematics performance without been tested along with other factors
 at the same level or at a different level (e.g., other students’ factors or school or
 teacher factors). Moreover, in the Palestinian context, Palestine has a diverse
 schooling system namely, Public –boys, girls and co-ed, and Private (Palestinian
 Ministry of Education, 1998). This heterogeneity can be expected to produce high
 variation between schools. Therefore, examining students’ performance in
 mathematics as a function of school characteristics while controlling for school
 types can be considered as a comprehensive quantitative and optimal approach.
 Thus, the effect of students’ gender, in addition to the school type that they are
 attending (i.e., boys, girls or co-ed schools), has been taken into account when
 conducting the secondary analysis of the TIMSS 2011 data in this study (see
 Appendix B, p. 154).
 However, it is always important to differentiate between factors that are fixed
 (i.e., fixed effects) such as gender, and factors that can be changed as a means of
 improving outcomes, for example utilising extra resources. Testing the hypothesis
 and finding association on gender with performance, such as females out-perform
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 males in TIMSS, does not mean that policymakers need to enhance the gender as
 a mean of improvement from such a finding. Nevertheless, it is important for
 statistical models that adjust for fixed effects while measuring the impact of other
 factors, such as in the value-added approach (Raudenbush, 2004).
 2.10 Students’ attitudes towards mathematics and school
 Similar to achievement as a ‘cognitive outcome’, attitudes towards a subject or
 towards the school, learning motivation, beliefs and aspirations in general are
 considered as ‘non-cognitive outcomes’ and objectives in the educational process
 as advocated by Bloom (1977). In his learning model, it has been involved under
 ‘Affective Outcomes’. A wide range of research shows a positive relationship
 between students’ attitudes towards mathematics and their performance. In
 testing fifth-grade students in mathematics and their attitudes towards
 mathematics, a positive and significant correlation has been found between
 students’ attitudes and their performance in mathematics (Michelli, 2013). In the
 same study, Michelli (2013) tests as well the differential effect of gender on this
 factor and finds out that a negative relationship exists for females. In other words,
 the females have negative attitudes towards mathematics and perform the same
 when compared to males. Other studies support this differential finding and show
 that attitudes differ by gender (Meece, Glienke, & Burg, 2006).
 In the TIMSS study, students have been asked about their attitudes and
 feelings. The student background questionnaire includes two types of items to
 measure this concept: The first asks about their attitudes towards the school and
 consists of: I like being in school; I feel safe when I am at school; I feel like I belong
 at this school. The second asks about their attitudes towards mathematics: I enjoy
 learning mathematics; I learn many interesting things in mathematics; I like
 mathematics; It is important to do well in mathematics. The TIMSS context
 considers the students’ attitudes from their perceptions of their feelings and
 enjoyment. It is an important part of learning models to include this factor (i.e.,
 attitudes) linked with engagement, enjoyment, positive attitudes towards a subject
 or the school, and therefore motivation (Carroll, 1963, 1989; Harnischfeger & Wiley,
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 1975; Bloom, 1977, 1978). TIMSS context considered this importance significantly
 as can be noticed from the background questionnaires.
 The secondary data analysis of TIMSS 2011 conducted in the present study
 considered both factors at the student level. Students’ attitudes towards the school
 were composed of responses of students to the questions about their feeling
 towards the school. It was coded “Low” where a student’s median response score
 was located in the range of “disagree” responses, and “High” where the median
 score was located among the ‘agree’ responses. The same was applied for the
 ‘attitudes towards mathematics’ factor. It was found in some questions that have
 been asked to the students, that the dimension of the question was reversed and
 constructed differently than the other questions. Such reversed dimensionality in
 some questions could be the cause of making these particular questions correlate
 ‘out of harmony’ with the rest of the group and therefore dropped from the analysis
 (see Appendix B, p. 155).
 Only one question in the student questionnaire was set for anchoring an
 important student feature. It is focusing on how much a student is motivated and
 has the self-confidence to go further in education at school or after. This aspiration
 feature was only presented in the TIMSS 2011 context in questioning students about
 their expectations for the highest level of education they expect to attain. Students’
 answers were ranged between “don’t know” to “higher than bachelor”. As only one
 question comprised this factor, I applied no recoding procedure for this factor in
 the present study, and all of its original categories were used in order to maintain
 it unmodified as much as possible (see Appendix B, p. 154). Once again, this is
 another shortage and gap in the TIMSS context to have a single variable for such
 an important concept instead of having a set of variables acting as a construct (Frey
 & Hartig, 2020).
 2.11 Teacher characteristics and backgrounds
 Teacher characteristics and background such as gender, age, experience, and
 qualification have been identified in the literature as important and relevant
 predictors of students’ performance, among those that can be modified by
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 educational policies (Hanushek et al., 2005; Hanushek & Rivkin, 2012; Ladd &
 Sorensen, 2014). In their study on estimating teacher value-added on student
 achievement, Hanushek et al. (2005), from among the teacher characteristics,
 conclude that the experience of a teacher is important. Harris and Sass (2007)
 report similar findings on teachers’ professional development and their experience
 in relation to their impact on students’ mathematics achievement.
 On the contrary, in a multilevel analysis of teacher characteristics and student
 achievement in low-performing schools, Huang and Moon (2009) find that
 teaching experience did not have any significant relationship with student
 achievement. Additionally, their findings indicate that teachers’ qualification
 characteristics also were not statistically significant in producing student gains.
 Such inconsistent findings in the literature are often attributed to the fact that the
 association between teachers’ qualifications and student performance is highly
 context dependent. In the TIMSS context and for the Palestinian case, the present
 study considered the teacher factors as an input at the school level and considered
 the importance of the hierarchy (i.e., adding teachers’ factors at school level and
 students’ factors at student level in the MLM analysis). That was done to avoid any
 bias or misinterpretation as recommended by Huang and Moon (2009) in their
 conclusion.
 In the present study, teacher experience, age, gender, and qualification were
 formed into indices in order to be used to examine the relationship between
 teacher characteristics and students’ performance. The indices were used, as can
 be seen in Appendix B, pp. 155-157, taking into account all the possible responses
 of teachers from the teacher background questionnaire. For example, when
 making the composites of teachers’ level of qualification, not only their formal
 education was considered, but also the specialisation in their studies. Additionally,
 it includes whether they are qualified with an education certificate for teaching
 mathematics. In Palestine, it is possible to become a teacher in mathematics after
 university of a bachelor of pure mathematics or a bachelor degree in mathematics
 education.
 Teachers’ background such as qualifications and training, and teachers’
 practices such as instructions and teaching strategies (e.g., cooperative learning,
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 assessment as frequent formative feedback) have all been suggested to enhance
 teaching quality and instructional practices to foster students’ engagement and
 learning (Harnischfeger & Wiley, 1975). Because such practices and processes
 actions are not part of the TIMSS 2011 constructs, this acted as an important part
 of the second phase of the present study. Feedback gained from teachers during
 interviewing or during the discussion can be very important in employing their
 view and understanding of learning mathematics in Palestine.
 2.12 Interaction with other teachers
 Teachers’ collaboration, or interaction between teachers, at the same school is
 found to be sparsely presented in the literature compared to studying teachers’
 qualifications and characteristics. In a meta-analysis of studies regarding
 professional communities, a small but positive effect of professional communities
 on student achievement is indicated (Lomos, Roelande & Bosker, 2011). Teachers’
 interaction in discussing how to teach a particular topic, collaborating in planning
 and preparing instructional materials, sharing what they have learned about their
 teaching experiences, visiting another classroom to learn more about teaching, and
 working together to try out new ideas, are all practices that can be found within a
 school context. Therefore, in addition to the TIMSS 2011 contextual data to be
 analysed, this concept will be considered as an important insight into the staff
 practices to be investigated from the participants’ perceptions of their real-life
 practices at school.
 The teacher questionnaire in TIMSS 2011 included five questions that have been
 answered by mathematics teachers about their collaboration. Discussing how to
 teach, collaborating in planning for preparing materials, sharing experience,
 visiting other classrooms to learn from each other, and working together to try out
 new ideas, were the main domains of this inquiry. The index of teachers’
 interaction and collaboration is prepared by using the five variables. It is
 dichotomised into two categories; where teachers responded by daily or at least
 weekly collaboration “1”, or less than weekly (i.e., never or monthly), the code was
 given as “0” (see Appendix B, pp. 156-157).
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 Teachers’ interaction and collaboration were considered in the secondary
 analysis for TIMSS 2011 data from the available constructs in the TIMSS
 background questionnaires. Yet, the relationship between the teacher and her/his
 students is still missing. This important processing factor in the teaching-learning
 mechanism and within the classroom practices context can be considered as a
 precursor of engagement of students within the classroom and therefore the school
 environment. This factor needs visiting, interviewing, and discussing with the
 participants within their schooling environment. Consequently, in the current
 study, I considered in its second phase questioning and interviewing teachers and
 principals for student-teacher interaction.
 2.13 Summary
 Based on the reviews of previous research in the scholarly literature, it is noticeable
 that the TIMSS study contained gaps in its context (contextual background
 questionnaires) which need to be considered. On the one hand, the secondary
 analysis of TIMSS 2011 data considered the available context (as existed). On the
 other hand, the practices such as connecting the school climate with its working
 conditions, and considering the leadership practices from other perspectives, all
 need other research lenses rather than the principal self-reported considerations
 in the TIMSS analysis. The participants’ views, perspectives, practices, and
 interactions within the school context can still provide an informative source of
 knowledge.
 In the review of the literature chapter, I discussed the main TIMSS context
 factors that were used as trends in TIMSS as an ILSA through all cycles since 1995.
 From this review, I noticed that these factors could be sufficient indicators for
 students’ learning within a quantitative survey approach. Nevertheless, this
 contextual quantitative data still has a gap in two aspects: The first is that they
 measure the action and/or the existence of some important elements at schools
 related to learning without considering the practices that staff (principals and
 teachers) experience within their real-life at schools as practitioners. For example,
 school resources were measured for their existence and/or usage within a self-
 report collected data in TIMSS quantitative context, and not within a detailed
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 reported practice or process reflecting the practitioners’ perspectives. The second
 aspect is that the measurement of the relationship between learning and other
 contextual indicators is cross-sectional. In other words, there is no follow-up on
 the long term to capture degrees of achievement rather than snapshot learning
 measures. The connection between both (i.e., self-report versus practice, or cross-
 sectional versus follow-up) is reciprocal and accordingly need to investigate
 learning from quantitative and qualitative lenses as the current study endeavours
 to do.
 In the next chapter, I will present and discuss the research design, the
 methodology and the methods used in the study. Presenting the methodology will
 take place in the upcoming chapter as a consequence of the study objectives and
 frameworks (the theoretical and methodological) as presented in the first two
 chapters.
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 CHAPTER 3
 RESEARCH DESIGN, METHODOLOGY AND METHODS
 3.0 Overview
 In this chapter, I present my thoughts of what constitutes the knowledge in which
 the research is intending to generate within my understanding of the research
 objectives. Consequently, this chapter outlines the methodology and the design of
 the research in the light of the frame of reference that located my attitude and
 relation to the production of data, and the selection of research tools and methods.
 Afterwards, I present an account of the methods used in the two phases of the
 study, including procedures and techniques, instruments, data collection, analyses
 methods for both phases, and finally the ethical research consideration.
 3.1 Research design and methodology
 The research design of the current study was constituted and structured to best-fit
 the aims and objectives of the research. As defined in the first chapter (i.e., the
 introduction), the study objectives were mainly addressed through two procedural
 actions. On the one hand, investigating what factors at school, classroom, and
 student levels have impacts (value-added) on mathematics performance by
 utilising the TIMSS 2011 assessment. On the other hand, further, to follow up such
 empirical findings to uncover teaching and learning processes which were out of
 the scope of TIMSS such as quality of teaching, teachers’ practices and classroom
 learning environment. Therefore, these objectives were carried out through two
 phases: The first phase considered the TIMSS 2011 Palestinian sample as a base for
 secondary analysis. The second offered a deeper insight into the participants’ views
 and on the processes and interactions that impact on student performance. Thus,
 the empirical approach of the present study was based on an explanatory
 sequential design (Creswell, 2014), using quantitative and qualitative analyses.
 Quantitative methods deal with strategies and procedures to collect data in
 order to achieve the desired research objectives, for example, through surveys or
 studies that depend on questionnaires or tests (Adam, 2014). Whilst such
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 approaches are often used in positivist and post-positivist paradigms, they can also
 have application in interpretivist or mixed methods research. For example,
 questionnaires sent out to participants might indicate trends that are then
 investigated more in-depth by means of interviews (see, for example, Smith 2014).
 In the case of TIMSS, assessment tests and contextual background questionnaires
 were used (Mullis et al., 2009). The tools of measurement (i.e., questionnaires and
 cognitive assessments) collect data from the targeted participants, either by census
 or in a sample base design, and can be considered as suitable lenses to generalise
 their results after the data been analysed (Babbie, 1990, 2010; Creswell, 2012b). In
 this approach, the research is striving to find out connections between an outcome
 and factors suggested to influence that outcome or seeking to find causes and
 effects within the empirical and experimental design. In addition, quantitative
 research methods usually require statistical techniques in order to analyse the
 quantitative data and find out empirical evidence through correlations,
 regressions, multilevel models or other kinds of sophisticated statistical methods
 (Creswell, 2012a).
 Alternatively, qualitative methods, which are often associated with
 constructivist or interpretivist paradigms, deal with understanding the context of
 participants through gathering information not only self-reported by them but also
 about them by observing, interviewing, and discussing their context (Creswell,
 2012b). In qualitative research, it is possible to explore in-depth a process, an event,
 an activity, or individuals under research (Lincoln & Guba, 2000; Neuman, 2000;
 Schwandt, 2007; Pickard, 2013). By focusing on a group or individual under study,
 the sample of research can be considered here in different perspectives than a
 representative sample to be generalised. It is possible to select purposefully the
 units under research, but it should be defined by a criterion that links with the
 research objectives (Stake, 1995, 2005). However, the information to be gathered
 by the means of qualitative approach is different from that to be gathered for a
 quantitative one. Therefore, it is not necessary to provide participants with
 questionnaires asking them to fill in predefined and well-structured questions like
 in quantitative methods. The feedback and views are more important when a
 researcher needs this information about the targeted participants. Furthermore,
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 the aim of qualitative inquiry is to describe the reality of the area under research,
 and to understand the situation and the values attributed to this by individual
 participants in the research (Denzin & Lincoln, 2018). Qualitative methods
 emphasise the value of individual experiences and views, as encountered in real-
 life situations (Yin, 2009, p. 4).
 While quantitative methods can have the advantage of generalising the
 findings and testing associations, correlations, or causality through gathering
 quantitative data, it can only provide knowledge about what the study searched
 for. It does not provide in-depth information on how the elements under study
 related to their context and with each other. Without focusing in-depth through
 gathering participants’ view and observing how processes or activities occurred, as
 the qualitative methods can do, some of the objectives can, still, remain unknown.
 However, the qualitative methods, which can provide more in-depth and detailed
 knowledge about the context, practices, and individuals, still cannot provide
 empirical evidence to generalise. Therefore, a strategy that mixes both methods
 can be the optimal methodology in cases where a research investigation strives to
 find out what elements matter on an outcome, and how practically variation occurs
 within a context (Tashakkori & Teddlie, 2003; Creswell, 2012a).
 As illustrated earlier in the study phases chart (Figure 1.1), the first phase of this
 study obtained a general understanding and a representative judgment on the
 population with regards to the contextual factors associated with mathematics
 performance. That is, where the first phase included a comprehensive inclusion of
 all available TIMSS 2011 variables related to mathematics learning (see Table 1.1,
 Appendix A, and Appendix B). Nevertheless, in the light of the study objectives,
 this quantitative method is not sufficient to capture the details of the situation and
 to unveil the yet “unknown” part. It is the teaching practices and working
 conditions at school from the perceptions of the practitioners, the school principal
 and the mathematics teachers that provide the focus for the more in-depth study
 proposed. Therefore, the qualitative tools were built depending on the first phase
 findings in two ways: first by focusing on the measures that were undertaken in
 the secondary analysis in-depth, and second by investigating practices and
 teaching-learning mechanisms which were originally not part of the quantitative
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 phase. In other words, the qualitative second phase data intended to help explain
 and build upon initial quantitative TIMSS 2011 interventions.
 The first phase of the current study used the MLM models to research the
 associations between mathematics performance and the contextual background
 from the TIMSS 2011 quantitative data. As argued by Adam (2014), post-positivism
 does not reject the quantitative methods, it does endeavour to harness them within
 a more sophisticated research design. It is more discreet concerning direct and
 strong interpretations and restricted regarding the direct effects or causality
 findings reporting within quantitative data and methods. Taking into account
 ‘only’ the first phase of the study, the secondary data analysis applying the MLM
 located under the post-positivist paradigm. Rather than building strong
 interpretations of the first phase results, however, triangulation and integration of
 methods (i.e., combinations of quantitative and qualitative methods) were applied.
 Subsequently, the second phase source of data (information) is qualitative and
 within the interpretive nature (Schwandt, 2000, 2007; O’Donoghue, 2007; Pickard,
 2013; Denzin & Lincoln, 2018). This aligns the overall study (i.e., the two phases) to
 provide an understanding of the subjective world of the participants (the
 mathematics teachers and the school principal) as practitioners within their
 specific context at their school.
 In summary, the epistemological and methodological frame of reference that
 located the attitude and relation of me -as the researcher of this study- to the
 production of data and the selection of research tools and methods were
 underpinned by the choice of the sequential design. The source of knowledge
 “epistemologically” in this research was the quantitative MLM analysis of TIMSS
 2011 “the empirical” that led to in-depth investigations about practices from the
 practitioners -school leader and mathematics teachers- “the authoritative”.
 Therefore, my two-phase research can be defined ontologically and
 epistemologically as follow:
 • Ontologically: TIMSS 2011 secondary analysis, using advanced and sophisticated
 methods “MLM”, was used to examine the empirically objective reality of
 mathematics performance and its association with different levels (school,
 teacher, and student) characteristics and practices. Then the second phase

Page 65
                        

51
 investigated in-depth the subjective reality as seen by participants (principals
 and mathematics teachers) real practice.
 • Epistemologically: I researched the TIMSS 2011 data independently and not
 been part of it in the first phase, while I interacted with the participants in the
 second phase as a researcher and contributed to the research investigation.
 3.2 Methods of phase 1: Advanced secondary analysis of TIMSS 2011
 3.2.1 TIMSS as an assessment survey
 Since the year 1995, TIMSS has provided countries around the world every four
 years with information regarding teaching and learning in mathematics and
 science. In addition to the performance test data for fourth and eighth-grade
 students, TIMSS collects contextual background information about the availability
 of school resources and the quality of curriculum and instruction. It provides
 countries with the opportunity to measure progress in educational performance in
 mathematics and science, together with empirical information about the contexts
 for schooling (Mullis et al., 2009; Martin & Mullis, 2012). Six TIMSS assessment
 cycles have now been completed and published, whilst the seventh (i.e., 2019 cycle)
 has recently been completed but not yet published (International results are
 scheduled for December 2020, available at
 https://timssandpirls.bc.edu/timss2019/index.html# Accessed: 18 July 2020). The
 TIMSS fifth cycle in 2011 for eighth-grade mathematics assessment used a
 mathematics framework which was organised around a content dimension (i.e.,
 number, algebra, geometry, data and chance), and a cognitive dimension (i.e.,
 knowing, applying, and reasoning). In addition to that, a contextual framework
 was used to collect background information through questionnaires (Mullis et al.,
 2009).
 TIMSS as an international large-scale assessment (ILSA) study is a sample-
 based survey implemented on participants that represent a whole population.
 Students, both at fourth or eighth-grade, teachers, and school principals of a
 sample are selected to represent the overall population at a national level (Martin
 & Mullis, 2012). The study is quantitative in its nature and therefore the
 https://timssandpirls.bc.edu/timss2019/index.html
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 instruments used to collect data are quantitative tools. Standardised mathematics
 or science tests are provided to students as testing booklets to gather the data
 about students’ mathematics or science performance. Structured background
 questionnaires are provided to participants with prompts to respond to by
 selecting from predetermined answers like multiple-choice or filling a space where
 a number is required. Such data is usually analysed quantitatively and
 hypothetically tested for statistical inferential level to be generalised and reported
 at a population level (Mullis et al., 2009; Martin & Mullis, 2012). Within such a
 framework, the ILSA studies are located within the quantitative research paradigm
 and use complex sample-based design across participating entities.
 When reviewing TIMSS 2011 Assessment Frameworks (Mullis et al., 2009), it
 can be noticed that the study is considering no conceptual framework that is
 underpinning a knowledge theory (e.g., learning theory). The study instead is
 focusing on content and cognitive domains aimed to measure students’
 performance using a criterion-referenced test design. Alternatively, it provides a
 set of benchmarks for international comparisons. TIMSS also provides an
 important quantitative data set for secondary analysis by using the contextual
 information from students, teachers, schools and education system on variables
 thought to be associated with students’ performance (Frey & Hartig, 2020).
 The TIMSS assessment frameworks argue that the assessment items
 implemented in mathematics test were built after considering the curriculum of
 eighth grade in the participating countries (Mullis et al., 2009). This debate is taken
 further in the TIMSS assessment as covering the intended curriculum and the
 assessment outcomes as covering the achieved curriculum. Further, the TIMSS
 frameworks argue that the implemented curriculum, which deals with teaching
 practices, is also considered within the contextual background linked with the
 assessment. However, I would argue that, taking a snapshot and self-report
 responses from participants (i.e., principals and mathematics teachers) through a
 questionnaire without studying their practices and views can be a critical shortage
 in overall TIMSS trends cycles since was established.
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 3.2.2 Population and sample
 The data used in the first phase of the current study was collected in Palestine as
 part of the TIMSS 2011. The TIMSS 2011 sample of schools represents the population
 of eighth-grade students in the areas of West-bank and Gaza Strip. The basic
 international sample design for TIMSS is a stratified two-stage cluster sample
 design (Martin & Mullis, 2012). In this sample design, schools were selected as
 primary sampling units. Within each sampled school, one or more eighth-grade
 classes were selected as secondary sampling units. Within each selected class,
 either all students were presented to participate or randomly selected. TIMSS 2011
 sample did not represent the teachers of the population because teachers were not
 selected as sampling units. Hence, teachers’ analysis and reporting should be
 considered either to the school level or at the student level (ibid).
 In the secondary data analysis for the first phase, students’ mathematics
 performance, along with background constructs representing students’, teachers’,
 and schools’ contextual data were used. The sampled data representing the
 Palestinian population of schools and students at Grade 8 consisted of 137 schools
 and 4,632 students in addition to 137 teachers teaching mathematics in the selected
 classes of the sample. In the TIMSS 2011 sample for Palestine, only one class was
 sampled from each school. Thus, the sample consisted of 137 classes too. These
 data included students’ performance scores for TIMSS 2011 mathematics test. In
 addition to contextual data representing information collected by questionnaires
 from students, school principals and mathematics teachers (Mullis et al., 2012b).
 3.2.3 TIMSS 2011 secondary data analysis preparation
 In order to prepare the TIMSS 2011 data for secondary analysis, composite measures
 (factors) were computed from original contextual background variables for the
 levels of analysis to be considered as predictors for the performance outcome. In
 the contextual background questionnaires, the TIMSS has not clearly defined
 constructs that can be used in further analysis. The contextual questions were built
 as stand-alone items as provided in the assessment TIMSS 2011 frameworks (Mullis
 et al., 2009). In the data preparation steps, factors were prepared using the
 statistical package IBM SPSS Statistics for Windows, Version 20 (2011).
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 As the background questionnaires provide more than a single variable to
 measure each concept (see Appendix A), principal component analysis (PCA) was
 used to derive composite measures for the analysis rather than individual variables
 (Jolliffe, 2002; Agresti, 2013; Osborne, 2014). The PCA provides a correlation matrix
 where the correlation between different variables is calculated with a rotation in
 order to identify where the consistency is the best, and therefore suggest the best-
 fit statistics index to form a factor. Accordingly, some constructs (i.e., background
 variables) that failed to be part of the composite measure were dropped from the
 index (Osborne & Banjanovic, 2016). When the composites were prepared by
 applying the PCA, first a scale from the desired variables was constructed as a first
 step (consisted of standardised continuous scale data of a mean 10 and a standard
 deviation 2). Then the scale was recoded for better interpretation purposes, taking
 into consideration two important references. The first is the literature and the
 second is the Palestinian TIMSS 2011 data context and its distribution. As it was
 explained earlier in the second chapter, the OECD TALIS study - for example - was
 found very important in deciding how internationally the school and teacher
 factors constituted.
 All composites were (dichotomised) and recoded into dummy variables with a
 higher level of effect (or the presence of the effect) coded as “1” and lower level of
 effect (or the absence of the effect) coded as “0”. Except for the students’
 expectation to go on their highest level of education “Std_Exp”, the composite was
 recoded while considering all students’ responses (not dichotomised). The
 composite retained all of its original categories and maintained unmodified
 because only one variable comprised this factor, and because it is a covariate
 controlling measure. Therefore, the recoding of the “Std_Exp” composite was
 coded as (0 = Don’t know; 1 = 10th grade; 2 = Secondary education; 3 = Diploma; 4
 = Bachelor; 5 = Higher than a Bachelor). Details regarding the way of how the
 factors were created are given in Appendix B (p. 154).
 For quality measures that can assure the consistency between the single
 constructs and the new composite measures (factors) which were built from these
 constructs, reliability test (i.e., internal consistency) using Cronbach Alpha was
 applied (Cronbach, 1951). The reliability was calculated before and after building
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 each index in a case where an index was built after dropping at least one variable
 of its components. While in cases where the index was built without dropping any
 of its variables’ components, the reliability was calculated only one time (see
 Appendix B).
 In their study of effective schools in science and mathematics, Martin et al.
 (2000) discriminated high performing from low performing schools by grouping
 them on the basis of their students’ performance. They ranked the schools after
 aggregating their students’ performance at the school level and then decided that
 the top third are those “high-performing” schools and the bottom third are those
 “low-performing” ones. This procedure can be considered acceptable for
 descriptive analysis purposes and reporting on discriminating between high and
 low performing schools for their characteristics (quantitatively). On the one hand,
 the analysis conducted in their study only considered the students’ performance
 when discriminated between schools. They ignored, on the other hand, the
 importance of the background and context. It could be possible that schools
 among the high-performing group are – for example - high performers for the
 reason of a high portion of intake (i.e., SES, resources, and quality of staff). In other
 words, without controlling for school or student contexts, the first step of this
 approach considered ranking the schools (only) according to their aggregated
 students’ performance.
 Instead, in the current study, the TIMSS 2011 data was used first to discriminate
 between schools regarding their mathematics performance and at the same time
 employed this approach into the background constructs provided along with the
 TIMSS study. In other words, the discrimination between schools concerning their
 students’ performance was considered in the students’ scores in mathematics in
 addition to all participants’ background constructs. In the quantitative phase of
 the present study, the step of discriminating between high and low performing
 schools was the last step of the MLM analysis. This is because the MLM analysis
 was utilised to produce the set of schools that represent the population of the
 second phase. In the next sections, the methods used in the secondary analysis for
 discriminating between high- and low- performing schools, while controlling for
 the contextual background data, are explained in detail.
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 3.2.4 Methods of the TIMSS 2011 secondary data analysis
 Due to the nested structure of the sample design used in TIMSS studies (Martin &
 Mullis, 2012), where classrooms are nested in schools and students are nested in
 classes, the traditional model of one level regression analysis is limited to examine
 relationships between variables either at only school level or student level with the
 outcome (i.e., mathematics performance) at a time. Therefore, multilevel
 modelling (MLM) analysis (Heck & Thomas, 2020; Goldstein, 2011; Snijders &
 Bosker, 2012; Hox, 2010; Raudenbush, 2004; Raudenbush & Bryk, 2002) was
 employed as the main statistical method for the quantitative first phase of the
 current study. Multilevel models (also known as hierarchical linear models or
 linear mixed-effect models, among other names) are particularly appropriate
 statistical models for research designs where data for participants are organised at
 more than one level (i.e., nested data). Nesting means that observations are not
 completely independent of each other. For example, students in the same
 classroom share the same teacher, the same classroom climate, the same set of
 peers, and so on. If we do not account for the nested structure of the data, we
 violate the assumption of ordinary least squares (OLS) regression that observations
 are independent of each other (Heck & Thomas, 2020; Snijders & Bosker, 2012; Hox,
 2010). The units of analysis are usually the individuals at the lower level, who are
 nested within contextual units at a higher level. Moreover, multilevel models can
 be used as an alternative to the analysis of variance (ANOVA), where scores on the
 dependent variable are adjusted for covariates (e.g., individual differences such as
 gender) before testing other contextual differences such as student motivation at
 a student level or school resources at school level.
 In order to answer the first phase research questions in this study, a sequence
 of analysis steps using the multilevel modelling techniques were used. Hence,
 analyses were undertaken using the MLwiN software version 2.36 (Rasbash et al.,
 2017). Additionally, and to validate the findings from the MLwiN, I repeated the
 MLM analyses using the SPSS mixed-models analysis technique (Heck, Thomas &
 Tabata, 2013; Albright & Marinova, 2015). The findings from the SPSS mixed models
 matched with the MLwiN analyses.
 https://en.wikipedia.org/wiki/Nested_data
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 In TIMSS studies, the student mathematics performance is measured as a scale
 score and consisted of five plausible values calculated for each student as a measure
 of his/her performance (Mislevy et al., 1992). In the current study, the dependent
 variable – in other words, the outcome or mathematics performance - used in the
 MLM models was calculated from the five plausible values for each student. In
 other words, the original TIMSS variable of the first plausible values indicating
 mathematics performance (BSMMAT01) was selected, alongside the other four
 plausible values as the outcome variable at level 1. The predictors (i.e., school,
 teacher, and student contextual factors) were used after being calculated from
 their original background constructs as explained in the analysis preparation
 methods section previously.
 The multilevel models of analysis comprised of two levels representing the
 nature of the structure of the data. It included the student data at the first level
 and school and teacher data at the second level. It should be noted here that the
 three levels of respondents (i.e., school, teacher, and student) were analysed in the
 MLM and considered as two levels. The school and teacher data were considered
 at the same level because each school in the sample has one mathematics teacher
 teaching the whole class. The students’ data at the first level was comprised of the
 students’ mathematics performance (i.e., the dependent variable) in addition to
 the students’ factors that have been composed of the students’ background
 constructs. At the second level, schools’ and teachers’ factors as composites of their
 background constructs were presented.
 Additionally, the TIMSS 2011 data was provided along with different levels of
 weights to be used in order to represent the overall population of the Palestinian
 eighth-grade students (Martin & Mullis, 2012). In the multilevel analysis models,
 for each level of the TIMSS 2011 data, the appropriate weighting factors were used
 in the calculations. At the level-1 (i.e., student level), the students’ weights
 (TOTWGT) were used, while data at level-2 were weighted using the school
 weights (SCHWGT). As mentioned earlier, when validating the findings by using
 the SPSS mixed models, the individual student case weights (HOUWGT) were used
 as they represent the overall students’ sample (Martin & Mullis, 2012).
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 The multilevel analysis models were applied while including for each level all
 factors first and those factors for which the estimated change did not exceed twice
 the associated standard error were considered to be not significant and removed
 from the analysis (i.e., when p>0.05). After that, the models were re-estimated
 again including only the significant effects retained. The aforementioned approach
 was applied to finalise the MLM models to an ultimate final model that includes
 only significant factors from all levels. More details about the MLM models
 sequence will be discussed and explained in the upcoming sections of this chapter.
 By applying the MLM, the outcome (i.e., students’ performance) can be
 predicted by subscribing the estimated values of different levels factors into the
 final MLM model. This provides a variety of outcome prediction, some exceeding
 the observed outcome positively, while others negatively. The differences between
 the observed values and the predicted ones from the MLM model are defined as
 residuals (Heck & Thomas, 2020; Goldstein, 2011). For example, if a student with
 an observed TIMSS 2011 performance score in mathematics is ‘560’, and according
 to the MLM calculation that student got a predicted score of ‘550’ in the final
 model. This means that the residual calculation for that student is given as the
 difference between the observed (i.e., the TIMSS 2011 score) and the predicted (i.e.,
 applying the MLM) values (+10). Residuals, therefore, can be considered as a
 coherence procedure in order to identify the units of the population to select the
 case study school for the second phase (i.e., those cases where they mitigated for
 their background and achieved higher than expected).
 In the current study, the positive residuals were considered to perform as the
 population for the second phase case study because it was expected that they could
 provide revealing information about their schools on how they exceeded the
 expected performance. In other words, such schools mitigated for disadvantages
 such as low SES or shortages in resources and thus could provide interesting
 information about that mitigation. In spite of that, the schools with negative
 residuals might also have told a revealing story, it would not be expected that they
 inform the research about overcoming challenging circumstances. Consequently,
 and additionally, because of time and budget constraints in this study, I decided
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 to favour the positive residual schools over the negative ones for the second phase
 case study.
 3.2.5 Mathematical approach of the MLM analysis
 As explained earlier, the MLM analysis purpose is to examine the percentage of
 variance in mathematics performance explained by the school factors, after
 controlling for the student characteristics. In order to answer the first two research
 questions, representing the first phase of the study, seven sets of multilevel analysis
 models were used:
 - Research Question 1: Fully unconditional model: A fully unconditional
 model ‘Null model’ is fitted to estimate the variance components of the
 outcome (i.e., students’ mathematics performance) between and within
 schools. It contains no predictor variables, which cause partitioning the
 total variance of the outcome (mathematics performance) into within and
 between schools.
 Yij = 0j + eij … at level 1 (the student level) 0j = γ00 + u0j … at level 2 (the school level)
 Where: (Yij) is representing a mathematics performance score of student (i) at
 school (j); (0j) is the school mean of students’ scores (intercept); (eij) is the
 variance of students’ scores within a school (between students); (γ00) is the grand
 mean of all schools scores (mean of 0j); (u0j) is the variance of students’ scores
 between schools.
 MLM analysis allows to partition the variance in an outcome variable (like
 mathematics scores) into within- and between-group components (in the current
 study within and between schools). Thus, we can calculate the proportion of
 variance in the outcome between schools compared to the total variance. This
 variance portioning is called Intra Class Correlation (ICC) coefficient (Hox, 2010).
 A larger ICC coefficient indicates more variation across schools and/or greater
 homogeneity within schools. At Level 2 (the school level), we can estimate the
 variance in the average outcome (e.g., performance). Variance components
 provide information on whether average performance varies across Level 2 units
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 (e.g., schools). In other words, MLM allows us to use Level 2 variables to explain
 school differences.
 - Research Question 1a: School explanatory model: A school-level model
 is fitted to estimate the variance in performance explained by ‘only’ the
 school factors in the model.
 Yij = 0j + eij
 0j = γ00 + γ01 (TOTENRj) + γ02 (DISADVj) + γ03 (SCH_SESj) + ... u0j
 Where: (γ01 … γ0n) is representing the estimated change (coefficient) in mathematics
 performance associated with the school factor at school level (j) – regression slope
 at level 2. For example, when including “TOTENRj” as the total enrolment or school
 size, “DISADVj” as students at school come from a disadvantaged background,
 “SCH_SESj” as school socioeconomic status, and other school background factors
 (three dots were used in the equation to indicate that all school factors were used
 in the model, and later when presenting the outcomes tables, all school factors in
 the explanatory model will be presented). See Table 1.1 and appendix B where all
 background factors were prepared and explained. As illustrated in Figure 3.1, a
 school explanatory model is the model where the relationship is examined between
 the school background independent variables (explanatory factors) only at level 2
 and the student performance as a dependent variable at level 1.
 Figure 3.1: School explanatory model
 - Research Question 1b: School Full Model (school effectiveness): A
 multilevel model represented by schools’ factors after controlling for
 students’ factors is fitted to estimate the variance in performance explained
 by the school factors after adjusting for the effect of students’ factors (i.e.,
 school value-added).
 Yij = 0j + 1j (BOOKSij) + 2j (PAREDUij) + 3j (STD_EXPij) + 4j
 (Std_Att_M_Indexij) + 5j (Std_Safe_Indexij) + eij
 0j = γ00 + γ01 (HOURS_Dj) + … u0j
 1j = γ10
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 2j = γ20
 3j = γ30 (γ31, γ32, γ33, γ34, γ35)
 4j = γ40
 5j = γ50
 Where: (Yij) is representing a student (i) mathematics score at school (j)
 (0j) is the school mean of students’ score (intercept)
 (γ00) is the grand mean of all schools’ scores (mean of 0j)
 (γ01) is representing the estimated change (coefficient) in mathematics
 performance associated with the school factor, for example: ‘HOURS_D’ (total
 instructional time per day) at school level (j) – regression slope at level 2.
 (γ10 … γ50) is representing the estimated change (coefficient) in performance
 associated with the student factor at the student level (i) – students’ levels slopes
 (regression slope at level 1); for example: ‘BOOKSij’ as books in the home;
 ‘PAREDUij’ as highest level of education completed by parents, and so on. Of note,
 for the factor (STD_EXP) which represents the students’ expectations on further
 education, as the only factor left without been dichotomised (i.e., having values of
 0 and 1), the γ30 is composed of (γ31- γ35). The reason is that this factor was coded as
 (0 = don’t know, to 5 = higher than a Bachelor).
 (eij) is the variance of students’ scores within a school
 (u0j) is the variance of students’ scores between schools
 As illustrated in Figure 3.2, a school full model is the model where the
 relationship is examined between the school background independent variables
 (explanatory factors) and the student performance as a dependent variable while
 adjusting for the effect of students’ factors (e.g., postcode).
 Figure 3.2: School full model
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 - Research Question 1c: Teacher explanatory model: A school-level
 model represented by teachers’ factors is fitted to estimate the variance in
 performance explained by ‘only’ the teacher factors in the model.
 Yij = 0j + eij
 0j = γ00 + γ01 (T_Exp_Indexj) + γ02 (REC_T_SEXj) + γ03 (TCH_AGEj) + ... u0j
 Where: (γ01 … γ0n) is representing the estimated change in performance associated
 with the teacher factor at school level (j) – regression slope at level 2. For example,
 when including “T_Exp_Indexj” as teachers’ years of experience index and other
 teacher background factors. See Table 1.1 and appendix B where all background
 factors were prepared and explained. As illustrated in Figure 3.3, a teacher
 explanatory model is the model where the relationship is examined between the
 teacher background independent variables (explanatory factors) only and the
 student performance as a dependent variable.
 Figure 3.3: Teacher explanatory model
 - Research Question 1d: Teacher Full Model (teacher effectiveness): A
 multilevel model represented by teachers’ factors after controlling for
 students’ factors is fitted to estimate the variance in performance explained
 by the teachers’ factors after adjusting for the effect of students’ factors (i.e.,
 teacher value-added).
 Yij = 0j + 1j (REC_SEXij) + 2j (BOOKSij) + 3j (PAREDUij) + 4j (STD_EXPij) + 5j
 (Std_Att_M_Indexij) + 6j (Std_Safe_Indexij) + eij
 0j = γ00 + γ01 (REC_T_SEXj) + γ02 (TCH_AGEj) + γ03 (TCH_MEDUj) + u0j
 1j = γ10
 2j = γ20
 3j = γ30
 4j = γ40 (γ41, γ42, γ43, γ44, γ45)
 5j = γ50
 6j = γ60
 Where: (Yij) is representing a student (i) mathematics score at school (j)
 (0j) is the school mean of students’ score (intercept)
 (γ00) is the grand mean of all schools’ scores (mean of 0j)
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 (γ01 … γ03) is representing the estimated change in mathematics performance
 associated with the teacher factors at school level (j) – regression slope at level 2.
 For example, ‘TCH_AGEj’ as teacher age, see also Table 1.1 and appendix B.
 (γ10 … γ60) is representing the estimated change in performance associated with the
 student factor at the student level (i) – students’ levels slopes (regression slope at
 level 1), for example, ‘BOOKSij’ as books in the home; ‘PAREDUij’ as the highest
 level of education completed by parents, and so on.
 (eij) is the variance of students’ scores within a school
 (u0j) is the variance of students’ scores between schools
 As illustrated in Figure 3.4, a teacher full model is the model where the
 relationship is examined between the teacher background independent variables
 (explanatory factors) and the student performance as a dependent variable while
 adjusting for the effect of students’ factors (e.g., postcode).
 Figure 3.4: Teacher full model
 - Control model (Students' covariates): A student level model represented
 by students’ factors is fitted to estimate the variance in performance
 explained by ‘only’ the student factors in the model.
 Yij = 0j + 1j (REC_SEXij) + 2j (BOOKSij) + 3j (HMEPOSSij) + ... eij
 0j = γ00 + u0j
 1j = γ10
 2j = γ20
 3j = γ30
 Where: (γ10 … γn0) is representing the estimated change in mathematics
 performance associated with the student factor at the student level (i) – students’
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 levels slopes (regression slope at level 1), for example, ‘BOOKSij’ as books in the
 home, and so on.
 - Research Question 2: Final Model (school and teacher Value-Added):
 A multilevel final model represented by schools’ and teachers’ factors after
 controlling for students’ factors is fitted to estimate the variance in
 performance explained by the schools’ and teachers’ factors after adjusting
 for the effect of students’ factors (i.e., school and teacher effectiveness).
 Yij = 0j + 1j (REC_SEXij) + 2j (BOOKSij) + 3j (PAREDUij) + 4j (STD_EXPij) + 5j
 (Std_Att_M_Indexij) + 6j (Std_Safe_Indexij) + eij
 0j = γ00 + γ01 (HOURS_Dj) + γ02 (TCH_AGEj) + γ03 (TCH_MEDUj) + u0j
 1j = γ10
 2j = γ20
 3j = γ30
 4j = γ40 (γ41, γ42, γ43, γ44, γ45)
 5j = γ50
 6j = γ60
 As explained and discussed earlier, the models were reconsidered again as
 (final) after removing all insignificant factors. In the final MLM model, the factors
 retained in the model and used in the equation above are as follow:
 REC_SEX = Student gender
 BOOKS = Number of books in the home
 PAREDU = Student’s parental education
 STD_EXP = Student expectation on further education
 Std_Att_M_Index = Student attitudes towards mathematics
 Std_Safe_Index = Student feeling safe at school
 HOURS_D = Number of hours per day at school
 TCH_AGE = Teacher age
 TCH_MEDU = Teacher studied mathematics education
 Where:
 (Yij) is representing a student (i) mathematics performance score at school (j)
 (0j) is the school mean of students’ score (intercept)
 (γ00) is the grand mean of all schools’ scores (mean of 0j)
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 (γ01 … γ03) is representing the estimated change in mathematics performance
 associated with the school and teacher factors at school level (j) – regression slope
 at level 2
 (γ10 … γ60) is representing the estimated change in performance associated with the
 student factor at the student level (i) – students’ levels slopes (regression slope at
 level 1)
 (eij) is the variance of students’ scores within a school
 (u0j) is the variance of students’ scores between schools
 The TIMSS 2011 international database consisted of indices were built from
 their original composites directly and without been tested for their internal
 consistency (see methods and procedures, Martin & Mullis, 2012). For example,
 school general resources and school resources related to mathematics instructions
 can be found in the TIMSS international database as (ready) factors to be used by
 researchers in any further secondary analysis. I decided not to use the existing
 factors directly from TIMSS international database for two reasons. First, the
 factors were prepared without been tested for their validity and reliability quality
 measures. Second, the overall TIMSS data (i.e., all participating countries
 contextual background) was used when preparing the factors. In contrast, in the
 current study, the six MLM models (except the null model), where contextual
 background factors were used, the factors were built and tested for their internal
 consistency and validity. As well as the study country-specific context was used
 (i.e., Palestine). For example, before building the general school resources index
 (i.e., where all items were included), the Cronbach’s Alpha was found as (0.76), and
 after dropping two items from the scale, the final coefficient increased to (0.90).
 The same was true for the mathematics school resources index, with an increase of
 0.26 points in Cronbach’s Alpha coefficient (see Appendix B). Such convincing
 improvements in Cronbach’s Alpha coefficients means that the scales as precursors
 of the factors improved their reliability and their likelihood to measure what they
 intend to measure, as defined by Lee Cronbach (1951).
 An important and noteworthy point relating to the mathematical notations of
 the MLM models, as explained earlier, is that I used only the fixed effects factors
 to be estimated at the two levels (slopes at level 1 and 2). The random effects were
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 used while including the random intercepts only (i.e., no slopes). The advantage
 provided from this is that the estimates were free to vary across the groups of level
 2 (the schools). This approach is recommended by Heck and Thomas (2020) and
 Snijders and Bosker (2012) among others, particularly when the groups in the MLM
 at level 2 (schools here) are above 100 (i.e., nj > 100). In the current study, the
 number of schools (level 2) is 137 schools. For the same reason, as the MLM models
 were built without applying the random slopes at any of the MLM levels, the
 models then assume the ‘homoscedasticity’. As defined by Hox (2010), that means
 the variance of the residual errors is independent of the values of the explanatory
 variables.
 To estimate the parameters statistics (i.e., the coefficients and their standard
 errors) in MLM, two different likelihood functions are used. The first is the
 maximum likelihood (ML); in which, both the regression coefficients and the
 variance components are included in the function. The second estimation method
 is the restricted maximum likelihood (REML); where only the variance
 components are included in the function, and the regression coefficients are
 estimated in a second estimation step (Heck & Thomas, 2020; Snijders & Bosker,
 2012; Hox, 2010).
 In MLwiN (Goldstein, 2011; Rasbash et al., 2017), the default procedures to
 estimate the parameters statistics are the iterative versions of Generalised Least
 Squares (IGLS), which is equivalent to the (ML), and the restricted (RIGLS) is
 equivalent to the (REML). Because the REML estimates the variance components
 after removing the fixed effects from the model, I decided to use the REML in SPSS
 and the RIGLS in MLwiN, as the restricted function leads to unbiased estimates of
 random intercepts.
 Centring predictors around their group mean is recommended for analyses
 examining cross-level effects (Lüdtke et al., 2009). However, predictors were left
 uncentred in the current study for two reasons: First, it depends on the research
 questions and objectives of the study to do the centring procedure. According to
 the research questions, the interaction effects between factors themselves, rather
 than between the factors and the outcome, was not targeted. Second, this option
 facilitates interpretation of the results and defining factors associated with the
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 outcome (i.e., mathematics performance) individually. Therefore, I did not apply
 the centring, even though, I tested it (with SES) and it did not make any change in
 the results.
 3.2.6 Dealing with missing data in MLM analysis
 The way in which missing data is treated when conducting quantitative analysis is
 very important and vital, especially when using MLM as an analytical method
 (Heck, Thomas, & Tabata, 2013). Missing values at the higher level in MLM – the
 school level – could mean that an entire school and its learners and staff would be
 eliminated from the analysis. However, missing rate of 5% or less is
 inconsequential (Schafer, 1999), and analysis based on data with a missing rate of
 higher than 10% is likely to be biased (Bennett, 2001).
 When dealing with missing data, it is important to determine the missing
 mechanism (or tendency). Three missing mechanisms are well-known in data-
 related literature. The first is when the data is missing completely at random
 (MCAR), which means that the missing mechanism does not depend on the
 observed or missing data. The first mechanism can occur, for example, when using
 a rotated instrument such as TIMSS usage of rotated assessment booklets. The
 second is when the data is missing at random (MAR), which occurs when the
 missing mechanism depends on the observed data only (e.g., in TIMSS background
 non-rotated questionnaires). The third mechanism is not missing at random
 (NMAR), which occurs when the missing mechanism depends on the observed as
 well as the missing data (Allison, 2010).
 In TIMSS, the IEA did not do any imputation but took into account the different
 ways in which data might have been missing (i.e., missing mechanisms). The IEA
 assigned one of three codes for missing information in the contextual background
 as follows:
 • Omitted or invalid: This missing code indicated that the respondent had a
 chance to answer the question but did not do so, leaving the corresponding
 question blank. Alternatively, the response was non-interpretable (no
 answer was given or selecting more than one option in a multiple-choice
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 question), or out of range in cases where the respondent expected to give a
 number such as the number of students enrolled at school.
 • Not administered: This missing code indicated that the question was not
 administered to the respondent, which meant that the respondent could
 not read and answer the question (such as misprinted questions).
 • Logically not applicable: This missing code indicated that the respondent
 answered a preceding filter question in a way that made the following
 dependent questions not applicable to him or her (e.g., if a response of not
 having a computer at home followed by a question on the time spent on
 using a computer at home).
 In the current study, the percentages of missing data at the higher-level units
 for analysis (i.e., the school level) and for the student level were calculated. For the
 TIMSS 2011 data of Palestine, the proportion of missing data in variables used to
 composite the indices (school factors) for school-level indicators was less than 5%.
 However, the missing percentage at the student level for the outcome (i.e., the
 performance as the dependent variable) was 0%. While for the factors controlling
 for at the student level were not exceeding 10%.
 According to the missing mechanisms of TIMSS (as discussed above), the
 background data used in the first phase analyses of this study were considered to
 be robust of assumptions that data are missing at random (MAR), resulting in
 unbiased estimates of MLM coefficients. Consequently, and –additionally- of that
 less than 5% of school level original variables were missing, the decision was to
 substitute the (missingness) with the single imputation method (Zhang, 2016) as
 measures of central tendency. The single imputation method was not used directly
 to the measures/scales but first to replace the missing values in the original
 variables before conducting the PCA and producing scales for the composites. The
 1-5 percent of missing in any background variable originated in the school
 measures, for example, were replaced either by the mean of observations in that
 variable or by the median. The decision was taken according to the origin of the
 data type used in the targeted variable. For those continuous numerical data, the
 mean was used, while for the ordinal ranked ones, the median was decided. After
 the replacement, the composite of the variables performed a scale, and afterwards
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 the scale was recoded as discussed earlier. The use of the single imputation method
 rather than the missing indicator method is because I had no plans to conduct
 descriptive analyses for the background variables (i.e., using single and direct
 background variables in the analyses). Otherwise, the missing indicator method
 could be used instead, as it adds additional variables for all treated ones indicating
 the missingness treatment. The missing indicator method creates predefined
 values to replace the missingness and includes additionally an indicator (as a new
 variable) for each treated variable.
 3.3 Methods of phase 2: Case study school qualitative methods
 The first phase of the present study was located within the quantitative paradigm
 of research and applied the use of TIMSS 2011 data through an advanced secondary
 analysis using the multilevel modelling (MLM) technique (Goldstein, 2011).
 Findings from the first phase can be generalised for representing the target
 population of Palestinian eighth-grade students in mathematics performance. In
 order to gain an in-depth understanding of these findings, knowledge of the
 particular contexts and participants’ perceptions of the situation are needed.
 Hence, an interpretive approach is intended, offering scope to consider the
 participants’ real-life views of the situation, processes, practices, and interactions
 within their context (Merriam, 2009; Yin, 2009).
 As questionnaires used to collect contextual information from participants in
 quantitatively designed studies (e.g., in TIMSS), so interviewing participants or
 conducting discussion focus groups are also means that can be used to gather
 qualitative information. Interviewing participants, as targeted units in research,
 can be obtained by one-on-one interviewing or by interviewing a group of
 participants within a focus group discussion (Creswell, 2012a). According to
 Bernard (1988), semi-structured interviewing can be considered the most useful
 tool for data collection when the research is targeting participants for a one-time.
 It is suitable for a small sample of participants to study a specific situation and
 provides in-depth access to perceptions, opinions, and views (Cohen & Crabtree,
 2006). A set of questions needs to be assigned prior to and during interview
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 sessions, as well as a set of instructions for interviewers that guide the process of
 interviewing and provide reliable qualitative data. This allows researchers to
 observe and understand the participants’ views, perspectives, values, practices, and
 actions on the process (Leech, 2002; Castillo-Montoya, 2016).
 I took the decision of conducting semi-structured interviews and focus group
 discussion with the participants, in the second phase of the study, to capture their
 view and understanding of learning mathematics from their experience as
 practitioners. The justification for this approach is that findings from the first
 phase of the study narrowed down the topics and themes that still needed to be
 explained. If I were to use, instead, a completely unstructured interview, this would
 cause the participants to guide the talk and I may end up without eliciting from
 them the themes and topics I planned to focus on which were funnelled through
 the secondary MLM analyses in the first phase. Instead, discussion and providing
 topics can lead more to let the participants talk about the themes being asked
 about, but at the same time, freely and without pre-defined answers (Rabionet,
 2011; Leech, 2002). Provoking the participants to talk about the desired topics and
 at the same time to provide as much as possible from their knowledge and
 experience as practitioners is intended (Castillo-Montoya, 2016).
 Depending on the research objectives and therefore on what kind of questions
 a researcher attempts to answer within an interpretive framework, methods of
 gathering data differ and accordingly so does the means of analysis. Means of
 analysis in qualitative research approaches vary from abstracting to higher levels,
 narrative analysis, documentary and textual analysis or constant comparative
 method (Punch & Oancea, 2014). Therefore, understanding the participatory
 processes and practices that empower students to achieve in mathematics, as an
 objective, requires a methodological approach that uses appropriate methods in
 regard to tools for gathering information, and a rigorous and systematic procedure
 of analysis. Rather than starting from a theory, Strauss and Glaser (1967) published
 for the first time their work on generating a model from qualitative data. Their
 work on researching awareness of dying was inspirational to other qualitative
 researchers striving to find an approach of an explanatory scheme rather than a
 conceptual exploratory description.
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 Grounded theory was developed under the assumption that concepts could be
 elicited from qualitative data analysis and a theory could emerge through (Strauss
 & Corbin, 1990). That requires multiple stages of refining the collected data
 through categorising it to constant comparisons that can develop concepts
 (Creswell, 2012a). Grounded theory analysis techniques, namely the constant
 comparative analysis (CCA), where the data is allowed to speak for itself, and where
 the output of the data is themes or concepts (Rose, Spinks & Canhoto, 2014) will
 inform the approach of analysis to understand and achieve the knowledge about
 the participants’ view in the second phase of the study. In the CCA method, the
 information provided by the participants is coded into emergent themes. The data
 is constantly revised after initial coding until it is clear that no new themes are
 emerging. It can be used in a study with a single data collection round or in
 situations where multiple data collection rounds have been used. Like repeated
 interviews with participants as in Grounded Theory (Corbin & Strauss, 2008).
 In the CCA method, the researcher develops concepts from the qualitative data
 by both coding and analysing at the same time (Taylor & Bogdan, 1998). The
 researcher endeavours to generate concepts, patterns or theories originating from
 the data (i.e., integrated within the participants’ responses in the interviews). The
 CCA incorporates four stages: comparing themes provided by participants to form
 applicable categories; integrating categories and their properties; specifying the
 concepts and their rationales; and finally writing the theoretical interpretation
 (Strauss & Glaser, 1967). This process means that after collecting the data, it needs
 to be reduced by coding. Data reduction is a process that encompasses selection,
 simplification, abstraction and transformation of the raw data (Huberman & Miles,
 1994, 2002). In other words, the data reduction technique is a form of analysis that
 is used to compile pieces of data into categories in order to produce insightful
 information. At the end of this process, and when no more (new) information can
 be produced, the process reaches a level of (saturation) and no more possible
 analysis can be achieved (Corbin & Strauss, 2008). The ultimate aim of this
 technique is in developing concepts, patterns, or theories that are grounded in the
 data.
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 Using a mixed-methods research design, this study sought to elicit
 understanding of participants’ (i.e., principals’ and mathematics teachers’)
 perceptions attributed to the first phase findings and not to prove a preconceived
 hypothesis. Thus, the data analysis approach was inductive. The second phase of
 the current study focused on the values of the participants, their experiences, and
 views as encountered in the school-real-life situation (Merriam, 2009). In the
 second phase of my study, I am not intending to do a grounded theory research
 approach, but rather to avail from its analysis procedure of the constant
 comparative method.
 3.3.1 Case study school selection criteria and data collection preparation
 For external validity (Merriam, 1995; McDermott, 2011) considerations, the case
 study school was defined carefully for the second phase (more details on validity
 and other quality measures are explained in the forthcoming sections explicitly).
 The reason is that the students who had been tested in mathematics in the first
 phase are definitely different from the students attending these schools now.
 However, the schools and the staff team most likely are the same. Therefore, and
 in order to assure a cohort and trusted (trustworthiness) targeted sample
 representing the high performing schools, a purposive sample of one school from
 high residuals analysis was selected according to the following criteria:
 1. The school was part of the first phase sample (i.e., TIMSS 2011). In this regard, a
 permission request form was filled and signed by the International Association for
 the Evaluation of Educational Achievement (IEA) to use the database and
 documentation of TIMSS 2011.
 2. The school was among the high performing schools according to the residuals’
 calculation from the secondary analysis phase (see Table 4.8 of the first phase
 findings chapter). The Palestinian Ministry of Education was provided with school
 IDs that the study intended to take place at one of them (e.g., 130, 138, 8, 67, and
 92, etc.). No schools, or their IDs, from negative residuals results were disclosed.
 Permission was requested by the Palestinian Ministry of Education as a gatekeeper.
 3. The targeted school should still exist. This means, the list of high-performing
 schools revealed from the residual analysis should be checked by the Palestinian
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 Ministry of Education to provide information about any school closed or changed
 since TIMSS 2011.
 4. The school principal and mathematics teachers as participants should agree to
 participate (voluntarily) in the case study part.
 3.3.2 Data: instruments, participants and field operational measures
 In the second phase of the current study, the suggested instruments were
 constructed to meet with the objectives of the research. The instruments were
 divided into two forms of inquiry: The first was the semi-structured interview,
 which was applied to both school principal and mathematics teachers at school
 separately. The second was the focus-group discussion, which was applied in a
 discussion session where all participants were present. The topics of the semi-
 structured interview were discussed with the selected school principal and
 mathematics teachers in private and individual sessions. The semi-structured
 interview instrument was constructed from items that consisted of five conceptual
 domains. Namely: Leadership activities, Resources, Teaching-learning practices,
 Teacher preparation, and Curriculum (see appendix G). Unlike the semi-
 structured interview, the focus-group discussion themes were focusing on three
 main topics: First, asking the participants about their view in a topic that was not
 part of the TIMSS 2011 secondary analysis (i.e., the mathematics curriculum).
 Second, asking them about their explanation and interpretation of the negative
 and unforeseen result of the relationship between teachers’ education and their
 students’ mathematics performance as was a major outcome in the first phase.
 Third, their perceptions of challenges and affordances for change and
 improvement.
 The selected school was defined according to the selection criteria as explained
 earlier in the previous section. The school was part of the TIMSS 2011 original
 sample of Palestine and among the schools that were mitigating for their low SES
 and achieved high according to the residuals’ calculation from the MLM analyses
 models. After the Ministry of Education (as the gatekeeper) in Palestine agreed and
 provided the permission to conduct the study, and the school agreed to participate,
 the school was visited several times within a week of the data collection window.
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 In the beginning, a full day was used to explain for the school principal and the
 mathematics teachers the study’s importance, objectives, their role and
 importance as practitioners, and additionally the plan and schedule for the coming
 days’ work. This can be of a great importance for the trust between the researcher
 and the participants and can lead to high quality and reliable results. The raw
 (primary) data of the second phase of the current study was the audio records of
 the participants. The interviews and the discussion session were audio recorded
 during the data collection and later were transcribed into verbatim transcripts for
 preparation to be analysed.
 The main data collection was done successfully in the field by conducting four
 different interview sessions: the first in which the school principal was interviewed,
 the second and third in which the mathematics teachers were interviewed
 separately and the fourth in which the two mathematics teachers and the
 researcher (me) discussed together the themes of the focus group discussion. The
 interviews and the focus group discussion were recorded and stored in an
 encrypted form and secured (see appendices G and J).
 3.3.3 Second phase analysis method
 The second phase of the current study, as a case study of a school characterised as
 a “Value-Adding” participant in TIMSS 2011, involved interviews and discussion
 contexts that were in a recorded format. Before starting the analysis steps, I
 transformed the interviews and the discussion contextual content into a written
 format. The text that resulted from that transcription provided my first qualitative
 main data for analysis.
 In order to find out emerging themes in the transcripts (i.e., the data), I read
 the interviewees’ responses, re-read them again, marking out and drawing themes
 to be transferred into a summary text. All coded themes were used according to
 how they emerged within the participants’ responses and free talk. No single pre-
 coding of any anticipated area was used even though some themes were expected.
 Then, I wrote and re-wrote again the coded themes that emerged and could be
 grouped together into categories. Finally, the homogeneous categories were
 grouped where they together form a concept (an example illustrating the CCA for
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 the principal interview is presented later in Table 3.1). This procedure was applied
 through the whole analysis steps within each instrument and between instruments
 as will be presented in the findings chapter. The analysis approach of the adapted
 constant comparative method (Strauss & Glaser, 1967, 2009; Corbin & Strauss,
 2008; Taylor & Bogdam, 1998; Rose, Spinks & Canhoto, 2014) was applied as
 explained in the next steps of the following analyses series (see the example in table
 3.1):
 a. I analysed the interview transcripts text by searching in each question
 response for themes. The similar themes provide pieces of information that
 combine, together, a category. However, through the whole interview
 transcripts, categories were found in different interview responses of the
 same interviewee or between different interviewees. The categories,
 therefore, were compared within and between the three types of interview
 (i.e., the school principal and the two mathematics teachers).
 b. Integrating categories and their properties from different interview
 responses after comparing the respondents’ commonalities and differences
 of the same category.
 c. Delimiting and specifying the concepts and their rationales by reviewing
 the categorised themes. Then finding out common characteristics and
 grouping them together as (saturated) concepts.
 d. Writing down any theoretical concepts emerging from the analysis and
 giving reasonable interpretation for the elicited concepts associated with
 the research questions. Moreover, as this is possible too, to look further for
 any additional new emerging information that was not part of the research
 objective (i.e., a surprise).
 The coded themes were the main backbone of the information provided
 throughout the participants’ responses. The principal interview, for example,
 consisted of themes that were grouped into categories which thereafter formed
 main concepts that are linked with the second phase of the study research
 questions. For example, the first concept “Leadership Activities” from the school
 principal interview was formed from the coded themes and categories as follow:
 The first coded themes (principal doing administrative tasks, financial tasks,
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 following up on educational and learning processes, monitoring quality of
 education, and following up students’ achievement) compiled together the
 category “principal role at school”. Along with other categories as presented in
 Table 3.1, such as (student-teacher engagement at school, working conditions,
 dealing with daily situations, and activities and practices at school) compiled
 together the “Leadership Activities”.
 Table 3.1: Example of coded themes grouped into categories and forming concepts (Principal interview)
 Concept Leadership activities
 Category Principal role at school
 Coded themes Administrative tasks
 Financial tasks
 educational and learning processes
 Monitor Quality of education
 follow up student achievement
 Category Student-teacher engagement at school
 Coded themes Social media (Facebook)
 engaged in projects
 parents and the local community
 Category working conditions
 Coded themes positive atmosphere
 involves students and staff in activities
 Category daily situations
 Coded themes detail in daily life at school
 students’ practice
 students’ behaviour-how they throw the trash
 Category Activities/Practices
 Coded themes safety for the students
 reviewing their marks in the exams
 motivate the high achievers
 low achievers-with them and parents
 3.3.4 Quality measures (validity and reliability)
 In using qualitative methods, reliability and validity have also an important role as
 discussed by Patton (2015), Merriam (1995), Messick (1995), McDermott (2011), and
 Creswell (2012b), Merriam and Tisdell (2016), among others. Validity and reliability
 are conceptualised as trustworthiness, quality and rigour in qualitative research
 paradigms (Denzin & Lincoln, 2018; Merriam, 1995; Messick, 1995). The
 trustworthiness of the findings in a study with a small number (n) of participants

Page 91
                        

77
 and without a random sampling is dependent upon the internal validity, reliability,
 and external validity of the study (Merriam, 1995).
 The targeted units of analysis in the qualitative phase of this study is the crucial
 key for the external validity in representing the study participants for
 generalisability (Merriam, 1995; McDermott, 2011; Merriam & Tisdell, 2016). In
 other words, the definition of the second phase population is made rigorously to
 represent the units to be studied (i.e., school principal and mathematics teachers).
 As discussed previously in this chapter, the case study school selection that has
 been revealed by the means of residual calculations from the MLM analysis is the
 important connection that links the findings from the first phase with the second
 phase elements of inquiry.
 Additionally, the internal validity as defined by Messick (1995) is to what extent
 findings are congruent with reality. In other words, if the research measures what
 is intended to measure. This can be achieved when the measurement instruments
 and the measurement processes measure what they were (originally) prepared for.
 In order to achieve this, I reviewed the answers on the semi-structured interview
 from the principal and checked for the internal validity of the responses. That is, I
 checked whether the responses were provided in-line with the purpose of the
 questions (Thomas, 2017). In other words, the within-instrument validity was
 applied to capture if any question item in the interview was answered and still
 measure what the research intended to measure. The same procedure was applied
 for the teachers’ interviews too.
 The current study considered the following procedures to assure a high quality
 and trustful external and internal validity:
 1. First, the connection of both phases and triangulation by using different
 sources of information (i.e., phase one as quantitative MLM analysis of
 TIMSS 2011 and phase two as qualitative interpretive interviews). I did not
 decide to visit (just any) school in the second phase, but instead this was
 linked with the residuals produced from the MLM in the first phase as
 explained previously.
 2. Second, when the instruments were prepared, the second phase and the
 overall research objectives, and thereafter the research questions, were
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 considered. Consequently, the instruments were constructed by me and
 then were reviewed and arbitrated by a teacher education research expert
 (OECD – IEA TALIS study director). After that and finally, they were
 reviewed and arbitrated again by the research thesis supervisor. Later on,
 the instruments were piloted and field-trialled in order to evaluate their
 validity and reliability, as well as to evaluate the field work of interviewing
 and discussion session as operations.
 3. Third, the participants in the second phase of the current study (the school
 principal and the mathematics teachers) checked again after they had been
 asked to do, if what I interpreted from their interview was as they ‘wanted
 to tell’ in the study. This was done to assure the quality of my interpretation
 of the participants’ responses before starting the analysis of the transcripts
 data (respondent validation).
 With regard to reliability, the extent to which collected data is consistent
 (Lincoln & Guba, 1985), within and between respondents’ responses, the study
 considered the following measures: Prior to analysing the text and using different
 coded themes as primary units of analysis, I considered reviewing the transcripts
 within and between the instruments. I cross-checked the responses within and
 between the three participants for their responses’ internal consistency, that is, I
 checked whether responses of the same respondent were given contradictorily on
 a specific context. For example, if the principal is saying “we do not have learning
 facilities at this school” and in another response in the interview saying, “students
 use the library as a source of learning”. Alternatively, in another possible case,
 where the school principal and the mathematics teachers in their responses
 contradict each other. The finding of the first within and between validity and
 reliability of the responses was promising and gave a good indicator to go further
 in the next analysis steps. There was no major indicator found in the transcription
 that can be considered against the commitment of the participants’ information
 provided for the data.
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 3.3.5 Piloting the instruments of the second phase
 Piloting a study means to conduct a smaller field trial to prepare for a larger one
 (Thomas, 2017; Kumar, 2019). The purpose of the pilot, in addition to refining and
 modifying the research measurement instruments, is also to revise the methods
 and techniques used in the field (ibid). In this regard, the pilot study considered
 the review, feedback and critique from the three participants in the pilot (namely
 the researcher who volunteered to conduct the pilot on my behalf, the school
 principal and the mathematics teacher). More procedural details on the pilot case
 study school are discussed along with the ethical research considerations section.
 Before I collected the main data that was used for the second phase analysis,
 the interview and focus-group discussion themes, as instruments for the main data
 collection, were piloted. Piloting the instruments of data collection is an important
 step that needs to be considered for their improvement (Kvale, 2007; Creswell,
 2012a; Martin & Mullis, 2012). The pilot is an important field trial for the
 instruments before the main data collection takes place. Items of any research
 instrument/tool when piloted can be revised and therefore modified or even
 changed according to the results of the pilot data. The instruments of the second
 phase in the current study were piloted by implementing the interviews with a
 principal and a mathematics teacher first. Then the same persons were invited to
 the discussion group. Accordingly, the instruments were revised and improved for
 the main data collection.
 The pilot was done successfully in the field by conducting three different
 interview sessions. The first in which the school principal was interviewed, the
 second in which the mathematics teacher was interviewed and the third in which
 the school principal, the mathematics teacher and the researcher discussed
 together the themes of the focus group discussion. The interviews and the focus-
 group discussion were recorded and stored in an encrypted form and secured. I
 conducted additionally a meeting after the data had been collected with the
 researcher and discussed the fieldwork to be sure about any kind of implications
 that could be faced during the process. The researcher provided the data after that
 and her role as a researcher on my behalf ended here.
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 According to the feedback on the instruments and on the procedures received
 from the pilot participants, the instruments were modified and adapted. Mainly,
 the participants reported positive feedback on their review regarding the interview
 open questions. No major theme changes were considered in the pilot review.
 However, additional requirements were recommended such as pointing ‘verbally’
 to the interviewees that their school is among the high-performing schools and
 thereafter how they mitigated for that. In the pilot instruments preparation, I did
 not consider this particularly, and the questions were asked generally. In light of
 the pilot feedback, I revisited the instruments and considered making the changes
 that reflect the research inquiries in the second phase.
 3.4 Ethical research considerations
 International Large-Scale Assessment (ILSA) studies such as TIMSS, PIRLS and
 PISA are conducted along with applying rigorous ethical research during the data
 collection of the assessment process. IEA has confidentiality and privacy
 agreements in place signed by the participating countries/entities. Available ILSA
 databases include anonymous identifiers (IDs), so no information concerning
 individual students, teachers, principals or schools would be disclosed in any
 report (see, for example, https://www.iea.nl/data-tools/repository).
 IEA is committed to the highest ethical standards in all of its activities, and
 ethical considerations are embedded in detailed quality assurance processes. In
 general, the IEA codes of practice are in place which comply with established social
 research and market research guidelines. More specifically, the IEA envisions a
 code of practice to require that it (see, for example, https://www.iea.nl/data-
 tools/tools#section-538):
 • protects the confidentiality of information about research participants and
 their identities, and stores confidential information securely;
 • anonymises all quotes and other material obtained from participants in all
 reports/publications arising from a study;
 • interprets, reports, and disseminates research findings openly, honestly and
 accessibly, protecting against distortion and bias; and
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 • considers and deals with all data protection issues appropriately.
 Using the secondary data analysis for TIMSS 2011 data and applying the MLM
 in the first phase of the current study as a method had an advantage in terms of
 ethical considerations. The promises of secondary data analysis as summarised by
 Smith (2008), in addition to the costs saving, capacity building, usage in teaching
 and training especially in quantitative statistics, also it reduces or, maybe, avoids
 entirely the ethical issues. As ethical considerations were already taken by the IEA,
 this study considered a copyright agreement and an authorisation form signed
 with IEA for using the TIMSS 2011 data, documentations, and publications as a
 registered trademark of IEA (IEA, 2019 https://www.iea.nl/sites/default/files/2019-
 05/Disclaimer%20and%20License%20Agreement.pdf).
 In appendix C, a permission request form was signed by the IEA and by me as
 the researcher that permit me to use the database for secondary analysis,
 additional documents such as reports and instruments, for thesis and publishing
 purposes. From ethical research considerations, this agreement should not cause
 any change or difference from what IEA agreed with the participants with regards
 to assuring confidentiality and anonymity keeping the participants’ names
 protected from reporting. Therefore, in this study, I am not reporting any of the
 school names or any other participants’ individual information. The research only
 considered visiting a high performing school revealed from the MLM model as a
 case study for the qualitative research approach without reporting any individual
 information about that school.
 For the second phase of the study, ethical research considerations were granted
 to conduct the qualitative part (i.e., in the case study school) by the Palestinian
 Ministry of Education as a gatekeeper. The purposes and benefits of the study were
 explained in an active consent form to the sampled school before they decided to
 participate (see Appendix F). The participants (i.e., school principals and teachers)
 were ensured that their contribution would be voluntary and would be
 anonymously reported. I considered the importance of trustworthiness and
 confidentiality and informed the participants that personal information would be
 protected during data collection and reporting. According to the University of
 Leicester regulations, the research was supported with permission (ethical code of
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 conduct) from the university ethical committee in order to be provided to the
 participants’ representative body or the participants themselves. In this regulation,
 the participants’ privacy and personal information were guaranteed to be
 protected.
 The active consent where the participants should actively agree on and sign
 before conducting the actual data collection included additional to the
 information about the study, the following points of agreement (see Appendix F):
 1. Participants confirm that they have read and understood the information
 sheet for the study and that they have had the opportunity to ask
 questions.
 2. Participants understand that their participation is voluntary and that they
 are free to withdraw at any time, without giving reason.
 3. Participants agree to take part in the study.
 4. Participants agree to the interview being audio recorded (as audio
 recording is secured and encrypted).
 5. Participants agree to the use of anonymised quotations in publications.
 When I started my second phase after the accomplishment of the TIMSS 2011
 data analysis, I had a plan of finding a school volunteering in piloting my tools of
 the second phase. I had the first option to do that at a school in Hamburg City, the
 city where I live and work. My second option was Palestine – the case study of my
 research and the place where the case study school will be targeted for the main
 data collection. Therefore, I approached the first school in Hamburg. The school is
 a district-school that includes classes from first grade until grade thirteen. At this
 school, I met with the school principal and explained to him the study purpose and
 the first phase findings. He was positive to take part and to volunteer for the
 piloting stage. He agreed immediately and wanted to check first with the
 mathematics teachers to find out any of them also volunteering to participate.
 Nevertheless, he asked me: “Sure, the interview is in German!”. Here I replied: “No”
 and mentioned that this interview and focus group discussion will be held in the
 English language. At that point, he mentioned that he cannot do such an interview
 in English and that he is not that good in the language. He tried to find a solution,
 such as having a translator from the same school, but I found that this would have
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 a negative influence on judging my instruments and I preferred that we do it
 without any kind of interfering between questions and answers. At this point, my
 first try ended and I started looking for my second school in Hamburg.
 My second school to approach was a ‘Gymnasium’ high school where the age
 range only starts from grade five to grade twelve. The first meeting with the
 principal was so good and positive. I explained to him the study and asked for
 piloting my instruments at the school. He agreed and pointed out that he himself
 will be happy to participate as a principal and he is a fluent English speaker. He
 asked to give him some days that he would inform the mathematics teachers at his
 school if one will volunteer to participate. Therefore, I gave him the active consent
 form to be filled and signed by him and the volunteering mathematics teacher. He
 promised to give me a reply within two days. Unfortunately, I chased him several
 times after the first week passed. In the second week, he wrote back that no
 mathematics teacher is willing to participate.
 I decided then to move to my second plan (i.e., piloting my instruments in
 Palestine). I prepared the active consent form and provided it to a researcher
 volunteered to do the field data collection of my pilot study on my behalf as a first
 step for the ethical approval. She is a mathematics teacher originally and now is a
 school principal. She is experienced in mathematics teaching and in school
 administration. The consent remained in the English language as the school
 principals and teachers in Palestine can read, understand, and therefore sign such
 a form. The instruments (i.e., the semi-structured interview and the focus-group
 discussion themes) were translated from English to Arabic before being given to
 be piloted (see appendix G). After the school principal and the mathematics
 teacher agreed to volunteer for the pilot interviews and focus-group discussion,
 they signed the active consent form and sent it to me (see appendix F). I applied
 for the ethical approval of conducting a data collection for my pilot stage. The
 ethical approval was provided (see appendix H) and I started the training with the
 researcher that will conduct the pilot data collection. The training was achieved
 through four different Skype meetings. The first meeting was only about discussing
 the study themes and getting the researcher familiar with its context, aims and
 procedures. The instruments were discussed thoroughly in three additional
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 meetings. The first and the second were reserved for the interviews questions and
 the third was conducted to discuss the themes of the focus group. The pilot case
 study took place in June 2018. More details about the pilot case study school are
 presented in Appendix I, along with its findings and reflections for improvement
 of the main data collection.
 For the main data collection of the second phase of this study, I conducted the
 fieldwork myself and therefore, prepared all related and necessary ethical research
 considerations. I started to address the main data collection ethical issues by
 providing the Palestinian Ministry of Education with a gatekeeper letter to give the
 permission to visit one of the targeted schools listed according to my MLM residual
 analysis table (see appendix E). The Palestinian Ministry of Education welcomed
 and signed the gatekeeper letter and then I started looking for the school that
 would agree to participate in the main study data-collection phase. The school
 agreed from the first call and therefore I started my fieldwork.
 I visited the school and provided the consent form to be signed by the
 participants in October 2018. The expected participants were the school principal
 and two mathematics teachers. The consent remained in the English language as
 the school principal and both teachers can read, understand, and therefore sign
 such a form. The instruments (i.e., the semi-structured interview and the focus-
 group discussion themes) were translated from English to Arabic before
 conducting the interviews (see appendix G). The three of them (i.e., the study
 participants) signed the active consent (see appendix F) and after that, we talked
 on the first day without having actual data collection. The idea was to familiarise
 the participants with the study aims and themes. The next day, I applied for the
 University ethical approval for conducting the data collection and waited to get
 the acceptance so I can start my interviews. After receiving the ethical agreement,
 that all documents were acceptable, the actual work of the main data collection
 was completed end of October and continued through beginning of November
 2018 (see appendix H).
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 3.5 Study research design summary
 In summary, the study phases, procedures, and corresponding outcomes are
 explained in detail in a step-by-step design in Figure 3.5. Starting from TIMSS 2011
 data and applying the secondary analysis after modifying the data for the MLM,
 represents the first phase to inform the preparation of the second phase. Then,
 harnessing the findings from the first phase, by the means of residuals calculation
 to find out where schools exceeded the “value-added” predicted by the MLM and
 therefore to be targeted for the second phase participation, represents the link
 ‘bridge’ with the second phase. Finally, it illustrates the second phase qualitative
 instruments preparation and implementation in addition to the analysis and
 connecting the two phases into an overall study final discussion.
 Figure 3.5 represents the innovatory research design of the current study. It
 summarises the strategy and plan of actions –as the methodology- been used
 through the two phases of the study. In a sequence of steps, the design presents
 the moving from using TIMSS data, preparing and modifying it for the quantitative
 MLM analyses, to selecting the case study and applying the qualitative phase.
 Several procedures and techniques were used within a set of sequential actions of
 both quantitative and qualitative methods. Ultimately, various outcomes were
 produced from each procedure to represent each of the study phases and the
 overall outcome of the study as a whole.
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 Figure 3.5: Study research design: Phases, procedures and outcomes
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 CHAPTER 4
 FIRST PHASE RESULTS, DISCUSSION, AND IMPLICATIONS
 4.0 Overview
 The results of the TIMSS 2011 secondary analysis are presented in this chapter. The
 first part of the findings represents the multilevel models (MLM) analysis and is
 related to the first phase research questions as presented in the introduction
 (section 1.3). The estimation of variance components where the dependent variable
 (mathematics performance) only emerged in the analysis without including any
 predictor is discussed thereafter. The estimation of variance components used the
 two levels of the analysis to produce the analysis of variance (ANOVA). It
 calculated the variance in performance between the students within schools and
 additionally the variance in performance of the students between the schools (as
 explained in the methodology chapter, sections 3.2.4 and 3.2.5).
 The initial multilevel models, where only the school, teacher, or student factors
 were separately used, are presented in detail later on. These models are explanatory
 and prerequisites for the final model. In accordance with the explanatory analysis,
 the final model, where the school and teacher value-added analyses were
 conducted, is then presented. The final output of the MLM analysis is explained
 first, then summarised and discussed from the stance of utilising them in the
 second phase of the study by applying the residuals calculation. Therefore, the
 qualitative part of the study is linked with these findings in defining the criteria
 that will be harnessed to form the themes and the units of the second phase.
 To keep reminded of the first phase research questions from chapter one, I just
 recall them as follow:
 1. Exploring the variation of students’ mathematics performance between and
 within schools in the light of TIMSS 2011 secondary data analysis through
 the subsidiary research questions:
 a. To what extent do school factors (size, resources, climate and atmosphere,
 parental involvement, leadership, instructional time, and socioeconomic
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 status) reveal a significant relationship with the Palestinian students’
 mathematics performance in TIMSS 2011?
 b. Which school factors of the TIMSS 2011 add value to students’ mathematics
 performance in the Palestinian schools when accounting for students’
 background effects (i.e., home and background factors: age, gender,
 students’ SES ‘number of books in the home and parental educations’, and
 student attitudes towards the school and mathematics)?
 c. To what extent do teacher factors (teachers’ preparation to teach (gender,
 age, qualification, and previous experience), class size, interaction with
 other teachers, usage of available resources, and time-on-task including
 homework) reveal a significant relationship with the Palestinian students’
 mathematics performance in TIMSS 2011?
 d. Which teacher factors of the TIMSS 2011, add value to students’
 mathematics performance in the Palestinian schools when accounting for
 students’ background?
 2. Which schools are identified as adding value and mitigating for background
 factors, if any, from a model that predicts mathematical student outcomes
 emerging from the above analyses?
 4.1 Results of the multilevel analyses
 It is well established in education literature that student performance is explained
 to a great extent by differences in student background characteristics such as
 socioeconomic status, gender, previous performance, and ethnicity (Raudenbush,
 2004; Goldstein & Spiegelhalter, 1996; Goldstein, 2011). Thus, to compare schools
 fairly, the outcomes that reflect goal attainment (i.e., performance) should be
 adjusted for these characteristics. This approach is known as the “value-added”
 approach. Value-added models attempt to measure the impact of a school on
 student learning, after accounting for factors that cannot be influenced by schools,
 but that have been shown to have an impact on the learning process (Hanushek &
 Woessmann, 2017; Scheerens, 2016). In other words, the value-added effects caused
 by schools or teachers need to be isolated from other effects that are assumed to
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 be originated with the learner. A large number of studies have supported this
 finding (for example, Rosenbaum & Rubin, 1983; Lee & Bryk, 1989; Goldstein &
 Spiegelhalter, 1996; Raudenbush & Bryk, 2002; Raudenbush, 2004; Hanushek &
 Rivkin, 2012).
 In order to answer the first two research questions, representing the first phase
 of the study, seven sets of multilevel analyses models were used to be finalised at
 the end by producing estimates for the residuals from the final model.
 4.1.1 Estimation of variance components findings
 The analysis of variance components is the first outcome among the MLM results
 to be considered for the advanced secondary data analysis of TIMSS 2011 in this
 study. The importance of this calculation is that it provides information regarding
 the variance associated with the levels in the analysis. According to the different
 models used in the analysis as explained in the secondary data analysis methods
 section, Table 4.1 presents for each model the variance components (columns 4
 and 5), the calculation of variance associated to the model (columns 6 and 7), and
 additionally the variance explained by that model (columns 8 and 9). From the
 variance components results, the following findings can be summarised for each
 model as presented in Table 4.1:
 Table 4.1: Estimation of variance components
 N N
 Schools Students
 * Fully unconditional model (Null model) 137 4632 2418.80 10998.88 0.18 0.82 na na
 ** School explanatory model 137 4632 2437.80 10998.67 na na -0.01 0.00
 na na
 Teacher explanatory model 137 4632 2475.54 10987.94 na na -0.02 0.00
 na na
 Controll model (Students' covariates) 137 4632 2018.70 8461.32 na na 0.17 0.23
 na na
 School controlled model 137 4632 1967.84 8460.77 na na 0.19 0.23
 na na
 Teacher controlled model 137 4632 1873.73 8456.82 na na 0.23 0.23
 na na
 Final full model 137 4632 1760.54 8463.43 na na 0.27 0.23
 ** The mathematical equations of the other models will be represented in each table representing that model
 * The mathematical equation of the empty model (Null) is presented as:
 Yij = B0j + eij
 B0j = γ00 + u0j
 SchoolsStudentSchoolSchool Student
 Variance accounted
 for by the model
 between
 Variance
 associated with
 Variance
 components
 Students
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 1. The unconditional model “Null model”, where only the students’
 performance scores were added in the MLM analysis at the student level
 (level 1) – that is, no schools or teachers’ predictors were included in the
 model. The variance of students’ mathematics performance between
 schools was found to be 18%, while between students it was 82% (for
 mathematical calculations, see appendix d, formula a).
 2. When applying only school predictors at school level (level 2) into the
 model, in addition to the students’ performance at the student level (level
 1), the variance explained by the model showed a negligible explanation
 percentage of the variance (i.e., 1% between schools and 0% between
 students). In other words, when applying the school predictors only at the
 school level, the model did not explain any of the students’ differences in
 mathematics performance (for mathematical calculations, see appendix d,
 formula b).
 3. The teacher ‘explanatory’ model showed almost the same results of the
 students’ performance variance that can be explained between or within
 schools like for the school explanatory model, with 2% between schools and
 0% between students (for mathematical calculations, see appendix d,
 formula b).
 4. The students’ factors analysed in the fourth model along with the students’
 performance explained 17% and 23% of the students’ performance variance
 between and within schools respectively (for mathematical calculations, see
 appendix d, formula b).
 5. The school ‘controlled’ model, where school predictors at the school level
 and students’ performance and students’ factors at the student level were
 added showed a higher percentage of the explained variance between
 schools than the control model (i.e., students’ only factors). In other words,
 when estimating the impact of school predictors on student performance
 while adjusting for student controlling factors, the between schools’
 variance explained increased to 19% (for mathematical calculations, see
 appendix d, formula b).
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 6. The teacher ‘controlled’ model, where teacher predictors at the school level
 and students’ performance and students’ factors at the student level were
 added showed the same explained variance at student level (23%) compared
 to the previous school-controlled model, but at the school level, the
 explained variance increased when using the teacher-controlled model
 from 19% to 23%. In other words, when estimating the impact of teacher
 predictors on student performance while adjusting for student controlling
 factors, the between schools’ variance explained increased by 4% (for
 mathematical calculations, see appendix d, formula b).
 7. Finally, when school and teacher predictors were applied in the final “full”
 model and were adjusted by the effect of students’ factors, the explained
 variance at the school level was increased to 27% and remained at the
 student level (for mathematical calculations, see appendix d, formula b).
 Table 4.1 presents the variance components at both levels (i.e., school and
 student) for the seven MLM models used in the analyses. For each model (except
 the null model), the multilevel analyses were applied while including for each level
 all variables (i.e., predictors at school or teacher, and/or factors at student levels)
 first, and then removing the variables found not associated significantly. After that,
 the model was estimated while including only the significant effects retained from
 the previous ones.
 From the variance components estimation, as presented in this section, it is
 worth noting that the final MLM model provided the highest explained variance
 (i.e., 27% and 23% of the school and student respectively). It is worth mentioning
 too, that the final model is the ultimate model where only the significant factors
 from the explanatory models were kept, and where the model represents the base
 for the final residuals' calculation.
 4.1.2 School explanatory model findings
 Table 4.2 provides the estimates produced by the explanatory MLM analysis. The
 first column represents the effects, or in other words, the parameters that the
 model is testing. The intercept is the fixed-parameter when all factors included in
 the model have the reference value. For example, taking the school size (TOTENR)
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 factor, the reference value ‘0’ is for schools with less than 750 students and the
 value ‘1’ is for schools with greater or equal to 750 students (see Table 1.1 and
 Appendix B). The second column (coefficient) represents the value of mathematics
 score estimated for the parameter in column 1. The third column represents the
 standard error (SE) of the estimated value in column 2. The SE as a measure of the
 dispersion of values estimated in the sample has the importance in relation with
 the estimated value itself. The higher the SE, the less confident we are about the
 estimated value and therefore less significant. When the value of the estimated
 parameter exceeds the double magnitude of the SE, then the estimated value can
 be considered statistically significant. The fourth column is the outcome of the
 estimated value divided by its SE. The fifth column represents the p-value where
 the ratio between the estimated parameter and its standard error is presented for
 hypothesis testing (i.e., p≤ 0.05: significant; p>0.05: not significant). Finally, the last
 column represents the infographic of the coefficient column. Simply, it repeats the
 coefficient estimation in a graphical presentation showing increased values (+) in
 blue and decreased values (-) in red.
 In Table 4.2, only the school factors were used as predictors of the students’
 mathematics performance (the dependent variable). The factors used in the
 explanatory school model were as follow: The school size (TOTENR); students at
 school come from disadvantaged homes (DISADV); socioeconomic status
 (SCH_SES); time of instruction in hours per day (HOURS_D); availability of
 computers (COMP); general school resources such as classrooms and buildings
 (G_Res_Index); mathematics resources such as textbooks, (M_Res_Index);
 involving parents (InvP_RF_Index, InvP_SA_Index, and InvP_SG_Index); school
 climate (Clim_St_Index and Clim_T_Index); and principal leadership activities
 (PrL_Index). No students’ level factors were intervened to control in this model.
 Only the students’ mathematics performance, as the dependent variable, was used
 at the students’ level. As Table 4.2 shows, the students’ performance in
 mathematics was predicted as 379.6 when including all school predictors. Only one
 school factor showed a statistically significant difference in performance with an
 increase of 29.1 (p=.02). In other words, students attending schools having
 instructional time equal to or greater than 5 hours per day outperformed other
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 students at schools with less than 5 hours of instructions per day and achieved
 408.7 scores. No other school predictors showed a significant relationship with
 students’ mathematics performance in this model.
 Table 4.2: School Explanatory Model
 Some schools’ predictors showed a negative (but non- significant) relationship
 with students’ performance such as involving parents in reporting and feedback
 (InvP_RF_Index) or in school activities (InvP_SA_Index), school climate with
 regards to students’ behaviour (Clim_St_Index), and principal leadership activities.
 The self-report responses provided by the schools’ principals participated in the
 TIMSS 2011 study represented such a negative feedback that –for example- can be
 interpreted as: Those school principals who provided a response of having high
 leadership activities at their schools, their students at school performed less than
 other schools in almost 7 score points. No more explanation to this interpretation
 can be added in such quantitative analysis. Maybe schools that have low
 performing average-levels have principals that practise high levels of activities
 related to school leadership and have more reasons to involve parents.
 4.1.3 Teacher explanatory model findings
 The teacher explanatory model comprises of teacher experience, gender, age,
 education, job satisfaction, school atmosphere and safety conditions reported by
 teachers, usage of computers, interaction with other teachers, class size, and time
 of instruction for mathematics learning per week (see Appendix B). The teacher
 Fixed Effect Coefficient Standard Error T - ratio P - value Infographic
 INTRCPT1, B0j
 INTRCPT2, γ00 379.58 18.12 20.95 0.00
 School size:Greater or Equal to 750 (γ01) 0.37 10.89 0.03 0.97 0.37
 Affluent Background (γ02) 14.11 9.36 1.51 0.13 14.11
 School SES - High/Medium (γ03) 5.58 8.23 0.68 0.50 5.58
 Greater or equal than 5 hours aday (γ04) 29.08 12.25 2.37 0.02 29.08
 Computers:25 or more (γ05) -0.07 9.88 -0.01 1.00 -0.07
 General resources index:Not Affected (γ06) 3.35 9.00 0.37 0.71 3.35
 Math resources index:Not Affected (γ07) 5.99 11.58 0.52 0.61 5.99
 InvP_RF_Index:High (γ08) -1.96 10.14 -0.19 0.85 -1.96
 InvP_SA_Index:High (γ09) -8.27 12.30 -0.67 0.50 -8.27
 InvP_SG_Index:High (γ010) 10.29 10.55 0.97 0.33 10.29
 Clim_St_Index:Not a problem (γ011) -16.79 18.43 -0.91 0.36 -16.79
 Clim_T_Index:Not a problem (γ012) 14.95 19.75 0.76 0.45 14.95
 Principal leadership index:High (γ013) -6.62 8.18 -0.81 0.42 -6.62
 Yij = B0j + eij
 B0j = γ00 + γ01 (TOTENRj) + γ02 (DISADVj) + γ03 (SCH_SESj) + ... u0j
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 explanatory model also showed a single teacher level relationship with students’
 mathematics performance. Students taught by teachers aged 30 years old or above
 outperformed their peers in mathematics by 23.7 score points (p=.04). However,
 negative (but non- significant) results were shown for experience, male teachers,
 studied mathematics education, satisfied, have interaction with other teachers,
 and having instructional teaching time 4.5 hours or above per week (including
 homework).
 Table 4.3: Teacher Explanatory Model
 The teacher explanatory model, as well as the school model, has not provided
 much knowledge about students’ mathematics performance in Palestine from the
 TIMSS 2011 secondary analysis for self-reported responses tested. As was discussed
 in Table 4.1, the results of both school and teacher explanatory models have not
 explained much about the mathematics performance variance between schools or
 students (1% and 2% respectively).
 4.1.4 Control model – students’ covariates findings
 The students’ mathematics performance when regressed for testing association
 with students’ factors (i.e., as both the performance and the contextual background
 responses are at the same level), showed some differences in comparison with the
 school and teachers’ explanatory models. Table 4.4 represents the results found in
 the control model where students’ factors (i.e., gender, age, home background and
 SES, their expectations on further education, attitudes towards school or
 mathematics, feeling safe at school, and their intake of mathematics homework)
 Fixed Effect Coefficient Standard Error T - ratio P - value Infographic
 INTRCPT1, B0j
 INTRCPT2, γ00 377.69 19.87 19.00 0.00
 Experience:15 years or above (γ01) -7.89 11.96 -0.66 0.51 -7.89
 Gender:Male (γ02) -9.17 10.26 -0.89 0.37 -9.17
 Age:30 years old or above (γ03) 23.72 11.30 2.10 0.04 23.72
 Edu:Bachelor or higher (γ04) 19.67 13.52 1.46 0.15 19.67
 Math:Studied mathematics (γ05) 1.47 10.45 0.14 0.89 1.47
 Studied Ed/mathematics (γ06) -15.48 10.49 -1.47 0.14 -15.48
 Teachers are satisfied (γ07) -11.60 13.47 -0.86 0.39 -11.60
 Safe (γ08) 11.53 10.01 1.15 0.25 11.53
 Using computers (γ09) 1.71 9.76 0.17 0.86 1.71
 Weekly or daily interaction (γ010) -5.47 9.17 -0.60 0.55 -5.47
 Class Size:25 or less (γ011) 4.87 14.83 0.33 0.74 4.87
 Instructional time:4.5 hours or above/week (γ012) -2.92 10.35 -0.28 0.78 -2.92
 Yij = B0j + eij
 B0j = γ00 + γ01 (T_Exp_Indexj) + γ02 (REC_T_SEXj) + γ03 (TCH_AGEj) + ... u0j
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 were tested for their relationship with mathematics performance. Students’
 covariates of gender, number of books in the home, parental education,
 expectation on further education, attitudes towards mathematics, and their safety
 at school all showed a statistically significant association with mathematics
 performance.
 The highest relationship with students’ mathematics performance among the
 students’ factors was the expectations of attaining a higher qualification than a
 bachelor degree, followed by students’ attitudes towards mathematics. In other
 words, students’ attitudes, motivation, and aspiration are key factors of students’
 mathematics performance in the MLM analysis of TIMSS 2011. No significant
 relationship was found for the age of students, their attitudes towards their school,
 or for their intake of mathematics homework in class.
 Table 4.4: Control Model - Students' covariates
 Among the results of Table 4.4 findings was a negative value for students’
 expectations to reach 10th grade. Students expecting to reach only the secondary
 class without passing the secondary certificate performed significantly lower than
 other students in around 46 points (p=.00). While in contrast, students expecting
 to reach higher than a bachelor in their future education performed significantly
 higher than other students in around 47.5 points (p=.00). This finding leads to a
 Fixed Effect Coefficient Standard Error T - ratio P - value Infographic
 INTRCPT1, B0j
 INTRCPT2, γ00 340.76 8.02 42.50 0.00
 Students levels slopes B1j, B2j, B3j ...
 Gender:Male (γ10) -15.02 7.53 -1.99 0.05 -15.02
 Higher than 10 books (γ20) 17.46 2.82 6.20 0.00 17.46
 HMEPOSS:High (γ30) 2.75 5.39 0.51 0.61 2.75
 Paredu:Bachelor or higher (γ40) 18.51 5.09 3.64 0.00 18.51
 High SES (γ50) 4.57 5.89 0.77 0.44 4.57
 Expectation:10th grade (γ61) -45.93 5.70 -8.05 0.00 -45.93
 Expectation:Secondary education (γ62) -15.80 4.73 -3.34 0.00 -15.80
 Expectation:Diploma (γ63) 10.64 4.72 2.26 0.02 10.64
 Expectation:Bachelor (γ64) 39.46 4.51 8.76 0.00 39.46
 Expectation:Higher than a bachelor (γ65) 47.47 3.47 13.66 0.00 47.47
 Std_Att_Index:High (γ70) 2.87 4.32 0.66 0.51 2.87
 Std_Att_M_Index:High (γ80) 36.22 2.36 15.32 0.00 36.22
 Std_Safe_Index:High (γ90) 11.91 2.59 4.61 0.00 11.91
 Homework:Everyday (γ100) -4.19 3.19 -1.31 0.19 -4.19
 Age:Above 13.5 (γ110) -3.41 2.34 -1.46 0.15 -3.41
 Yij = B0j + B1j (REC_SEXij) + B2j (BOOKSij) + B3j (HMEPOSSij) + ... eij
 B0j = γ00 + u0j
 B1j = γ10
 B2j = γ20
 B3j = γ30 ...
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 conclusion of that the covariate student-level analysis findings when compared
 with school and teacher levels, could provide significantly more knowledge about
 the factors that influence the mathematics learning in Palestine in the light of
 quantitative research such as TIMSS. On the contrary, teachers’ and principals’
 responses without considering their actions and practices through a qualitative
 approach could not provide that knowledge which can be used in further
 improvement of mathematics learning at the Palestinian schools.
 4.1.5 School full model findings
 Retaining the statistically significant factors at both levels, the school and teacher
 models when controlled for the students’ factors separately (Tables 4.5 and 4.6) or
 combined (Table 4.7) provided more knowledge about what values a school can
 add to students’ learning in mathematics. Predicted value-added at school,
 teacher, and both respectively showed positive impacts originated from school
 daily instructions time, age of teachers at 30 years old or above, and a negative
 impact from teachers’ education who studied mathematics education at
 universities.
 Table 4.5: School Full Model
 School value-added model findings showed at school level only the daily
 instructional time at or above 5 hours per day, and among students’ factors, still
 the attitudes, motivation, and aspiration present the strongest effect. Students
 Fixed Effect Coefficient Standard Error T - ratio P - value Infographic
 INTRCPT1, B0j
 INTRCPT2, γ00 324.58 5.41 60.03 0.00
 Greater or equal than 5 hours aday (γ01) 25.22 11.03 2.29 0.02 25.22
 Students levels slopes B1j, B2j, B3j ...
 Higher than 10 books (γ10) 18.95 2.64 7.17 0.00 18.95
 Paredu:Bachelor or higher(γ20) 21.78 3.12 6.99 0.00 21.78
 Expectation:10th grade (γ31) -46.68 5.74 -8.13 0.00 -46.68
 Expectation:Secondary education (γ32) -15.54 4.74 -3.28 0.00 -15.54
 Expectation:Diploma (γ33) 10.90 4.75 2.30 0.02 10.90
 Expectation:Bachelor (γ34) 39.79 4.53 8.78 0.00 39.79
 Expectation:Higher than a bachelor (γ35) 48.12 3.42 14.07 0.00 48.12
 Std_Att_M_Index:High (γ40) 36.46 2.41 15.12 0.00 36.46
 Std_Safe_Index:High (γ50) 12.28 2.60 4.73 0.00 12.28
 Yij = B0j + B1j (BOOKSij) + B2j (PAREDUij) + B3j (STD_EXPij) + B4j (Std_Att_M_Indexij) + B5j (Std_Safe_Indexij) + eij
 B0j = γ00 + γ01 (HOURS_Dj) + u0j
 B1j = γ10
 B2j = γ20
 B3j = γ30
 B4j = γ40
 B5j = γ50
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 expecting to achieve higher than a bachelor outperformed their peers who do not
 know or expect which level of education they will reach in 48 points and therefore,
 exceeds in performance their peers who expected to reach only the secondary level
 in around 95 points (i.e., 46.7 + 48.1).
 TIMSS 2011 student background questionnaire asked students about their
 attitudes towards mathematics (I enjoy learning mathematics; I learn many
 interesting things in mathematics; I like mathematics; It is important to do well in
 mathematics). This context considered the students’ attitudes from the perception
 of their feeling and enjoyment. Students’ enjoyment, engagement, and positive
 attitudes towards a subject or the school, and therefore motivation were sought as
 key factors in learning theory (Carroll, 1963, 1989; Harnischfeger & Wiley, 1975;
 Bloom, 1977).
 The students’ attitudes towards mathematics had an impact of an increase of
 36.5 points (p=0.0). Less in their feeling safe at school, with 12.3 points (p=0.0). The
 students’ factors effects vary between the three models (i.e., school value-added,
 teacher value-added, and the final model, which includes both) in values.
 Nevertheless, the impact and influence of these factors on students’ mathematics
 performance retain without change.
 4.1.6 Teacher full model findings
 The teacher full model, or in other words, the teacher value-added model, revealed
 two statistically significant effects for two factors at the teacher level and the same
 effects at students’ level as were found at the school value-added model except for
 the students’ gender. As reported in Table 4.6, findings at the teacher and student
 levels in the analysis indicated that students taught by teachers of 30-year-old or
 above performed significantly higher than their peers that had been taught by
 younger teachers, with a difference in mathematics performance of 21 points
 (p=0.01).
 It is worth noting here that the present study used two measures at the teacher
 level related to the time of teaching, namely teachers’ years of experience and
 teachers’ years of age. Teachers’ experience factor was dichotomised to two
 categories (15 years of experience or above and less than 15 years of experience),
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 while teachers’ age was dichotomised to 30 years old or above and less than 30
 years old. From the results of the MLM of the teacher explanatory and teacher full
 models, only the age factor showed a significant increase in mathematics
 performance. What does this ‘finding’ mean? The simple and direct interpretation
 of the aforementioned findings is that: teachers of age above 30 years old at least
 have experience of about 5 years (assuming working after graduation of at least 25
 years old), and increasing the age means increasing the experience for such
 options. However, experience above 15 years that did not show any change in
 students’ performance might be caused by data source errors related to self-
 reported mistakes from the respondents to the TIMSS teacher questionnaire. To
 summarise this interpretation, the age finding can be interpreted as also to include
 (implicitly) the teachers’ experience as an indirect measure. Moreover, as discussed
 in the literature review, in a multilevel analysis results from low-performing
 schools’ data, Huang and Moon (2009) came to the same finding of that teachers’
 experience makes no significant change to performance.
 Table 4.6: Teacher Full Model
 Teachers’ education impact is an unforeseen measure at the teacher level
 analysis. Teachers’ education was used in the secondary data analysis of TIMSS 2011
 Fixed Effect Coefficient Standard Error T - ratio P - value Infographic
 INTRCPT1, B0j
 INTRCPT2, γ00 329.33 10.05 32.78 0.00
 Teacher gender:Male (γ01) 25.28 14.51 1.74 0.08 25.28
 Age:30 years old or above (γ02) 21.00 8.59 2.45 0.01 21.00
 Studied Ed/mathematics (γ03) -20.00 8.10 -2.47 0.01 -20.00
 Students levels slopes B1j, B2j, B3j ...
 Gender:Male (γ10) -33.99 12.17 -2.79 0.01 -33.99
 Higher than 10 books (γ20) 18.85 2.62 7.19 0.00 18.85
 Paredu:Bachelor or higher (γ30) 22.07 3.11 7.10 0.00 22.07
 Expectation:10th grade (γ41) -46.02 5.70 -8.07 0.00 -46.02
 Expectation:Secondary education (γ42) -15.87 4.74 -3.35 0.00 -15.87
 Expectation:Diploma (γ43) 10.45 4.77 2.19 0.03 10.45
 Expectation:Bachelor (γ44) 39.55 4.52 8.75 0.00 39.55
 Expectation:Higher than a bachelor (γ45) 48.05 3.43 14.01 0.00 48.05
 Std_Att_M_Index:High (γ50) 36.58 2.45 14.93 0.00 36.58
 Std_Safe_Index:High (γ60) 11.85 2.57 4.61 0.00 11.85
 Yij = B0j + B1j (REC_SEXij) + B2j (BOOKSij) + B3j (PAREDUij) + B4j (STD_EXPij) + B5j (Std_Att_M_Indexij) + B6j
 (Std_Safe_Indexij) + eij
 B0j = γ00 + γ01 (REC_T_SEXj) + γ02 (TCH_AGEj) + γ03 (TCH_MEDUj) + u0j
 B1j = γ10
 B2j = γ20
 B3j = γ30
 B4j = γ40
 B5j = γ50
 B6j = γ60
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 from three different sources, and therefore, three factors were produced separately
 in order to be tested for their impact on performance. Teacher level of formal
 education, where was dichotomised in “1 = Bachelor or higher; 0 = Lower than a
 bachelor”, has not provided any impact on students’ mathematics performance.
 The same results were found for teachers who studied mathematics as a pure
 major. However, the index for teachers who studied mathematics education
 revealed a negative statistically significant difference of 20 points for their students’
 performance compared with those who did not study mathematics education
 (p=0.01).
 4.1.7 Final model (school and teacher full model) findings
 The combined school and teacher analysis model presented in Table 4.7 is the final
 model of the MLM analyses for TIMSS 2011 data in this study phase. This model
 represents the value-added to students’ mathematics learning from school and
 teacher levels and at the same time the model where the residuals were calculated.
 In order to interpret the findings of Table 4.7 easily, let us assume that all
 factors tested in the model have the value of ‘0’ as a reference code according to
 the recoding scheme defined for the factors as explained in Table 1.1 and Appendix
 B. The final MLM factors are: number of hours for instruction per day at school;
 age of mathematics teacher; teacher’s education in mathematics; student’s sex;
 number of books in the home; student’s parental education; student’s expectation
 on further education; student’s attitudes towards mathematics; and student’s
 feeling safe at school. For such a situation (i.e., taking the reference code of these
 factors), the MLM final model showed, an intercept of 327.4 mathematics score
 point. The interpretation of this result is as follow: if a student is taught at a school
 where the instructional time is less than 5 hours per day, taught by a teacher less
 than 30 years old, and that teacher did not study education of mathematics, in
 addition to all student level factors are also negative, this student will have a score
 of 327.4 points.
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 Table 4.7: Final Model (School and Teacher full model)
 Table 4.7 showed the final model factors that were associated significantly with
 mathematics performance and the values that could be predicted when applying
 this model. The highest increase in students’ mathematics performance according
 to the final MLM is the students’ expectation on further education (higher than a
 bachelor, an increase of 48 points and p=0.00), followed by the attitudes towards
 mathematics (an increase of 36.3 points and p=0.00). The negative values of change
 in performance as presented in Table 4.7 are interpreted for having a negative or
 at least not high expectation on further education, or for males performing lower
 than females, except for teachers’ education.
 Teacher education in the current study was measured through three different
 factors (see Table 1.1 and appendix B). The first (Tch_Edu) is the teacher level of
 formal education and was dichotomised to (lower than a bachelor and bachelor or
 above). The second (Tch_Math) is the teacher major in mathematics as a pure
 science specialisation and was dichotomised to (did not study pure mathematics
 and did study pure mathematics). The third (Tch_Medu) is the teacher major in
 mathematics education and was dichotomised to (did not study mathematics
 education and did study mathematics education). Among the aforementioned
 Fixed Effect Coefficient Standard Error T - ratio P - value Infographic
 INTRCPT1, B0j
 INTRCPT2, γ00 327.40 9.79 33.46 0.00
 Equal or greater than 5 hours aday (γ01) 25.09 10.71 2.34 0.02 25.09
 Age:30 years old or above (γ02) 19.12 8.25 2.32 0.02 19.12
 Studied Ed/mathematics (γ03) -20.78 7.92 -2.62 0.01 -20.78
 Students levels slopes B1j, B2j, B3j ...
 Gender:Male (γ10) -14.89 7.03 -2.12 0.03 -14.89
 Higher than 10 books (γ20) 18.80 2.62 7.17 0.00 18.80
 Paredu:Bachelor or higher (γ30) 22.00 3.11 7.07 0.00 22.00
 Expectation:10th grade (γ41) -46.30 5.68 -8.14 0.00 -46.30
 Expectation:Secondary education (γ42) -15.77 4.74 -3.33 0.00 -15.77
 Expectation:Diploma (γ43) 10.59 4.76 2.22 0.03 10.59
 Expectation:Bachelor (γ44) 39.69 4.53 8.76 0.00 39.69
 Expectation:Higher than a bachelor (γ45) 48.02 3.41 14.07 0.00 48.02
 Std_Att_M_Index:High (γ50) 36.59 2.43 15.03 0.00 36.59
 Std_Safe_Index:High (γ60) 11.92 2.59 4.61 0.00 11.92
 Yij = B0j + B1j (REC_SEXij) + B2j (BOOKSij) + B3j (PAREDUij) + B4j (STD_EXPij) + B5j (Std_Att_M_Indexij) + B6j
 (Std_Safe_Indexij) + eij
 B0j = γ00 + γ01 (HOURS_Dj) + γ02 (TCH_AGEj) + γ03 (TCH_MEDUj) + u0j
 B1j = γ10
 B2j = γ20
 B3j = γ30
 B4j = γ40
 B5j = γ50
 B6j = γ60
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 measures, only the third factor (Tch_Medu) showed a significant relationship with
 students’ mathematics performance in both teacher full model and final model.
 Teachers’ education impact was an unforeseen finding at the teacher level
 analysis and later in the final model. Similar to the finding from the teacher full
 model, the index for teachers studied mathematics education revealed a negative
 statistically significant difference of 21 points for their students’ performance
 compared with those who did not study education (p=0.01). The negative value for
 students performing lower as they were taught by teachers reported that they
 studied educational mathematics cannot be interpreted in the TIMSS context.
 Preparing mathematics teachers programmes at universities might need to be
 investigated further. Still, the quantitative data provided in TIMSS 2011 could not
 reveal that much information at both school and teacher levels. It could be possible
 to see the mathematics learning at high performing schools through the eyes of
 the practitioners to explain in a better way.
 4.1.8 Residuals calculation
 When the final model was applied, a calculation for each student was implemented
 considering the performance for that student along with performance changes due
 to the effect of the contextual factors included in the model. The calculation took
 place at the student level and a new variable was added to the data as an output of
 a student predicted mathematics score. Then the difference between the observed
 mathematics score from TIMSS 2011 study (original score) and the predicted score
 was calculated. This value is defined as a residual for each score (Goldstein, 2011).
 As students’ residuals were not my ultimate objective, I aggregated these residuals
 at the school level. The idea behind this procedure is to define the mitigating
 schools (see Table 4.8) and to produce a range of schools where their residuals are
 positively high to be presented as a population list for the second phase case study
 selection. As it was discussed earlier in the ethical research considerations, the
 schools with negative residuals were hidden in the table.
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 Table 4.8: Residuals calculation representing the final MLM model
 In Table 4.8, schools (IDs) in the first column are listed according to the size of
 residuals in column 4. The positive signs (blue coloured) represent the schools that
 have performed above expectations when considering the final model in the
 calculation of the residuals. The negative signs (red coloured) represent the schools
 that have performed below the expected value suggested by the model. As
 discussed earlier (see the introduction and methodology chapters), only the
 positive residuals were considered for the second phase in the present study. The
 presence of the negative residuals in Table 4.8 is reported for more illustration on
 how the residuals are distributed when applying the final model.
 Figure 4.1 shows the residuals graph representing the mathematics TIMSS 2011
 scores and the predicted MLM scores distribution. The predicted values from the
 model when compared with the observed TIMSS results provided the difference as
 residuals (i.e., observed – predicted). In regression models, mathematically the
 correlation between the predicted and observed values defined as (R) and its
 square (R²) is the percentage of variation explained by the model for the
 Schools Predicted Math Score TIMSS2011 Math Score Residuals
 130 573.11 590.12 17.01
 138 535.04 545.49 10.45
 8 490.14 498.78 8.64
 67 484.45 492.53 8.08
 92 498.10 505.45 7.34
 28 469.56 475.58 6.02
 86 449.43 455.17 5.74
 18 471.41 476.44 5.03
 108 475.00 480.02 5.02
 2 407.80 412.18 4.38
 93 337.79 331.57 -6.22
 30 311.78 304.63 -7.16
 102 314.05 306.54 -7.52
 123 297.27 288.99 -8.28
 97 254.99 246.42 -8.57
 87 294.08 284.64 -9.44
 100 402.46 374.15 -28.31
 95 369.50 333.51 -35.99
 120 385.40 342.14 -43.27
 124 396.22 352.71 -43.51
 ……………………………………………................................................................................
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 mathematics scores, or in other words, the measure of the explanatory power of
 the model (Goldstein, 2011). When comparing the estimation of variance
 components outcomes explained in the first section of the results (Table 4.1), with
 18% between schools’ variation and in the final model an increase of 27 %, we
 conclude to a sum of about 45 % of variation explained by the final model. From
 the final model and its residuals, I additionally conducted a bivariate correlation
 between the TIMSS 2011 scores (observed) and the predicted scores from the model
 and found the R-value as 0.67. Which means, when square the R-value (i.e.,
 calculating R²) the output is 0.45. In other words, the variance explained by the
 model as also found from the estimation of variance components earlier is 0.45
 (i.e., 45%). This distribution and its calculations were used as an additional quality
 check measure for the MLM models.
 Figure 4.1: Residuals graph (students’ observed mathematics scores from TIMSS vs students predicted MLM values)
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 4.2 Summary and conclusion
 The first phase of the present study provided important findings that have not been
 undertaken previously by the TIMSS international ‘general’ reporting, neither by
 the participating country (i.e., Palestine). The use of multilevel modelling analysis
 (Goldstein, 2011) provided a final multilevel model that included students’,
 teachers’ and schools’ factors that have a statistically significant impact on
 students’ performance in mathematics (see Table 4.7). Applying the final model to
 predict students’ mathematics scores and to be compared with the observed scores
 that originally produced by TIMSS, provided a robust residuals calculation
 approach that could harness the Palestinian TIMSS 2011 outcome into informing
 the second phase of the study. Although the Palestinian mathematics average score
 in TIMSS 2011 study was 404, the residuals calculation estimated from the model
 revealed that some schools performed much better than this national score, with
 the best exceeding the international TIMSS average and achieving a performance
 approaching 600 (see Table 4.8).
 The research questions of the first phase were undertaken and studied through
 the secondary analyses’ findings of the MLM models as presented in the previous
 sections of this chapter. The statistical models answered the research questions
 and showed the relationship between the different levels of analysis factors with
 students’ mathematics performance. The stronger relationship was found for
 students’ background factors such as SES, which included parents’ education and
 number of books at home in addition to students’ motivation and aspiration
 measures (see final model in Table 4.7). Still, the school level showed some little
 evidence in association with students’ performance. Namely, the daily
 instructional time at school and teachers’ age and education.
 The secondary data analyses have not revealed many school-level factors
 associated with their mathematics performance after accounting for their
 background and socioeconomic status. However, schools with positive residuals
 due to the multilevel model were expected to have significant school
 characteristics that differentiate them from schools with negative residuals, at a
 time on which the findings only provided an impact due to the amount of time
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 students spend at schools. In other words, when accounting for SES and some
 schools performed higher than expected, then there might be evidences from
 school factors and practices at school to explain such performance. The other
 school factors and staff practices such as resources, climate, and leadership did not
 show any intersection. As a conclusion of this particular outcome, self-reported
 background contextual data ‘alone’ sounds not to be the appropriate source that
 can be used to improve mathematics education in Palestine. Such schools
 mitigated for their background and achieved higher than expected, can then be a
 rich and informative source of knowledge about how their students performed
 higher than expected.
 One of the high-performing schools by which was found to add value, based on
 the results of the final MLM model (as shown in Table 4.8), would be targeted later
 in the second phase. The residuals approach, as a method used to distinguish
 between the schools, provides information regarding which schools can be
 targeted as a population for the second phase of the study (i.e., the interpretive
 qualitative phase). Nevertheless, still the residuals represent the final model that
 used various factors and can be - from a quantitative perspective - unknown as a
 “black box”. Later when conducting the second phase and investigating deeper into
 the participants’ real school-life and practices, the specifications and detailed
 characteristics of the case study school will be clear and added to the analysis from
 the second phase part. However, it is worth trying to present here some of the case
 study school characteristics founded from the first phase descriptive analysis.
 The targeted school is a small school with less than 750 students. The school
 possesses fewer than 25 computers that can be used for students’ learning. When
 analysing if the school was affected by the shortages of school resources such as
 instructional materials like textbooks, supplies such as paper and pencils, school
 buildings and grounds, instructional space (e.g., classrooms), computers for
 mathematics instruction, computer software for mathematics instruction, library
 materials relevant to mathematics instruction, and audio-visual resources for
 mathematics instruction, the school was found as “Not Affected”. To recapitulate
 the characteristics of the case study school then from the first phase, I can only
 conclude that the school added value to students when controlling for their
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 background characteristics and socioeconomic status. The students at the school
 thereby performed higher in TIMSS 2011 than the MLM model predicted. Finally,
 the school had shortages in resources regarding its infrastructure and learning
 facilities.
 Employing the findings from the TIMSS 2011 secondary analyses was an
 important key for the second phase. Only one school level variable was found to
 be associated with students’ mathematics performance. Principal and teacher
 practices such as involving parents and leadership activities have not provided any
 degree of relationship on performance. As argued by Arar et al. (2016), parental
 involvement can be influenced by the style of principals’ leadership at school and
 by the relationship between teachers and their principals. This principal-teacher
 relationship, which was not studied in TIMSS context, could be the mitigating
 factor that suppressed the effect sought in the MLM analysis. However, the MLM
 analysis still provided some findings that remained without a proper explanation.
 The negative impact of teachers’ education was among the most interesting
 findings that need to be inspected. Therefore, the second phase instruments were
 investigating these inquiries which have been missing from the TIMSS context or
 where the MLM analysis showed odd findings.
 In the next chapter, I will present and discuss the second phase results and
 implications. First, presenting the findings from the CCA analysis of the interviews
 and the focus-group discussion, followed by the summary and conclusion of the
 results.
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 CHAPTER 5
 SECOND PHASE RESULTS, DISCUSSION, AND IMPLICATIONS
 5.0 Overview
 In this chapter, I will report the findings from the second phase main study. This
 chapter consists of three main sections. The first, reports the main study results
 from the data collected at the case study school. The second discusses the
 presented results, and the third summarises the main study findings and builds on
 that summary for any further or specific conclusions.
 The second phase of the present study aimed at answering the second phase
 research questions, as were presented in the first chapter:
 1. How does a principal and mathematics teachers in one of the identified
 Palestinian schools from the value-added model describe and explain how
 they have added- value and mitigated background factors?
 2. Can the participants explain how teaching practices (e.g., engagement in
 learning mathematics, motivation, improving and empowering students’
 learning, supporting and mentoring each other, dealing with different
 students’ abilities, dealing with and implementing the curriculum, and
 school management) make such a school add value to all of its students?
 5.1 Second phase main study findings
 In this section, I will present the outcomes from the interviews and the focus-group
 discussion according to the comparisons, grouping, integrating and specifying the
 themes that emerged in the transcripts. Findings are presented first for the
 principal interview, then for the mathematics teachers, followed by the discussion
 of the focus-group. Commonalities, differences, patterns, attitudes, and
 perspectives in the responses for each participant and among participants will be
 considered throughout the analysis reporting.
 I started my second phase main data collection after the accomplishment of the
 first phase multilevel data analyses, and after piloting the second phase
 instruments. I took the ethical considerations and got the approval to conduct my
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 fieldwork, and then my main data collection started (see section of 3.4 in chapter
 3).
 The first day of the interviews was so welcoming and included a long discussion
 with the principal. He talked more about things than expected. He provided
 information on the discussed themes and additionally other related topics. The
 two mathematics teachers also were met in the next day and we planned for the
 discussion session in the last day. Unfortunately, the principal could not come for
 the discussion session and the two teachers were available. In the main data
 collection, I started all our interviews and all topics discussed saying “Your school
 was among the high-performing schools that from the multilevel analyses showed
 value-added scores to the students regardless to the low SES”. This introduction was
 necessary as it was noted from the pilot stage that the participants needed every
 time to be notified about it (see piloting the instruments section 3.3.5). I, as the
 researcher, visited the school, walked through and talked with the staff and the
 children, and finally conducted the interviews.
 The principal of the case study school is a male with 9 years of experience in
 education. The school is a small governmental school and provides education to
 male students from fifth to eighth grade. The first interviewed mathematics
 teacher (T1) is a male teacher with 9 years of experience in mathematics teaching
 and 8 years teaching at the current school. The second interviewed mathematics
 teacher (T2) is a male teacher with 21 years of experience in mathematics teaching
 and 11 years teaching at the current school. The school is a high performing school
 in national and international assessments and known in the district among the
 schools with variant activities. It was found among the high performing schools
 according to the MLM residual analysis conducted in the first phase of the current
 study. That means, this school was mitigating for its low socioeconomic status and
 provided good education (i.e., value-added) as was investigated in the first phase
 of the study. For example, it would be expected that this school has shortages in
 resources and facilities for learning.
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 5.1.1 School principal interview
 The school principal provided a wide-ranging, but consistent, set of responses in
 his interview. First, I will present the findings as they were grouped and listed
 according to the constant comparison analysis (CCA) method as it was explained
 in chapter 3 and table 3.1 example). Then, I will enrich the listed findings and
 provide more discussion with detailed interpretations.
 When the themes of the responses were compared and grouped into categories,
 they provided the following integrated categories according to the grouped coded
 themes (see appendix J, Constant Comparison Analysis Tables):
 • Principal role at school (composed of the themes: principal administrative
 tasks, financial tasks, educational and learning processes, monitor quality of
 education at school, follow up students’ achievement).
 • Student-teacher engagement at school (composed of the themes: engaged in
 projects, parents and the local community, social media - Facebook).
 • Working conditions at school (composed of the themes: positive atmosphere,
 involves students and staff in activities).
 • Principal dealing with daily situations (composed of the themes: detail in
 daily life at school, students’ practice, students’ behaviour – how they through
 the trash).
 • Principal activities and practices (composed of the themes: prioritise safety
 for the students, reviewing their marks in the exams, motivating the high
 achievers, follow up with low achievers and their parents).
 • Resources availability at school (composed of the themes: not enough
 resources in general, no LCDs or learning smart boards, old school - 1920, old
 buildings and cold classrooms).
 • Usage of resources and mitigating for shortages (composed of the themes:
 teachers use all available resources, local community funds - LCDs).
 • Improve students’ learning (composed of the themes: reviewing their marks
 in the exams regularly, motivate the high achievers, talk and discuss with low
 achievers and their parents, competences learning activities within the school
 and with other schools).
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 • Support and mentor teachers (composed of the themes: record everything at
 math classes in special form, school focus on low achieving students, improve
 their achievement, and motivate them).
 • Different students’ abilities treatment (composed of the themes: all students
 must do something and work in the classroom, students encouraged to learn
 from other students, they receive follow-up from their teachers, two students
 are working together on the blackboard most of the times, and sometimes
 more than two students – group work).
 • Strategies teachers use to treat different abilities (composed of the theme:
 teachers use treatment plans).
 • Empowering students to achieve in mathematics (composed of the themes:
 hardworking and honest teachers, motivating students, make students
 participate in innovative competences, connecting math topics with real life).
 • Teacher preparation for teaching (composed of the themes: teachers come to
 school –when they start working– not prepared, university teaching
 programmes can be the problem, pure mathematics graduates have the
 problem with educational and pedagogical knowledge, teachers studied
 education have the problem in both – i.e., in math and education pedagogy,
 good universities in Palestine accept high scores from the secondary exam
 graduates and still do not have good education programmes, only one
 university has education programmes but this university accepts students
 with low scores in secondary exam graduates).
 • Teacher in-service and pre-service training (composed of the themes: we do
 not have pre-service training as far as I know, we have teacher preparation
 programmes after university time, those who come to teach only because they
 do not have a job, universities programmes are only theoretical and not
 practical, we need a teacher who studied to become a teacher, in Palestine we
 need sincere teachers).
 • Mathematics curriculum (composed of the themes: textbooks focus on the
 information only, they lack the individual differences, I suggest to have levels
 of competencies such as A, B, or C levels of abilities, teacher can evaluate and
 implement accordingly).
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 • Teachers implement intended curriculum (composed of the theme: teachers
 implement the intended curriculum at my school).
 • Empower teachers to implement the intended curriculum (composed of the
 themes: give them more time for creativity and motivation, unfortunately
 they have high load of classes, connecting math topics with real life).
 The school principal responses were found to be consistent within the principal
 interview. The themes, when compared from different responses within the
 interview for the same topics, were in line. It can be noted that some of the themes
 were repeated between different categories according to the response of the
 principal to different interview open questions. This can be considered as a positive
 sign and reflect a higher weight for such themes as the participant sees them
 important.
 The school principal reported positive working conditions and daily
 atmosphere at his school. The leadership activities as a principal at school were
 mainly emerged from his role at school, his practices and activities, his way of
 dealing with daily situations, working conditions at school, and finally from the
 student-teacher engagement. He summarised his role as doing administrative
 tasks, financial tasks, monitoring quality of education at school and following up
 students’ achievement. As a principal of the school, he focuses on engaging his staff
 and also the students at school with different projects. In each project at school,
 the school shares ideas and thoughts with the local community through the social
 media “Facebook”. Parents of the students and local community from the city join
 and provide ideas and sometimes funds when needed. He gave an example of his
 daily practices at school and mentioned, “He observes students’ behaviour on how
 they deal with the garbage at the school playground”.
 The school principal reported shortages in facilities and resources at school,
 but at the same time mentioned that the teachers at the school use all available
 resources in their classes. The school building is old (i.e., built in 1920) and
 therefore the classrooms are old and cold for the students in wintertime. In
 general, the school principal reported low socioeconomic status of his school as a
 school (i.e., shortage of resources, old and not well-constructed building and
 classrooms, etc.) and at the same time “strongly” mentioned that they mitigate for
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 that. School staff mitigate for this by using all possible and available resources,
 even from the available furniture at classrooms or in the playground, and also by
 approaching the local community for support. The city legislative and municipality
 members helped in supplying recently each classroom at the school with a Liquid
 Crystal Display (LCD), for teaching and presenting purposes at classrooms.
 The principal supports and mentors the teachers at school in teaching
 mathematics as well as for the other topics. He considers this to be an important
 improving factor that he found during his experience as a principal. He reported
 the activities related to teaching-learning practices at school through different
 categories. First, improving students’ learning through reviewing their marks in
 exams regularly, motivating the high achievers, follow-up with the low achievers
 through talking with them and involving their parents, and involving students in
 competencies within the school and with other schools in the district or nationally.
 Second, supporting and mentoring teachers through encouraging teachers to
 record everything during mathematics classes in a special form, asking them to
 focus on low-achieving students, and that they improve their achievement and
 motivate them. Third, applying different students’ abilities treatment through
 encouraging all students to do work in the classroom, working in groups and learn
 from each other (cooperative learning) such as asking two students to solve a
 mathematics problem on the blackboard together. Fourth, empowering students
 to achieve in mathematics through motivating them, using innovative
 competencies, and connecting mathematics topics with real-life.
 Mathematics textbooks are “condensed” with information and the time
 available for the teacher is not enough to cover all of it, the principal reported. In
 other words, the school principal reported that the mathematics curriculum
 provided to school as textbooks consist of more content than teachers can cover
 within the workload they have. The principal also reported that the textbooks have
 a lack of clear and “step-by-step” instructions. That is, if a student has to study on
 his own, then most likely s/he will not understand much of it. Teachers only can
 provide what the curriculum intended for when they have enough time and when
 the textbooks focus on the “quality” not the “quantity”. The principal reported that
 the curriculum “only” focuses on information and knowing. They do not provide
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 much of higher cognitive skills and at the same time do not consider individual
 differences. He reported an interesting idea here “I suggest to have in our school
 textbooks different levels of competencies, let’s say A, B, and C. The teachers can
 evaluate their students at the beginning of the school year and implement these levels
 accordingly. Some students can have level A; others level B and the rest level C”. To
 empower teachers to implement the curriculum as intended and planned by the
 educational experts is conditioned with giving the teachers more time for creativity
 and motivation. At the school, as well as for most of the schools in Palestine, the
 teachers have a high load of classes at their schools.
 Teachers do not start teaching well prepared. They always need to practise
 teaching for some time to become better teachers. The universities in Palestine
 provide teaching programmes only theoretically without practice. The graduated
 ‘fresh’ teachers do not have any practical training during their university study.
 “We” are doing this at schools (he said), and this is not easy as the ministry provides
 them with a high load of classes when they start. Most of the teachers’ experience
 comes from practising teaching and from previous teaching staff at school. In-
 service training, unlike the pre-service training, exists, but still the problem “we”
 face is that “our” teachers have a full load of classes for teaching. The principal
 clearly mentioned in his interview that “we” have a problem in “our” University
 teacher programmes. The pure mathematics graduated students have the shortage
 of educational and pedagogical knowledge, while the fresh graduated teachers
 from the educational colleges have both shortages (i.e., both mathematics and
 educational). Nationally, the high-performing students from the final secondary
 exam apply to good universities and they study other themes rather than education
 to become teachers. Those who become teachers at the end are those who studied
 not in good universities, as they did not have a high score at the final school or
 those who did not find a job when they study pure mathematics. “We need good
 teachers in Palestine, we need good university programmes and we need sincere
 teachers at the end to teach our students” as reported by the principal.
 The school principal interview provided interesting information that can be a
 very important addition to the knowledge the research is striving to add from the
 first phase. Commonalities within and between different topics when discussing
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 the details of the topics were very high. In the topics of principal role at school and
 the school atmosphere, the principal practices were found common, inline and
 complemented each other. No differences within the school principal interview
 responses regarding the same themes or categories were found. In contrast, and as
 mentioned above, patterns that support the information provided earlier in other
 topics were found in different responses, which indicated a consistent attitude and
 perspective that the school principal provided to the interview session.
 5.1.2 Mathematics teachers’ interviews
 The mathematics teachers provided a wide range of feedback as the principal did.
 In the topics that were similar in the interview, teachers provided to a high extent
 the same perspectives and attitudes as the principal. For the same topic themes, I
 found out commonalities between the respondents (i.e., the school principal and
 the mathematics teachers). Only when there are some differences in what teachers
 reported, I will point it out here in this section. Additionally, I will report the
 teachers’ responses to other themes that were not part of the principal interview
 as well.
 The first teacher (T1) at this school (i.e., the case study school) teaches
 mathematics for Grades 5 and 6, while the second (T2) teaches mathematics for
 Grades 7 and 8. The second teacher (T2) is the main teacher at this school, and he
 was earlier working at the school and provided a creditable help to T1 when started
 teaching. Both teachers reported that they enjoy teaching mathematics especially
 when connecting it to the real life. They were emotional, especially T2 and
 mentioned, “As a teacher, I love math”. “Connecting math with real life makes it
 enjoyable”. He said that mathematics since his childhood was his “hobby”. T2
 reported that he went to university to study mathematics and to become a
 mathematics teacher. Math is reflected to all things in his life, at home, his garden,
 and to his class students.
 Both mathematics teachers at this school reported consistently the same as
 reported by the school principal with regards to the school leadership activities.
 They reported good cooperative management with teachers and that management
 considered their focus on students’ learning. Their drive-force is “they love
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 mathematics” as they both emphasised. T1 as well as T2 reported positive student-
 teacher engagement at school and positive working conditions. Teachers and
 school principal work together as a team and learn from each other.
 Both teachers provided the same information about the school resources. The
 school is old and has cold classes in winter. Classrooms are not equipped, and the
 school library looks like an old “storage room”. However, the teachers use all
 available resources and any furniture that can help as a source for learning. They
 use the computer lab, which includes 30 computers for the whole school at any
 time the lab is available and not reserved.
 With regards to teaching-learning practices, the mathematics teachers
 reported that they connect teaching mathematics with real life and their teaching
 style is “practising” with students rather than “lecturing” to them. They ask their
 students to prepare about a math concept and present it to students. They
 encourage students to present their work with fun and aspiring them to enjoy the
 mathematics lessons, learn from each other and to work in groups. The
 mathematics teachers at this school discuss teaching styles and practices especially
 after each time having a class visit for each other. T1 reported and emphasised
 strictly that T2 was not only his colleague when he started teaching at this school
 8 years ago. T2 supported him and used to invite him to his classes to get
 experience in teaching practices and learn more teaching styles. Both teachers
 motivate students and treat students with different abilities according to the
 students’ levels. This means that they evaluate students at the beginning of the
 year and accordingly support low-performing students and give them more time
 or give advance tasks to the high-performing.
 Both teachers were also in-line with the principal responses regarding the
 teacher preparation in Palestine. They reported that teachers start teaching not
 prepared and either learn from their experience (as reported by T2) or from
 previous teachers help (as reported by T1). Universities teach educational
 programmes theoretically and only focus on pure science programmes (such as
 mathematics, physics, biology, or chemistry). The universities in general have no
 practical or pre-service training programmes. During teachers working, the
 Ministry of Education provides in-service training, but also (as reported by the
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 teachers) theoretical and “The trainers seem to read from a book and tell us what to
 do” as was reported by T1.
 Mathematics teachers reported more specific themes about the Palestinian
 Math curriculum than the school principal did. Both teachers reported that the
 textbooks are theoretical and lack practical instructions or examples. Most of the
 examples provided in the mathematics textbooks, for almost all the grades, are
 direct and do not motivate students for thinking, both teachers claimed. The
 teachers’ expectation about that was “as the curriculum committee considered
 writing the textbooks to one level of learners and did not consider the different
 abilities of students”. T2 additionally reported that if a student is absent in one
 lesson, she/he cannot study and understand the mathematics concepts in the
 lesson alone. Only basic concepts for each lesson are explained in the textbooks,
 he added. The intended curriculum is not clear to us as teachers, T1 reported. The
 Ministry of Education, instead, could provide general lines and clear goals to
 teachers and make the curriculum “decentralised”. The same idea was reported by
 T2; “I can only say that I implement what is in the Math textbook but not the
 intended curriculum, because simply I don’t know it”. He further said: “We need
 freedom and decentralised system”. Moreover, teachers reported that they have a
 high teaching working load. It reaches 25 hours of teaching per week or more.
 There is not enough time remaining for teaching preparations and teaching
 learning improvement. They wish if the load goes to 20 or even 15 hours, so that
 they can use the remaining time in teaching and pedagogical improvement. T1 said
 that he has another job after finishing his work at school. The reason is that the
 salary as a teacher is not enough for him and he is forced to work additionally to
 live.
 5.1.3 Focus-Group discussion
 In the discussion group section, I will summarise the feedback of the three
 participants (namely, the two mathematics teachers and the ‘discussant’ researcher
 ‘myself’) in the discussion for each of the three topics discussed in the session. As
 mentioned earlier, the principal could not come for the discussion session, and the
 two teachers were only available. After summarising the responses from the focus-
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 group discussion, I will report thematically the findings from the discussion, and
 add them as an additional outcome to the interviews.
 a. Can we discuss together the mathematics intended curriculum provided by
 the Ministry of Education and how it is implemented?
 T1: No clear intended curriculum from the Ministry of Education provided to
 schools.
 T2: I was the main mathematics teacher when Palestine was participating in
 TIMSS 2011. I know that in TIMSS, they studied the curriculum of participating
 countries through a questionnaire and mainly searched if the TIMSS content and
 cognitive domains were covered and what is the percentage of coverage. The
 participating counties (their Ministries of Education) when answering the
 Curriculum Questionnaire are reviewing the general curriculum headline and the
 intended curriculum but not the implemented curriculum which is the
 (textbooks, teachers, processes and practices at classroom).
 Me: Very interesting point, but what TIMSS measured is the outcome of this.
 That is the students’ performance or the achieved curriculum. Is that enough?
 T2: This is not enough, and TIMSS should not compare all these countries
 assuming that their intended curriculum is the same and also what is
 implemented at classrooms.
 T1: The Ministry of Education should work on harmonising the information flow
 of the intended, implemented and achieved curriculum clearly with teachers and
 school administration.
 b. Teachers’ education at universities to teach mathematics, how do you
 explain a negative impact revealed from TIMSS 2011 secondary analyses that
 showed students’ performance falling down for students taught by teachers
 who studied mathematics education?
 T1: First is that, the faculty of education at our universities put as requirement
 for admission students with low or medium mark in the final exam. Those
 students originally were not good in math and they study at the education faculty
 not at the math faculty.
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 T2: Moreover, the universities programmes for education are not well prepared
 and need to be improved. No practical programmes, no pre-service training, and
 no cooperation with the Ministry of Education.
 c. What are the challenges for you as a teacher and principal? If you had the
 opportunity to change school and teaching, what would be your highest
 priority consideration?
 T1: The human resources and the final exam results should be considered not only
 for the education faculties. Why in engineering it is supposed to be high while for
 education is low?
 T1: The education faculties and the education teaching programmes should be
 reviewed in their structure, modules, and the admission acceptance at the
 universities. Universities and the Ministry of Education should work
 cooperatively for this goal.
 T2: The curriculum (intended) should be more clarified to teachers.
 T1: If the Ministry of Education still want to keep the centralised system, this is
 OK, but at least they need to make it clear and reflect it (the intended) into the
 schoolbooks.
 T1: early classes/grades (i.e., grades from 1 to 4) have problems in mathematics
 connected with the language especially in problem solving items.
 Me: Do you think that understanding the language is important also in math?
 T1: There are some students can solve (5*6) but cannot solve a problem with
 “Ahmad bought 5 kilograms of apples each is 6 Dollars, how much he paid”.
 T2: Literacy is important here and the difference between the standard language
 and the spoken language at home too.
 Thematically, the focus group discussion provided clear information from the
 participants (i.e., the mathematics teachers) about their perceptions regarding the
 intended curriculum. The first teacher emphasised that the Ministry of Education
 provides no clear information about the intended curriculum. In other words, the
 concept of having goals or aims from parts of the curriculum as general lines does
 not exist to the knowledge of the first teacher. The second teacher, which is the
 teacher with a longer experience, reported that studies such as TIMSS assume that
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 the intended curriculum is compared between participating countries and is
 considered as equivalent. From his perspective, this is not true, and IEA should
 consider not to compare results from all these countries with the same study. The
 first teacher added that the Ministry of Education should provide more clear and
 harmonised information about the intended, implemented and achieved
 curriculum as planned within the centralised education system.
 Regarding teachers’ preparation to teach, both teachers reported that the
 Palestinian universities have a shortage in their system to prepare good teachers.
 Most of good universities focus on pure mathematics as part of the science faculty.
 Some universities have the education faculty to prepare and graduate math-
 teachers, but these universities accept the students coming from the final school
 with low scores. In other words, those who studied teaching mathematics did not
 have many options or opportunities to study other university specialisations rather
 than to become a teacher. Both participants emphasised that the Ministry of
 Education and the universities in Palestine should collaborate in building good
 teachers’ preparation system in Palestine. This addition to the interview data can
 be considered as a significant and supportive part from what the teachers reported
 in the individual interview sessions. The first teacher (T1), when he started his work
 at school was not prepared to teach and he emphasised that the second teacher
 (T2) acted as his teacher at the start. Pre-service training is rare or does not exist
 and the in-service does not help much especially at the beginning and because of
 its quality which was described as “not that effective”.
 Both teachers see the challenges of teacher preparation, non-clear intended
 curriculum in the centralised system, and the standard (Arabic) language as
 difficulties mathematics education face in Palestine. Universities and the Ministry
 of Education are responsible of that there are not adequate education programmes.
 The universities pay more attention to the pure science faculties and the
 engineering rather than educational or pedagogical programmes. Moreover, the
 Ministry of Education is responsible to support the centralised curriculum with
 clear instructions and details on the curriculum goals as intended and how to be
 implemented to reach these goals. It can remain centralised, but at least (as the
 two teachers perceive) should be supported and complemented by rich
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 instructions. Finally, the discussion session provided an addition with regards to
 the standards Arabic language that students (especially at early stage) face when
 dealing with math problem solving. Teachers noted that the students can directly
 calculate numbers but when the question is formed to solve a problem, students
 fail to do so.
 5.2 Discussion
 In the light of the second phase research questions, the findings from the
 interviews and discussion provided a significant input, which revealed important
 comprehensive insights and details of teaching-learning practices in real life at the
 participants’ school. The participants described the leadership activities in
 engaging the staff and their students at school in projects that leaded to positive
 working conditions and cooperation with the local community. Principal-teacher
 relation, teacher-teacher relation, and with students supported and ensured trust
 and cooperation. The TIMSS 2011 MLM analysis included (only) one self-reported
 variable from the principal responses related to trust among staff at school. The
 variable “BCBG17H” on “Creating a climate of trust among teachers” as one variable
 among the 13 that composed the principal leadership activities factor might not be
 adequate to measure such an important concept (see appendix B, pp. 153-154).
 Principal-teacher, teacher-teacher, and teacher-student relations revealed from
 the case study school were interesting. The trust, cooperation, engagement, love,
 tenderness, and honesty were main features that can tell us more on how the
 mathematics teachers make success at their school. As was discussed in the second
 chapter of this thesis, Arar’s (2019) findings from qualitative research showed that
 trust was perceived important for school success, improving performance, and
 enhancing communication. School principals used emotional intelligence in
 communication with teachers, which boosted trust between both.
 In the first phase findings, the school resources were studied considering the
 general resources and resources for mathematics instructions. Both resources did
 not provide any evidence on the relationship with students’ mathematics
 performance. The second phase showed that the participated school had shortages
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 in general resources (buildings, classrooms, furniture, playgrounds, etc.) as well as
 in instructional resources (library, mathematics instructional materials, etc.).
 These two findings from the two phases can be connected with the differential
 literature findings as reported by IEA from TIMSS and by OECD from PISA. The
 same is true with the findings from the study of relationship between school
 resources and mathematics achievement (Afana et al., 2013). That is, studying the
 school resources availability without considering the staff practices and the usage
 of the resources within the school context is still insufficient.
 The participants described and explained how the case study school mitigated
 for the background shortages at their school as shortages of resources and low SES
 from their real-life practices as practitioners. The teachers used all available
 resources such as computers despite the limitations. They additionally used
 available furniture at classrooms or in playgrounds. Furthermore, they approached
 the local community for support (e.g., providing LCDs).
 Likewise, the participants explained how teaching practices made their school
 add-value to their students with regards to performing high in TIMSS 2011, despite
 the challenging circumstances as explored by the MLM first phase. The staff (the
 school principal and mathematics teachers) review regularly the students’
 achievement and monitor their improvement. Motivating students, following up
 with low-performers by talking to them and involving their parents were key
 themes among others that constructed the teaching-learning practices concept
 from the CCA findings. Moreover, encouraging students to work in groups and
 learn from each other (cooperative learning) were significant themes that emerged
 in this concept too.
 Teachers have a high workload of teaching and giving instructions (around 25
 hours or above per week). They attempted to connect this claim to the
 implementation of the intended curriculum and conditioned it with the need of –
 enough- time to provide high quality of curriculum implementation. In other
 words, the participants’ view of the implementation of the intended curriculum
 was affected by the teaching workload. The quality of the implemented curriculum
 could be achieved when the authorities (i.e., the Palestinian Ministry of Education)
 reduce the teaching quota per week. According to the latest OECD - Teaching and
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 Learning International Survey (TALIS) 2018 results (OECD, 2019b), the highest
 countries participated in TALIS study having teachers’ workload in teaching
 exceeded 24 hours per week were (Chile, United States, Alberta province of
 Canada, Colombia, South Africa, Turkey, and Russia). Countries used to achieve
 the highest in TIMSS, PIRLS, and PISA globally such as Singapore, Japan and South
 Korea reported that their teachers only work around 18 hours in teaching per week.
 Palestine was not participating in TALIS, however, the Palestinian participated
 school staff (the principal and the two mathematics teachers) sounds as
 recommending having something similar to such goal.
 Of note, TALIS study collected its data from teachers and their school
 principals using quantitative self-reported questionnaires (OECD, 2019b). The goal
 of the study is to generate international comparable knowledge as evidence to
 develop and implement policies, which are related to school leaders and teachers
 concerning student learning. The main themes of inclusion in the TALIS study:
 teachers’ instructional practices; school leadership; teachers’ professional
 practices; teacher education and initial preparation; teacher feedback and
 development; school climate; job satisfaction; teacher human resources issues and
 stakeholder relations; and teacher self-efficacy (ibid).
 In order to connect the findings from the second phase with a sense-making
 context, I found TALIS 2018 results as a good connection, even though Palestine
 was not part of it. I picked up some results of some participating countries that I
 think make sense to look at because they are from the region (as Palestine) and
 additionally of one that is known as high performer in ILSA studies. Namely, these
 countries are Israel, United Arab Emirates, Saudi Arabia, and Singapore. TALIS
 2018 results showed different impacts that were affected by shortages of school
 resources.
 Regarding shortage of qualified teachers, Israel had 37.4% of their schools
 affected by having shortages of qualified teachers (se = 4.1). United Arab Emirates
 with 40.8% (se = 2.2), and Saudi Arabia with 61.8% (se = 4.0). While, as a very
 ‘famous’ high ILSA performer, Singapore had only 3.8% (se = 2.0).
 With regards to inadequacy of instructional materials, Israel had 14.9% of their
 schools affected by having shortages or inadequacy of instructional materials (se =
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 2.9). United Arab Emirates with 21.5% (se = 2.0), and Saudi Arabia with 39.9% (se
 = 4.4). While, Singapore had only 0.5% (se = 0.5).
 Almost the same pattern of findings was reported for shortages or inadequacy
 of library materials, that is the shortages have higher effects for Saudi Arabia and
 Emirates and less for Israel and significantly very less for Singapore. The exception
 was found for shortages or inadequacy of instructional space and for shortages or
 inadequacy of physical infrastructure. For which, Israel has almost the same
 percentage of effects as in the other two Arab countries, and still Singapore has the
 lowest (OECD, 2019b).
 In summary of the TALIS 2018 connection as undertaken above, the shortages
 regarding the qualified teachers and instructional material can be considered as
 major problems in the Arab region (not in Israel or Singapore). However, Israel
 shared the Arab region with shortages in the space and the physical infrastructure.
 This comparison of the Arab countries with Israel and Singapore, with regards to
 their findings from TALIS 2018, while taking into account that Israel performance
 results are higher than the Arab world in studies like TIMSS and PISA have
 provided additional knowledge to me. The interpretation I have for this is that
 qualified teachers and the quality of instructional materials are significantly much
 important than physical infrastructure at schools. It is worth noting that the
 second phase results at the selected case study school revealed similar key findings
 (i.e., shortages of resources, lack of infrastructure, and old classrooms were
 mitigated by the school staff practices and leadership style).
 More themes emerged in the second phase findings that can be considered
 important in the context of studying the practitioners’ perspectives on teachers’
 qualification. The teacher preparation is one of the themes that needs special
 attention. The Universities teaching teachers, training and teaching them practical
 and pedagogical teaching-learning techniques need to be studied deeper and need
 more attention from the Palestinian education system. Universities and the
 Ministry of Education encouraged pure-science specialisations without focusing
 enough on programmes for science education such as mathematical education.
 The need of good education programmes at universities has to be prioritised.
 Moreover, it is important to value the study of education. Students with higher
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 final secondary exam score study medicine, engineering, or pure science while
 students with lower scores go to education fields.
 The intended curriculum is not clear as reported by the mathematics teachers.
 In other words, the goals of the curriculum as constructed at the national, social
 and educational context is not provided clearly to the practitioners as claimed by
 the Ministry of Education via TIMSS Curriculum Questionnaire (Foy, Arora &
 Stanco, 2013; Mullis et al., 2012a). According to the responses from the school
 principal and the mathematics teachers in the interviews, the implemented
 curriculum likewise can be varying between schools. For example, the participated
 school has the practices as were reported and they mitigated for the low
 background quality but in other schools, this might not be the case. These two
 conclusions regarding the intended and implemented curriculum contravenes the
 TIMSS curriculum model assumptions in the assessment frameworks (Mullis et al.,
 2009, pp. 8-10), at least in the Palestinian context. The only assumption from the
 TIMSS assessment frameworks regarding the curriculum remains true is the
 achieved curriculum that is measured by the mathematics test scores.
 5.3 Summary and conclusion
 One of the important issues to know from the findings of the second phase was
 what the participants (i.e., principal and mathematics teachers) reported about the
 characteristics of their school. According to the first phase MLM residuals analysis
 and the criteria used in selecting the school to participate, the participants (and
 myself as the researcher) acknowledged that the selected school had shortages in
 resources and other SES while at the same time performed highly in TIMSS 2011
 results. When looking to the findings, and looking back to the second phase
 participation criteria, the second phase of the study did not end with visiting a
 highly resourced or equipped school. Instead, it was found as an old (i.e., built
 since 1920) and suffering from the shortages in available resources with regards to
 its building, grounds, classrooms as well as to resources related to its teaching and
 learning. Such findings add to the first phase –in addition to the rich MLM results-
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 emphasise to the study design quality (validity and reliability) as explained earlier
 in the third chapter of this thesis.
 The second phase described and explained how the school principal and the
 mathematics teachers understand their school real-life teaching practices have
 added- value and mitigated for the school background. Thus, the second phase
 findings could answer the research questions related to the second phase of the
 study. In the next chapter (chapter 6), I will present the overall study summary,
 conclusion and recommendations. After the previous two chapters (i.e., chapter 4
 and 5) presented the two phases’ results and findings separately, the upcoming
 chapter will provide a combined summary and conclusion for the whole study.
 Main key insights from the two phases will be discussed and consequently
 recommendations for further research will be presented as suggestions for future
 research work.
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 CHAPTER 6
 SUMMARY, CONCLUSION AND RECOMMENDATIONS
 6.0 Overview
 In the last chapter of this thesis, I am aiming at summarising the main key insights
 from the two phases of the study (i.e., the first TIMSS quantitative MLM and the
 second qualitative phase). I then move to frame the final connection between
 them. Within that connection, conclusions will be established to reveal how both
 phases implicated each other and how the implemented methodology helped in
 achieving the intended research objectives. At the end of this chapter, the study
 recommendations and ideas on further research will emerge considering the
 overall study findings, especially in building a suggested model for future research
 as an additional output from the study.
 6.1 Summary
 Schools in Palestine significantly share the same shortage in resources and facilities
 as evident in the quantitative research on TIMSS 2007 data (Afana, Lietz, & Tobin,
 2013). Although the case study school as reported by the participants faces the same
 situation, the school is mitigating for the shortages and lack of resources by several
 practices such as using any natural and feasible resources like the furniture of a
 class. The school involves the students in several activities not only related to the
 taught subjects, but also in general actions inside or outside the school that
 motivate the staff and students to enhance their resources usage.
 The first phase MLM analysis deconstructed the students’ mathematics
 performance variance into two levels (i.e., the student and the school levels).
 Student level factors emerged as the strongest significant predictors, namely,
 gender, socioeconomic status, expectations of their further learning, attitudes
 towards mathematics, and feeling safe at school. School factors that emerged were
 only three factors, namely, time students spend at school per day (i.e., 5 hours and
 above), age and experience of teachers, and teachers who studied educational
 mathematics (with a negative effect). Although the variance distribution at school
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 level was about the same as for the student level, still the factors that emerged from
 the school level were relatively small. Among the school factors, namely, school
 and class size, school SES, availability of resources, teaching-learning practices
 such as involving parents, school climate and atmosphere, and leadership activities
 had not emerged in the MLM quantitative analysis. Most of the research (if not
 all), in the scholarly literature, built on secondary quantitative analysis using ILSA
 data ended at the same conclusion (i.e., student-level factors emerged but some or
 none of school-level ones). The research ‘terminates’ usually at a conclusion of
 accepting such findings without going beyond and asking whether more insights
 still can emerge if investigating the participants’ practices at real-life school
 context.
 Principal leadership at school, working conditions, and school atmosphere
 showed negligible and not significant relationships with students’ mathematics
 performance in the first phase of the current study (see chapter 4). The literature
 shows that principal leadership is not a direct effect on the academic outcome
 (Marzano et al., 2005; Orphanos & Orr, 2014). School context (e.g., school climate,
 involving parents, teachers’ quality, and principal preparation and practices) is
 influenced by the leadership and therefore affects the outcome. Additionally, it has
 been argued that studying principals’ leadership as a factor in the academic
 achievement is important to be considered from the teachers’ perspectives and
 from other within-school practices instead of only being self-reported (Arar et al.,
 2016). Within this context, the second phase of the current study provided
 important key elements that explained and interpreted why the TIMSS 2011
 quantitative analyses suppressed such an outcome. The interviewed mathematics
 teachers reported good cooperative management with teachers at their school that
 can have such an influence on leadership and relationship with the teachers. Thus,
 the working conditions and school atmosphere could be improved in such
 circumstances.
 However, positive atmosphere, motivation, aspiration, and students’ attitudes
 towards mathematics showed in the first phase analyses a significant positive
 relationship with students’ performance. The results showed that students’
 expectations to go further in education were the highest positive increase in the
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 mathematics scores when students aspiring to go higher than a bachelor degree.
 Learning models supported the effect of students’ engagement, enjoyment,
 aspiration, and positive attitudes towards a subject or the school on academic
 achievement (Carroll, 1963, 1989; Harnischfeger & Wiley, 1975; Bloom, 1977). The
 interviewee teachers love and enjoy mathematics and being teachers of
 mathematics, they are sharing work together with students, doing early evaluation
 of their abilities and therefore, deals with their abilities accordingly can be an
 ‘affective’ outcome as Bloom (1977) argues.
 Teaching practices and quality of teaching instruction such as effective time on
 learning, discussing assessment results together in the class, and learning from
 each other are all significant features of teaching-learning processes at the case
 study school. Despite the teaching load being high, teachers’ teaching preparation
 is low, pre-service training does not exist, and the in-service training is not
 powerful, the school staff provided in the sessions of the interview high level of
 mitigating for such disadvantages. They reported that the universities’ teaching
 programmes are not practical but theoretical. The results of the first phase came
 in line with the participants’ perspectives and views. The significant decrease of
 students’ mathematics scores for students taught by teachers who studied
 mathematics education rather than pure science of mathematics was remarkable
 of 21 score points (see chapter 4). At the same time, the results showed an increase
 of about 20 score points for the increase in the age of the teacher. The school
 principal and the mathematics teachers, among the several commonalities they
 reported as feedback, said “our universities admission students for education with
 low final secondary exam scores, unlike medicine and engineering. Only few of them
 decide to study education with high scores because they like to become teachers”.
 In the TIMSS curriculum questionnaire (Foy, Arora & Stanco, 2013; Mullis et al.,
 2012a), the Palestinian feedback provided in answering a question on the main
 preparation route for teachers to become teachers: “Most teachers receive their
 education through a university degree programme. The Ministry used to upgrade
 them in an in-service training programme”. It is not specifically prominent from the
 response that Universities in Palestine provide education college programmes,
 which offer a teaching licence, or –at least- after studying at the university, they

Page 144
                        

130
 follow up in a period that they obtain a teaching licence. This also means that
 teachers start teaching at schools without having practical experience, as was
 reported by the interviewed school principal and the mathematics teachers in the
 case study. Other Middle East and North African countries have the same system
 or used to have the same system except the Gulf Countries that are recently started
 to oblige that a teacher must have a teaching certificate (Mullis et al., 2012a). While
 for instance, in Israel, the universities have education college programmes which
 provide a teaching license, or after the university, teachers must study and practice
 a one year towards gaining teaching licence (Foy, Arora & Stanco, 2013).
 The curriculum according to Keeves (1972) is divided into three components.
 Namely: the intended, where it is allocated at the national, social, and educational
 context; the implemented, in which taking place at the school and class context;
 and the achieved curriculum, that is considered as the outcome of the intended
 and implemented and is characterising the student outcome such as in learning.
 The TIMSS 2011 standardised assessment only sought to measure the achieved
 curriculum, in spite of claiming that the intended curriculum was also considered
 (Mullis et al., 2009). However, the implemented curriculum in which is relevant to
 teaching-learning practices still questionable at the best. The second phase of the
 present study provided valuable information about the condensed textbooks
 ‘curriculum’ and the need of time for implementation. As reported in the feedback,
 the textbooks lack of clear (step-by-step) instructions and characterised by
 ‘quantity’ and not ‘quality’. Finally, and as a new theme that was not part of the
 interview questions, one of the participated teachers pointed an important link to
 the curriculum topic. That is, the language used in the textbooks is different than
 the students’ daily spoken language. The standard Arabic used in the textbooks
 can be an important factor to look at, as agreed by the interviewed practitioners.
 6.2 Conclusion
 As discussed earlier in the methodology chapter, the current study adopted the
 mixed methods design to achieve the research objectives. The explanatory
 sequential design as a mixed method is characterised by the sequence of two
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 phases (Creswell, 2014). The first phase uses quantitative methods and then is
 complemented by a second phase that applies qualitative methods. Adopting the
 explanatory sequential design in this study takes advantage of three benefits. The
 first benefit is to follow up the findings from the quantitative phase and explain
 them in the second phase. The second benefit is to gain deeper insights that are
 beyond the results of the first phase by using a qualitative method. The third is by
 using the quantitative phase in determining and identifying cases, which can be
 considered as units of the population for the qualitative phase. Depending on the
 research objectives and derived research questions, a study can use the advantage
 of any of these benefits, two, or the three of them. The present study, to the best
 extent of affordance, utilised this methodological approach in an innovative design
 by using the MLM techniques. Availing of the three benefits, the study utilised the
 advantages of the design and ultimately investigated one school in greater detail
 as a case study.
 The source of information to gain new knowledge about students’ mathematics
 performance and on how to improve and empower that performance started from
 the TIMSS 2011 data. The students’ mathematics scores and their background
 information, the mathematics teachers’ information and finally the school
 principal information constructed the source of knowledge in the quantitative
 phase of the study. Thereafter, the source of information needed to be extended
 and triangulated further by seeking more insights from the perspectives of
 practitioners and their views of the real life of teaching and learning practices
 (Pickard, 2013).
 The procedures of mixed methods design that were applied in this study for
 collecting, analysing, interpreting, and reporting of the data could only be
 considered completed when the second phase was integrated into the process. The
 explanatory sequential design that was particularly adopted as a methodology of
 the current research aimed at using findings from the first quantitative phase to be
 followed up and explained in a subsequent interpretive qualitative phase. That is
 to answer the second phase research questions on how the participants view and
 understand the research problem. The outcome of the case study school qualitative
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 source of information, as presented in the previous chapter, constituted that
 integration.
 In conclusion, the case study of a high performing school studied through
 interpretive lenses provided important information that linked the two phases of
 the study. On the one hand, it explained, through the participants’ perspectives,
 the findings from the first phase. Shed light, on the other hand, at the handling
 and mitigating for shortages, and challenging circumstance that could be found at
 many schools in Palestine. It will be very important to link the study findings from
 both phases with the theoretical and methodological frameworks as discussed in
 the first chapter (particularly in sections 1.6.1 and 1.6.2).
 First, the general model of school learning developed by Carroll (1963) posits
 two factors as being external to the learner, namely, the opportunity to learn and
 the quality of instruction. It has to be noted that Carroll used in this model
 quantitative and individualised (individual learner) approaches and ignored school
 and classroom environment factors. The processes (teaching-learning practices)
 are oversimplified. Operational practices, motivation, engagement, enjoyment and
 positive attitudes are ignored and not sufficiently represented. The model studies
 the resources in the component of opportunity to learn without studying whether
 they were used and how they had been used (Carroll, 1963, 1989).
 Second, Bloom (1977) gives more importance to practices. His model focuses
 on classroom activities rather than individual learning characteristics. Interaction
 between teachers, between teachers and students at school and classroom levels,
 can be considered as key factors on the quality of instruction. Equality of usage of
 resources for learning purposes and enhancing student motivation, engagement
 and enjoyment by means of improving good school conditions such as positive
 atmosphere and safety feeling are studied additionally.
 Third, Harnischfeger and Wiley (1975) give more importance to the teaching-
 learning process and consider how students learn in their framework. School
 characteristics are important but further investigations are needed on how this can
 work within a school environment. For example, school resources such as libraries
 might exist, but are they used and how, this would remain questionable.
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 Additionally, some elements from the model developed by Keeves (1972, 1992)
 would be incorporated, whereby the curriculum is divided into three components
 (the intended, the implemented and the achieved curriculum), which in turn are
 influenced by the antecedent and the contextual factors operating at the
 systematic, school, classroom and student levels respectively. The current study
 focused on the implemented and achieved curriculum at the student, teacher and
 school levels. As it was mentioned earlier, the intended curriculum was
 investigated through the interviews in the second phase, but only to probe the
 assumptions TIMSS used within its frameworks.
 In the TIMSS context, the achieved curriculum was tested through the TIMSS
 mathematics standardised test. In the current study context, the first phase
 considered the mathematics TIMSS scores as the dependent variable in the
 multilevel models. The intended curriculum was considered to be represented in
 all participating education systems worldwide as stated in the TIMSS assessment
 frameworks (Mullis et al., 2009). However, the implemented curriculum, which is
 relevant to teaching-learning practices still questionable in the TIMSS context,
 although, it was claimed as part of the TIMSS frameworks (ibid). Because the self-
 reported background items included in the contextual questionnaires and analysed
 through the MLM in the first phase related to practices did not emerge or provide
 any significant relationship with students’ mathematics performance. Therefore,
 the second phase considered deeper investigation about practices and the learning
 process.
 The current study endeavoured to benefit from the combination and common
 features of both learning models and effectiveness models as discussed earlier (see
 chapter 1). School and teacher effectiveness research, in the education literature
 attempts to find out what schools or teachers at schools in an education system
 add to an outcome such as students’ learning when adjusting for students’
 background (Chapman et al., 2016). In other words, the extent to which attending
 a particular school modifies a student’s outcome. The effectiveness approach is
 oriented towards quantitative methods. It is researching the value-added by
 schools or teachers or both that has an impact on students’ attainment.
 Furthermore, studying school effectiveness requires taking into account two
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 factors: The first is the structure of the model, which is multilevel (i.e., schools are
 nested in a context, classrooms are nested in schools and students are nested in
 classes). The second is the nature of observation. It is longitudinal, which means
 that a school’s impact on students’ learning needs to be repeatedly measured to
 reveal the potential power of schooling. Creemers (2006, 2009) and Scheerens
 (1992-2016) among others suggest school effectiveness models but it works simply
 as a checklist. It counts for frequency, focus, stage, quality, differentiation, testing
 direct and indirect effects without paying attention to practices and processes
 inquiry for improvement.
 Conversely, school-improvement research inquiry uses qualitative methods. It
 aims to study the participants’ perspectives, view, and understanding of a
 phenomenon (Chapman et al., 2016). It shows more and greater interest in
 theoretical modelling using both methods (i.e., quantitative and qualitative). It
 gives more flexibility in addressing diverse research questions rather than ‘what’
 type. It focuses on practice impact and processes (Scheerens, 2016). Where school
 effectiveness seeks (what works), school improvement seeks (how to make things
 work).
 Availing of the learning theoretical framework and the effectiveness
 methodological framework as explained above and earlier in chapter 1, the present
 study tried ultimately to suggest an output model. Instead of using models that act
 as checklists of what exists and what not and to which extent such as the
 effectiveness models, the current study suggests a theoretical model as a draft and
 first step for further research as will be presented in the recommendations’
 sections.
 6.3 Recommendations for future research
 The current study is like a coin, with two faces. On one hand, it is studying the
 improvement of mathematics performance in Palestinian schools, but on the
 other, the study design and methodology can be fit and used as an ‘After TIMSS’
 research not only for Palestine but for any education system globally. Studying
 mathematics-learning improvement as “case study” can be the start. The
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 harnessing of large-scale assessment for school improvement not only in
 mathematics but also in science, literacy or any other subject for any education
 system globally can be next. Thus, it can be ‘After PIRLS’ or ‘After PISA’ too.
 In this study, I used my knowledge in educational measurement and research
 through my twenty years of working in this field. I started from the point where
 any education entity ends after participating in a study of cross-national
 assessment. At a point when policymakers or those who are interested in national
 education improvement receive reporting on “what students know and can do in
 mathematics” from an ILSA study, but at that point, they start questioning more
 than the reporting itself answering about “how to change and improve that”.
 Therefore, one starts thinking about “what next” after what we already know now,
 that for example our pupils are lagging behind in their performance compared to
 other nations’ peers.
 Working on my thesis through the journey of my doctorate has been an
 amazing learning experience for me. When I remember (now), the first ideas about
 the research, I think back on the questions that I used to ask myself “What
 countries or education systems achieved from their participation in assessment
 studies? Are they all at the same level of utilising the assessment outcomes into
 educational improvement? Why do some countries just do their national reviews and
 reform depending on the international reports? Why, even those “good ones” do not
 go beyond that and look deeper than accepting cross-sectional studies outcomes?”
 After investigating these questions, I found that countries and educational bodies
 globally vary in dealing with the assessment outcomes. The far advanced ones
 analyse their national data and reproduce either simple statistical measures or
 integrated and complex ones, which both can only tell about “what exists” in their
 education system. They may accept that the quantitative assessment outcomes can
 tell part and not much about the present situation but at the same time may not
 find any existent literature that can help in digging deeper beneath the tip of the
 “iceberg”.
 The main challenge, therefore, was the contribution to the literature in
 combining the research paradigms of quantitative school effectiveness and
 qualitative school improvement. Building bridges or bonds that make sense from
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 their rationale within a research and as part of a model when carefully treating the
 data. This challenge was increasingly growing with me when I started reviewing
 the related literature at the beginning of my research. To the best of my knowledge,
 quantitative, qualitative research paradigms and the connection between both
 used to be familiar in educational research, to date. However, studies in ILSA use
 the quantitative research majorly and considerably without building connections
 with how this paradigm can be utilised in a further qualitative approach.
 Thereafter, it was a feeling of my responsibility to find a way of how bridges and
 bonds can be built to connect both paradigms in a rationale coherence approach.
 At the beginning, and in the first year of my doctorate journey, I believed in
 applying a technique that was used by the IEA, only because that was the only
 approach I found in the literature, even though I was not completely convinced in
 it. I did not give up after that and I kept trying and trying until I found my way. I
 changed thereafter my technique, which originally started similar to the IEA in the
 study of effective schools in science and mathematics (Martin et al., 2000).
 To study the effective schools in science and mathematics, Martin et al. (2000)
 discriminated high performing from low performing schools by grouping them on
 the basis of their students’ performance. They ranked the schools after aggregating
 their students’ performance at the school level and then decided that the top third
 of schools are those “high-performing” and the bottom third are those “low-
 performing” ones. This procedure ended with descriptive quantitative analysis,
 reporting only on discriminating between the high and low performing schools for
 their characteristics. On the one hand, the analysis conducted in their study only
 considered the students’ performance when discriminated between schools. They
 ignored, on the other hand, the importance of the background and context. It
 could be possible that schools among the high-performing group are – for example
 - high performers for the reason of a high portion of intake (i.e., SES, resources,
 and quality of staff).
 Instead of this, I used the technique of utilising the residuals as a compass in
 directing and orienting the research where to go further in the interpretive phase.
 In other words, using the residual calculations from the MLM in a quantitative
 phase and then researching beyond that within a qualitative phase. The TIMSS
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 data was used first to discriminate between schools regarding their mathematics
 performance and at the same time employ this approach into the background
 constructs provided along with the TIMSS study. The discrimination between
 schools with regards to their students’ performance was considered in the students’
 scores in mathematics in addition to all participants’ background constructs.
 Countries or education systems worldwide participating in ILSA studies such
 as TIMSS have to pay attention to practices and studying schools closely. Other
 topics rather than studying the availability of resources and applying a checklist of
 what exist at schools, as effectiveness approach performs, is needed. Studying if
 teaching offers a steady career path or provides a reliable income and a secure job.
 Studying if teaching is the first choice as a career and teachers’ job satisfaction.
 Studying teaching-learning practices such as monitoring students’ development
 and learning, students’ behaviour, and classroom management. Studying
 principal-teacher, teacher-teacher, teacher-student relationships, and staff
 synergies. All these research topics need to be studied further and beyond TIMSS
 or any ILSA taking into account the participants’ views and perceptions.
 Additional to the aforementioned general research recommendations, there are
 other specific ones that need to be considered by the bodies of the international
 large-scale assessment, related to national curriculum, and further research areas
 that can be used by national education systems too. These specific
 recommendations will be discussed in the forthcoming sections.
 6.3.1 International Large-Scale Assessment
 International Large-Scale Assessment (ILSA) studies face critiques and challenges
 since the establishment of their standardised student-testing approach as their
 main drive (outcome) for education reform. In his book “Finnish Lessons”, Sahlberg
 (2014) provides interesting comparisons between the ILSA approach and the
 Finnish model with regards to education reform. He claims that even though the
 ILSA bodies provide policy and research communities with standardised measures
 on their education system, the education policy is influenced by the negative side-
 effects of the viral spread of the Global Educational Reform Movement “GERM”
 (Sahlberg, 2014, p. 149). Students, their teachers and schools are accountable for
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 the results of the students’ test scores which leads the education reform policy to
 become “outcome-based” or “standard-oriented”.
 Sahlberg criticises the standardised international large-scale assessment for the
 following key reasons:
 • It increased the focus on core subjects in curriculum (Mathematics, Science
 and Literacy).
 • It encouraged prescribed curriculum to reach predetermined learning goals.
 • It influenced the policymakers to transfer models from the corporate world.
 • It brought high-stakes accountability policies for schools.
 • It made the voice of practitioners rarely heard.
 • It provided inflexible, standardised models on what teachers should teach
 and what students should learn.
 These claims meet to a high extent with many critiques and findings I have
 cited in the current study, especially when listening to the voice of the practitioners
 in the second phase. Nevertheless, I do not and will not consider ILSA as a viral
 “GERM”. Instead, I try to provide complements that ILSA needs such as how to
 move beyond the quantitative standardised approach to qualitative interpretive
 approach. As reported in the fifth chapter, the findings from the second phase of
 the current study reflected from the voice of the practitioners (the school principal
 and the teachers) the importance of the relationship built on trust-based
 responsibility, as also found from qualitative studies (e.g., Arar, 2019). The test-
 based accountability critiqued by Sahlberg as an ILSA “GERM”, even though it is a
 valid critique, should not be considered as a stumbling block leading to outright
 rejection, denial or ignoring of ILSA outcomes.
 ILSA studies such as TIMSS, PIRLS and PISA –no doubts- employ high
 standards of quantitative measurement techniques in assessing the performance
 of students at schools. The representativeness and generalisability of the ILSA
 findings, as their main outcome, is particularly of great importance. However, the
 knowledge about students’ performance in a particular subject (reading,
 mathematics, or science) is not sufficient if such an outcome is not interpreted
 within a context. To improve outcomes, it is of important objective to know how
 they are achieved.
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 In TIMSS, for example, contextual background information is collected to
 understand how pupils achieve the assessment scores. The contextual background
 information is collected from students, their teachers and the school principals
 using background questionnaires. Other studies such as PIRLS use additionally
 home questionnaires, where they ask parents or guardians about their home
 background resources and socioeconomic status.
 The high standards applied in measuring the students’ performance is one
 advantage in ILSA while the accompanying contextual background data is yet not
 improved. The efforts and investments used in ILSA studies concentrate on
 measuring the outcomes. For example, some contextual background questions
 asked to principals might be better to be asked to teachers and vice versa. In TIMSS
 context, the leadership activities presented in the principal questionnaire might be
 of great importance if they were involved in the teacher questionnaire too.
 Teachers’ perspectives about how schools are managed is also important and can
 provide additional knowledge. School resources in both IEA and OECD studies
 asked directly for principals and not teachers too. Even though, there are still some
 of questions asked to teachers, but they are not important or considered for major
 resources as in the school questionnaires. To summarise, the contextual
 information in ILSA studies have to be enhanced and reformed in the future.
 Another shortage and gap in the TIMSS context, is to have a single variable for
 some important concepts instead of having a set of variables acting as a construct
 (Frey & Hartig, 2020). Adding more variables and grouping them into constructs
 can enable the users to scale them to produce reliable measures. In addition, more
 constructs can be integrated within the TIMSS context such as including beliefs,
 motivation, and well-being constructs.
 With regard to the contextual background, additionally, it is worth to be
 treated similar to outcomes such as performance. In other words, context variables
 never been treated as assessment items in TIMSS. For assessment, students receive
 booklets including blocks of items rotated within different sets of assessment
 booklets. Booklet rotation in assessment has great advantages in dealing with
 missing responses and in estimating valid scales for assessment (Frey & Hartig,
 2020). Background data could also be treated as assessment and therefore produce
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 scales from the background information and then estimated considering the
 missing values treatment. Background questionnaires might produce significant
 value when using rotated items as for the assessment booklets.
 ILSA studies need to be revised as standardised cross-national assessments. In
 the TIMSS context, mathematics performance, as an outcome, might be
 comparable across countries internationally if “assumed” that the standardised
 mathematics test is covering “fairly” all countries content and cognitive domains.
 However, the background information that was built from different background
 self-report items need to be verified if the measurement comparability is valid and
 reliable across countries too. The lack of validity and reliability measures might
 influence the main outcome (i.e., students’ performance), if not in all countries,
 but at least in those that considered their intended curriculum is implemented at
 their schools. Most of the Middle East and North African participating countries in
 addition to African countries have such a gap between the intended and
 implemented curriculum (Mullis et al., 2012a). Putting together all apples and
 oranges in one basket (i.e., scale) can undermine national-level interpretation, and
 consequently the national education improvement.
 The participants in the second phase of the research emphasised that the
 intended curriculum is not clear. According to the responses from the school
 principal and the mathematics teachers in the interviews, the implemented
 curriculum also can be varying between schools. These two conclusions regarding
 the intended and implemented curriculum contravenes the TIMSS curriculum
 model assumptions in the assessment frameworks (Mullis et al., 2009, pp. 8-10).
 The only assumption from the TIMSS assessment frameworks regarding the
 curriculum remains true is the achieved curriculum that is measured by the
 mathematics test scores. Thus, TIMSS have to consider again reviewing their
 curriculum framework. The intended curriculum coverage among participating
 countries has to be holistically investigated further. Furthermore, to reconsider the
 background instruments in covering more valid constructs that measure teaching-
 learning practices as measures of the implemented curriculum.
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 6.3.2 National curricula
 In TIMSS, the evaluation with regards to the match between national curricula and
 the assessment framework is based on (subjective) judgement of the national
 research coordinators from each participating country. Each Ministry of Education
 of participating countries conducts crosschecks to evaluate if the TIMSS test items
 are covered in their own national curriculum. Accordingly, national research
 coordinators from the participating countries complete the curriculum
 questionnaire (Foy, Arora & Stanco, 2013; Mullis et al., 2012a) and their responses
 are considered as the judgement of the TIMSS content coverage. The procedure,
 as applied, is not adequate for such crucial assessment that is considered as a
 convenient benchmarking for learning globally. IEA or any research body
 administering and conducting such studies have to consider more investigation
 methods to enhance the curriculum coverage. Deep investigations, as for example
 content analysis, possibly be used to serve and provide valid and reliable
 knowledge about participating countries curricula.
 Moreover, the implemented curriculum in Palestine was not measured
 properly or reflected in the TIMSS context. The claim that the background
 questionnaires included variables to measure practices at schools related to the
 implementation of their curriculum should be rejected. In the first phase of the
 study, no single school or teacher background measure related to practices
 emerged in the MLM analysis. Furthermore, the second phase qualitative analysis
 showed and emphasised the same conclusion. Practitioners reported that “With
 regards to the curriculum, Logarithms basic knowledge is in grade 9, while there is a
 section in grade 8 about the logarithms. This makes the students in grade 8 feel lost
 as they still did not have the basic knowledge of the logarithms”. This means that
 when crosschecking if the curriculum covered TIMSS subjects, it might be
 considered as “yes”, but in practice, it is “not”.
 Participants in ILSA, Palestine or any participating country or entity, have to
 consider in addition to the TIMSS instruments to check their own curriculum and
 compare both the intended and the implemented before they agree that their
 curriculum is covered in the assessment framework (i.e., intended but not
 implemented).
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 6.3.3 Further related research
 After TIMSS, after PIRLS, or after PISA, comparisons between high performing and
 low performing schools are necessary. Such comparisons have to be conducted
 while accounting and controlling for their challenging circumstances, not only by
 ranking the schools and considering their students’ performance scores. The
 current study used the knowledge provided when conducted the MLM analysis in
 the first phase and utilised the findings within a second interpretive phase. The
 findings from the first phase represented the population because of the usage of a
 representative sample and considered this in the weighted analyses. However, the
 second phase used only one case study school. It might be possible to use more
 schools from the results of the residual analysis. The time and budget constraints
 caused to use only one school as a school mitigated for the challenging
 circumstances and therefore added value to students’ learning. Other schools that
 produced negative residuals also have not been studied for the same reason.
 Representativeness is important for objective judgement, and this is one of the
 study limitations. Therefore, this study needs to be again followed up with further
 research that includes more units and to represent the population. As stated earlier
 in the introduction chapter, the present study aimed at providing a methodological
 framework and a research design that can be used after ILSA. Depends on research
 objectives that can be adopted by any educational system in using the current
 study design (see Figure 3.5), the procedures and accordingly the outcomes remain
 flexible. In other words, additional phases or procedures can be integrated within
 future research such as adding a phase with representative sample to test the
 produced framework emerged from the study.
 For the particular context related to the case taken in the current study, and
 specifically for Palestine, a national study can be conducted using the following
 suggested theoretical framework as presented in Figure 6.1. The focus of the
 suggested model’s conception is on the teaching-learning process, which is located
 in the classrooms of a school. This model considers learning to be integrated in
 three levels (i.e., background, process and outcomes). At the background level,
 teachers and schools background such as social and home background of a teacher,
 age, gender, education and preparation to teach are all directly affect the teacher’s

Page 157
                        

143
 activities in the process level. While on another side, affected by the curriculum
 and institutional factors such as state or district system and school characteristics.
 The third component of the background is the student’s background, which is
 affecting the process and the outcome (i.e., performance). Student’s prior
 achievement, malleable student characteristics such as motivation, social and
 home background or socioeconomic status in addition to gender and other factors
 such as attitudes towards a subject or towards the school are considered to be
 present at the student’s background component. The teaching-learning process
 level consists of two components, namely teacher and school activities and pupil
 learning processes. As illustrated in Figure 6.1, teacher and school activities
 component, which is affected by the background level is considered as the main
 part of the learning process. It depends on pupil’s characteristics, subject area,
 curriculum and resources available which all reacts with teacher’s background to
 form the way a teacher will use to work in a class. Therefore, the model of teaching-
 learning process concentrates on what happens in a classroom and how students
 learn. It takes into consideration mainly, the teachers in-class activities and thus
 the method of pupils’ follow up and care, in groups or individually. The outcome
 level of the model is what a student attains out of the learning process.
 The models of teaching-learning process focus on what happens in a classroom
 and how students learn. Previous researches concentrate more on school input
 when investigating the school level. It is true that school factors such as resources
 are important but only as they exist. For example, taking the factor of school
 resources (e.g., the availability of laboratory or library) this kind of factor is
 important but, the more important to explain students learning is if these
 resources were used and how during the learning process.
 The study research design presented in the third chapter (Figure 3.5) and the
 suggested research theoretical model (Figure 6.1) are the suggested and
 recommended research contribution of the current study for future work. Any
 education system research or study further, for sure, will not come to the same
 findings as in this case for Palestine. Accordingly, the suggested framework can be
 changed and adapted to fit with their needs and for what they need to study
 further. This suggested framework is flexible and needs to be treated and
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 considered within the study overall framework as presented earlier in the current
 study. My suggestion and final recommendation in the present study is to
 implement the tools of the study design and accordingly modify the suggested
 framework to be tested later using the proper tools, methods, and procedures.
 Moving beyond TIMSS, not only in conducting advanced secondary analyses
 but rather by conducting further research investigating in-depth practices at
 schools, might be the main recommendation for all countries or education systems
 participating in ILSA worldwide. Quantitatively, more methods and procedures
 can be added rather than what the current study suggested in its design.
 Qualitatively, visiting more schools, from both high and low performing groups,
 considering students’ views in addition to the staff, or observing mathematics
 classes might also be options if needed.
 Any country or any education system worldwide participating in ILSA, faces
 the same conditions, doing every cycle the same procedures without developing
 new innovative approaches in education research ‘definitely’ come to the same
 outcomes. They still come to the knowledge of what exists but not of how to be
 changed. As exactly repeating the same experiments will ‘definitely’ provide no
 new changes. Just repeating the same experiment, does not mean expecting
 different results.
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 Figure 6.1: Study Suggested Theoretical Framework for future research
 Background (Input) level
 Teaching-learning (Process) level
 Outcomes (Output) level
 Teacher and School Background,
 characteristics, and
 preparation
 Curriculum
 (Intended) Institutional
 factors
 Student Background,
 achievement, and
 motivation
 Teacher and School Resources, activities,
 implementation,
 monitoring learning,
 classroom management
 Student Learning processes
 Classroom practices
 Student Achievement,
 motivation
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 APPENDICES
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 Appendix A: Variables used in the TIMSS 2011 secondary data Analyses
 School questionnaire
 Variable name Variable label
 BCBG01 Total school enrolment BCBG03A Percentage of students at school comes from disadvantaged homes BCBG05C Average income level of school area BCBG06A Days per year school open for instruction BCBG06BA Total hours of instruction per day BCBG06BB Total minutes of instruction per day BCBG07 Total number of computers used for instruction
 Extent to which general instruction is affected by a shortage or inadequacy of:
 BCBG09AA Instructional materials (e.g. textbooks) BCBG09AB Supplies (e.g. paper, pencils) BCBG09AC School buildings and grounds BCBG09AD Heating, cooling, lighting BCBG09AE Instructional space (e.g. classrooms) BCBG09AF Technologically competent staff
 Extent to which mathematics instruction is affected by a shortage or inadequacy of:
 BCBG09BA Teachers with a specialization in mathematics BCBG09BB Computers for mathematics instruction BCBG09BC Computer software for mathematics instruction BCBG09BD Library materials relevant to mathematics instruction BCBG09BE Audio-visual resources for mathematics instruction BCBG09BF Calculators for mathematics instruction
 Involving parents in reporting and feedback:
 BCBG10AA Inform parents about their child’s learning progress BCBG10AB Inform parents about the behaviour of their child at school BCBG10AC Discuss parents’ concerns or wishes about their child’s learning BCBG10AD Support individual parents in helping their child with school work
 Involving parents in school activities:
 BCBG10BA Volunteer for school projects, programs, and trips BCBG10BB Serve on school committees
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 Involving parents in school goals and organization:
 BCBG10CA Inform parents about the overall school academic achievement BCBG10CB Inform parents about the school accomplishments BCBG10CC Inform parents about the educational goals and pedagogic principles of
 the school BCBG10CD Inform parents about the rules of the school BCBG10CE Discuss parents’ concerns or wishes about school’s organization BCBG10CF Provide parents with additional learning materials (e.g., books, computer
 software) for their child to use at home BCBG10CG Organize workshops or seminars for parents on learning or pedagogical
 issues
 School climate- reported about students at school, by school principal:
 BCBG12AA Arriving late at school BCBG12AB Absenteeism (i.e., unjustified absences) BCBG12AC Classroom disturbance BCBG12AD Cheating BCBG12AE Profanity BCBG12AF Vandalism BCBG12AG Theft BCBG12AH Intimidation or verbal abuse among students (including texting, emailing,
 etc.) BCBG12AI Physical injury to other students BCBG12AJ Intimidation or verbal abuse of teachers or staff (including texting,
 emailing, etc.) BCBG12AK Physical injury to teachers or staff
 School climate- reported about teachers at school, by school principal:
 BCBG12BA Arriving late or leaving early BCBG12BB Absenteeism
 Leadership activities- education goals, vision and activities:
 BCBG17A Promoting the school’s educational vision or goals BCBG17B Developing the school’s curricular and educational goals BCBG17C Monitoring teachers’ implementation of the school’s educational goals in
 their teaching BCBG17D Monitoring students’ learning progress to ensure that the school’s
 educational goals are reached BCBG17E Keeping an orderly atmosphere in the school BCBG17F Ensuring that there are clear rules for student behaviour BCBG17G Addressing disruptive student behaviour BCBG17H Creating a climate of trust among teachers BCBG17I Initiating a discussion to help teachers who have problems in the
 classroom BCBG17J Advising teachers who have questions or problems with their teaching
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 BCBG17K Visiting other schools or attending educational conferences for new ideas BCBG17L Initiating educational projects or improvements BCBG17M Participating in professional development activities specifically for school
 principals
 School type:
 IDSTRATE Stratification variable in sample (Public, UNRWA, or Private Schools)
 Student questionnaire Variable name Variable label
 BSBG01 Student gender BSBG04 Books in the home BSBG05 Home possession (a- computer; b- study desk/table for your use; c- books
 for your very own ‘school books are not counted’; d- your own room; e- internet connection; f- TV with satellite)
 BSBG06A Highest level of education completed by mother BSBG06B Highest level of education completed by father BSBG07 Highest level of education a student expects to go
 Students’ attitudes towards their school:
 BSBG12A Like being in school BSBG12B Feel safe at school BSBG12C Feel belong at this school
 Students’ attitudes towards Mathematics:
 BSBM14A Enjoy learning mathematics BSBM14B Wish not have to study mathematics BSBM14C Mathematics is boring BSBM14D Learn many interesting things in mathematics BSBM14E Like mathematics BSBM14F Important to do well in mathematics
 Students’ safety at school:
 BSBG13A Was made fun of or called names BSBG13B Left out of games or activities by other students BSBG13C Someone spread lies about me BSBG13D Something was stolen from me BSBG13E Was hit or hurt by other students BSBG13F Was made to do things that did not want to do
 Students’ homework in mathematics:
 BSBM20A How often does your teacher give you homework in mathematics?
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 Students’ Age:
 BSDAGE Student age
 Teacher questionnaire Variable name Variable label
 BTBG01 Total years of experience BTBG02 Teacher gender BTBG03 Teacher age BTBG04 Teacher level of formal education BTBG05A Teacher major in mathematics/pure BTBG05F Teacher major in mathematics/education BTBG06A Teachers’ job satisfaction
 School safety and atmosphere condition – reported by teachers:
 BTBG07A School is located in a safe neighbourhood BTBG07B Feel safe at this school BTBG07C School’s security policies and practices are sufficient BTBG07D Students behave in an orderly manner BTBG07E Students are respectful of the teachers
 Usage of computers – reported by teachers:
 BTBG09AA Teacher usage of computer (for preparation) BTBG09AB Teacher usage of computer (for administration) BTBG09AC Teacher usage of computer (for classroom instruction)
 Teacher interaction with other teachers:
 BTBG10A Discuss how to teach a particular topic BTBG10B Collaborate in planning and preparing instructional materials BTBG10C Share what they learned about their teaching experience BTBG10D Visit another classroom to learn more about teaching BTBG10E Work together to try out new ideas
 Class size (teacher-student ratio):
 BTBG12 Number of students in class
 Mathematics instruction time per week:
 BTBM17A Hours mathematics instruction per week BTBM17B Minutes mathematics instruction per week
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 Appendix B: Composites and factors used in the TIMSS 2011 analyses using principal component analysis (PCA)1
 School factors
 Total school enrolment (Total school size)/scale “TotEnr_Scale” Source variables: BCBG01 Procedure: Based on responses to the question in the school/principal questionnaire on the total number of students at the targeted/tested school Range: 34-1426 (mean=600, SD=300) Total school enrolment (Total school size)/index “TotEnr” Cut point >750 is recoded as big school (1), else (0) Percentage of students at school comes from disadvantaged homes “DisAdv” Source variables: BCBG03A Procedure: When more than 50% of students come from disadvantaged homes then considered as “DisAdv” (0), else (1) Average income level of school area “Sch_SES” Source Variables: BCBG05C Procedure: (high/medium=1, low=0) Days per year school open for instruction “Days_Y_Scale”; “Days_Y” Source variables: BCBG06A Procedure: less than 200 days per year = 0; greater or equal 200 days per year = 1 Total hours instruction per day “Hours_D” Source variables: BCBG06BA and BCBG06BB (Minutes were added to the BCBG06BA after /60) Procedure: Less than 5 hours = 0; 5 hours or above = 1 Total number of computers used for instruction “Comp_Scale” Source variables: BCBG07 Procedure: Based on responses to the question in the school/principal questionnaire on the total number of computers used for instruction at school Range: mean=28, mode=25, median=20 Total number of computers used for instruction “Comp” Cut-point 25: less than 25 = 0; 25 or above = 1
 Extent to which general instruction is affected by a shortage or inadequacy of: BCBG09AA Instructional materials (e.g. textbooks) BCBG09AB Supplies (e.g. paper, pencils) BCBG09AC School buildings and grounds BCBG09AD Heating, cooling, lighting systems (dropped when using PCA) BCBG09AE Instructional space (e.g. classrooms) BCBG09AF Technologically competent staff (dropped when using PCA)
 1 As the background questionnaires provide more than a single construct to measure each concept, principal component analysis (PCA) is used to derive composite measures for the analyses rather than individual variables (Jolliffe, 2002; Agresti, 2013; Osborne, 2014).

Page 166
                        

152
 Cronbach’s Alpha2 before building the index (all items) = 0.76;
 Cronbach’s Alpha final = 0.90
 ➔ G_Res_Scale: General school resources scale (mean=10; SD=2) ➔ G_Res_Index: General school resources index (Affected=0; Not Affected=1)
 Extent to which mathematics instruction is affected by a shortage or inadequacy of: BCBG09BA Teachers with a specialization in mathematics (dropped when using PCA) BCBG09BB Computers for mathematics instruction BCBG09BC Computer software for mathematics instruction BCBG09BD Library materials relevant to mathematics instruction BCBG09BE Audio-visual resources for mathematics instruction BCBG09BF Calculators for mathematics instruction (dropped when using PCA) Cronbach’s Alpha before building the index (all items) = 0.55; Cronbach’s Alpha final = 0.81
 ➔ M_Res_Scale: Mathematics school resources scale (mean=10; SD=2) ➔ M_Res_Index: Mathematics school resources index (Affected=0; Not Affected=1)
 Involving parents in reporting and feedback: BCBG10AA Inform parents about their child’s learning progress (dropped when using
 PCA) BCBG10AB Inform parents about the behaviour of their child at school BCBG10AC Discuss parents’ concerns or wishes about their child’s learning BCBG10AD Support individual parents in helping their child with school work Cronbach’s Alpha before building the index (all items) = 0.53; Cronbach’s Alpha final = 0.60
 ➔ InvP_RF_Scale: Involving parents in reporting and feedback scale (mean=10; SD=2) ➔ InvP_RF_Index: Involving parents in reporting and feedback index (Low=0;
 High=1)
 Involving parents in school activities: BCBG10BA Volunteer for school projects, programs, and trips BCBG10BB Serve on school committees Cronbach’s Alpha = 0.66
 ➔ InvP_SA_Scale: Involving parents in school activities scale (mean=10; SD=2) ➔ InvP_SA_Index: Involving parents in school activities index (Low=0; High=1)
 Involving parents in school goals and organization: BCBG10CA Inform parents about the overall school academic achievement (dropped
 when using PCA) BCBG10CB Inform parents about the school accomplishments (dropped when using
 PCA) BCBG10CC Inform parents about the educational goals and pedagogic principles of
 the school
 2 For quality measures that can assure the consistency between the single constructs and the new composite, which was built from these constructs, reliability test (internal consistency) using Cronbach Alpha was used (Cronbach, 1951).
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 BCBG10CD Inform parents about the rules of the school BCBG10CE Discuss parents’ concerns or wishes about school’s organization BCBG10CF Provide parents with additional learning materials (e.g., books, computer
 software) for their child to use at home BCBG10CG Organize workshops or seminars for parents on learning or pedagogical
 issues Cronbach’s Alpha before building the index (all items) = 0.82; Cronbach’s Alpha final = 0.83
 ➔ InvP_SG_Scale: Involving parents in school goals scale (mean=10; SD=2) ➔ InvP_SG_Index: Involving parents in school goals index (Low=0; High=1)
 School climate- reported about students at school, by school principal: BCBG12AA Arriving late at school BCBG12AB Absenteeism (i.e., unjustified absences) BCBG12AC Classroom disturbance BCBG12AD Cheating BCBG12AE Profanity BCBG12AF Vandalism BCBG12AG Theft BCBG12AH Intimidation or verbal abuse among students (including texting, emailing,
 etc.) BCBG12AI Physical injury to other students BCBG12AJ Intimidation or verbal abuse of teachers or staff (including texting,
 emailing, etc.) BCBG12AK Physical injury to teachers or staff Cronbach’s Alpha = 0.97
 ➔ Clim_St_Scale: School climate in regards to students - scale (mean=10; SD=2) ➔ Clim_St_Index: School climate in regards to students - index (Serious problem=0;
 Not a problem=1)
 School climate- reported about teachers at school, by school principal: BCBG12BA Arriving late or leaving early BCBG12BB Absenteeism Cronbach’s Alpha = 0.89
 ➔ Clim_T_Scale: School climate in regards to teachers - scale (mean=10; SD=2) ➔ Clim_T_Index: School climate in regards to teachers - index (Low=0; High=1)
 Leadership activities- education goals, vision and activities: BCBG17A Promoting the school’s educational vision or goals BCBG17B Developing the school’s curricular and educational goals BCBG17C Monitoring teachers’ implementation of the school’s educational goals in
 their teaching BCBG17D Monitoring students’ learning progress to ensure that the school’s
 educational goals are reached BCBG17E Keeping an orderly atmosphere in the school BCBG17F Ensuring that there are clear rules for student behaviour BCBG17G Addressing disruptive student behaviour BCBG17H Creating a climate of trust among teachers
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 BCBG17I Initiating a discussion to help teachers who have problems in the classroom
 BCBG17J Advising teachers who have questions or problems with their teaching BCBG17K Visiting other schools or attending educational conferences for new ideas BCBG17L Initiating educational projects or improvements BCBG17M Participating in professional development activities specifically for school
 principals Cronbach’s Alpha = 0.79
 ➔ PrL_Scale: Principal leadership scale (mean=10; SD=2) ➔ PrL _Index: Principal leadership index (Low=0; High=1)
 School type “Sch_Type” Source variables: IDSTRATE (stratification variable used in the sample design) Recoded as: Public-male = 0; Public-female = 1; Public-coed = 2; UNRWA = 3; Private = 4
 Student factors Student gender “Rec_Sex” Source variables: BSBG01 Recoded from original variable: Girl = 0; Boy = 1 Books in the home “Books” Source variables: BSBG04 Procedure: Based on response of students, 1-5 categories; 1 = few ‘0-10 books’ is recoded to ‘0’, the rest ‘higher than 10 books’ to ‘1’ Home possession “HMEPOSS” Source variables: BSBG05 Procedure: Based on response of students: a- computer; b- study desk/table for your use; c-books for your very own ‘school books are not counted’; d- your own room; e- internet connection; f- TV with satellite. If a student has all then ‘1 = high’; has not, then ‘low = 0’ Highest level of education completed by parents (mother and father) “PAREDU” Source variables: BSBG06A and BSBG06B Procedure: Based on response of students: the maximum from both was taken, then recoded as Bachelor or higher = 1; Less than Bachelor = 0 Student socioeconomic status (Books, HMEPOSS and PAREDU) “Std_SES” Procedure: When sum of books index, home possession and parental education is higher than 2 from 3 then 1, else 0. 0 = Low SES; 1 = High SES Std_SES_C: Centralised student SES at school level ‘group-mean SES’. 0 = Low SES; 1 = High SES Highest level of education a student expects to go “Std_Exp” Source variables: BSBG07 Procedure: Recoded from students’ responses (0 = Don’t know; 1 = 10th grade; 2 = Secondary education; 3 = Diploma; 4 = Bachelor; 5 = Higher than a bachelor
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 Students’ attitudes towards their school: BSBG12A Like being in school BSBG12B Feel safe at school BSBG12C Feel belong at this school Cronbach’s Alpha = 0.72
 ➔ Std_Att_Scale: Student attitudes towards school scale (mean=10; SD=2) ➔ Std_Att_Index: Student attitudes towards school index (Low=0; High=1)
 Students’ attitudes towards Mathematics: BSBM14A Enjoy learning mathematics BSBM14B Wish not have to study mathematics ‘reversed’ (dropped when using
 PCA) BSBM14C Mathematics is boring ‘reversed’ (dropped when using PCA) BSBM14D Learn many interesting things in mathematics BSBM14E Like mathematics BSBM14F Important to do well in mathematics Cronbach’s Alpha before building the index (all items) = 0.78; Cronbach’s Alpha final = 0.80
 ➔ Std_Att_M_Scale: Student attitudes towards mathematics scale (mean=10; SD=2) ➔ Std_Att_ M_Index: Student attitudes towards mathematics index (Low=0;
 High=1)
 Students’ safety at school: BSBG13A Was made fun of or called names BSBG13B Left out of games or activities by other students BSBG13C Someone spread lies about me BSBG13D Something was stolen from me BSBG13E Was hit or hurt by other students BSBG13F Was made to do things that did not want to do Cronbach’s Alpha = 0.70
 ➔ Std_Safe_Scale: Student safety factor scale (mean=10; SD=2) ➔ Std_Safe_Index: Student safety factor index (Low=0; High=1)
 Students’ homework in mathematics: BSBM20A How often does your teacher give you HW in mathematics?
 ➔ Std_HW_Index: Homework index (Low=0; Everyday=1)
 Students’ Age: BSDAGE Student age (mean=13.9)
 ➔ Std_Age_Scale: calculated from students’ birth items (mean=13.9; SD=0.6) ➔ Std_ Age_Index: calculated from the scale (13.5 or below=0; above 13.5=1)
 Teacher factors Total years of experience “T_Exp_Scale” and “T_Exp_Index” Source variables: BTBG01
 ➔ T_Exp_Scale: calculated from teacher response (mean=10.8; SD=7.8) ➔ T_Exp_Index: calculated from the index (less than 15=0; 15 or above=1
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 Teacher gender “Rec_T_Sex” Source variables: BTBG02 Recoded from original variable: Female = 0; Male = 1 Teacher age “Tch_Age” Source variables: BTBG03 Recoded from original variable: Less than 30 years old = 0; 30 years old or above = 1 Teacher level of formal education “Tch_Edu” Source variables: BTBG04 Recoded from original variable: Lower than a bachelor = 0; Bachelor or higher = 1 Teacher major in mathematics/pure “Tch_Math” Source variables: BTBG05A Recoded from original variable: Did not study mathematics = 0; Studied mathematics = 1 Teacher major in mathematics/education “Tch_Medu” Source variables: BTBG05F Recoded from original variable: Did not study Ed/mathematics = 0; Studied Ed/mathematics = 1 Teachers’ job satisfaction “Tch_Sat” Source variables: BTBG06A Recoded from original variable: Teachers are not satisfied=0; Teachers are satisfied=1
 School safety and atmosphere condition – reported by teachers: BTBG07A School is located in a safe neighbourhood BTBG07B Feel safe at this school BTBG07C School’s security policies and practices are sufficient BTBG07D Students behave in an orderly manner (dropped when using PCA) BTBG07E Students are respectful of the teachers (dropped when using PCA) Cronbach’s Alpha before building the index (all items) = 0.81; Cronbach’s Alpha final = 0.84
 ➔ T_Safe_Scale: School safety scale reported by teachers (mean=10; SD=2) ➔ T_Safe_Index: School safety index reported by teachers (Not safe=0; Safe=1)
 Teacher usage of computer (for preparation, administration or instruction) “Tch_Comp” Source variables: BTBG09AA BTBG09AB BTBG09AC Procedure: Based on responses from teachers on using computers for the purposes of preparation, administration or instruction. At least 2 out of three answered positively (using computers) = 1; when 2 or 3 were answered negatively (Not using computers) = 0
 Teacher interaction with other teachers: BTBG10A Discuss how to teach a particular topic BTBG10B Collaborate in planning and preparing instructional materials BTBG10C Share what they learned about their teaching experience BTBG10D Visit another classroom to learn more about teaching BTBG10E Work together to try out new ideas Cronbach’s Alpha = 0.73
 ➔ Tch_IntAct_Scale: Teacher interaction and collaboration scale (mean=10; SD=2)
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 ➔ Tch_IntAct_Index: Teacher interaction and collaboration index (No or moderate interaction=0; Weekly or daily interaction=1)
 Number of students in class – Class size Source variables: BTBG12
 ➔ Tch_StdR_Scale: Teacher student ratio scale (mean=33.6; SD=7.4) ➔ Tch_StdR_Index: Teacher student ratio index (25 or less=1; above 25=0)
 Mathematics instruction time per week Source variables: BTBM17A and BTBM17B (Hours mathematics instruction per week; Minutes mathematics instruction per week)
 ➔ Tch_Mtime_Scale: Teaching mathematics time scale (mean=3.7; SD=1.3) ➔ Tch_Mtime_Index: Teaching mathematics time index (less than 4.5 hours per
 week =0; 4.5 hours or above per week=1)
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 Appendix C: IEA Permission request approval for using TIMSS 2011
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 Appendix D: Multilevel variance components mathematical calculations
 Calculation of Variance Components and Explained Variance:
 a. Variance components of the fully unconditional model at each level: Between students
 𝝈𝒆𝟐
 𝝈𝒖𝟎𝟐 + 𝝈𝒆
 𝟐
 Between schools
 𝝈𝒖𝟎𝟐
 𝝈𝒖𝟎𝟐 + 𝝈𝒆
 𝟐
 b. The proportion of variance explained by two-level model:
 𝝈𝒖𝟎𝟐 = 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑠𝑐ℎ𝑜𝑜𝑙𝑠 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒
 𝝈𝒆𝟐= 𝑤𝑖𝑡ℎ𝑖𝑛 𝑠𝑐ℎ𝑜𝑜𝑙𝑠 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 (𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠)
 Between students
 𝝈𝒆(𝒏𝒖𝒍𝒍)𝟐 − 𝝈𝒆(𝒎𝒐𝒅𝒆𝒍)
 𝟐
 𝝈𝒆(𝒏𝒖𝒍𝒍)𝟐
 Between schools
 𝝈𝒖𝟎(𝒏𝒖𝒍𝒍)𝟐 − 𝝈𝒖𝟎(𝒎𝒐𝒅𝒆𝒍)
 𝟐
 𝝈𝒖𝟎(𝒏𝒖𝒍𝒍)𝟐
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 Appendix E: Ministry of Education gate-keeper letter (encrypted)
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 Appendix F: Active consent for school principal and mathematics teachers – pilot and main data collection (encrypted)
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 Appendix G: Qualitative measurement study instruments
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 Appendix H: University ethics approval letter – pilot and main data collection
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 Appendix I: Findings from the second phase pilot study
 Overview
 In this short – appendix - chapter, I present the detailed findings from the second
 phase pilot study. After reporting the main implications, importance, and useful
 developments pertained to the instruments and procedures from the pilot in the
 methodology chapter, I found it worth to keep the pilot details too. In the
 upcoming sections, I will present the outcomes from the interviews and the focus-
 group discussion according to the comparisons, grouping, integrating and
 specifying the themes in the transcripts. Findings are presented first for the
 principal interview, then for the mathematics teacher, followed by the discussion
 of the focus-group.
 The principal of the piloted school is a female with 15 years of experience in
 education and five years of experience as a principal of the current school. The
 mathematics teacher interviewed is a female teacher with 13 years of experience in
 mathematics teaching and five years teaching at the current school. The school is
 a high performing school in national and international assessments and known in
 the district as the highest school having activities. It is a basic secondary school
 that consists of students at grade 5 to grade 12 (i.e., the final secondary grade),
 around 16 classes and 380 students.
 School principal interview
 The school principal provided responses to all questions in the piloted interview.
 When the themes of the transcribed responses were compared and grouped into
 categories, they provided the following integrated categories: principal practices
 and role at school, resources at school and the usage of the resources, school
 conditions and atmosphere, curriculum, and teachers’ education. The school
 principal responses were found to be consistent within the principal interview. The
 themes when were compared from different responses within the interview for the
 same topics were inline. She reported shortages in facilities and resources at
 school, but at the same time mentioned that the teachers at the school use all
 available resources in their classes. The students are engaged at school not only in
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 classes but also in many activities outside the classroom. The school has a positive
 atmosphere and working conditions as she always gives the teachers some time for
 activities. This is a ‘hard task’ as she mentioned, because the Ministry of Education
 is giving teachers a high load of classes and it is not easy to find time outside the
 teaching and instruction time.
 The principal supports teachers at school in teaching mathematics as well as
 for the other topics. She considers this to be an important factor that she found
 during her experience as a principal. That is, she is not accepting the feedback from
 the inspectors without following up with her team and without observing the
 classes according to the feedback information provided. In regard to empowering
 students to achieve in math, the school has a strategy. After any exam at school,
 the students and their teacher conduct a discussion group session to discuss the
 questions and answers, especially focusing on low-performing students. Here is a
 success story as she said:
 “A student in grade 10 used to achieve in math middle scores compared to her
 peers in the class. However, we know that she is smart and she can do better. While
 she was always attending these discussion sessions, she made in the next grade 90 of
 100, and in the final secondary exam of year 12, she made 98 of 100. Other students
 also improved their math achievement for sure, but this example was the best
 improvement we have and noticed within 2 years of time”.
 Mathematics textbooks are “condensed” of information and the time available
 for the teacher is not enough to cover all of it, she reported. The principal also
 reported that the textbooks have a lack of clear and “step-by-step” instructions.
 That is, if a student has to study on her own, then most likely will not understand
 much of it. Teachers only can provide what the curriculum intended for when they
 have enough time and when the textbooks focus on the “quality” not the “quantity”.
 Other important teaching-learning practices are prevented because of the
 condensed textbooks and the lack of time teachers have to prepare for teaching.
 Such as, dealing with students’ different abilities, including learning facilities
 during the lessons, and giving students time to practise in groups to learn rather
 than only being in a traditional class, learning from lecturing.
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 Teachers do not start teaching well prepared. They always need to practise
 teaching for some time to become better teachers. The universities teach teaching
 programmes only theoretically without practice. The graduated ‘fresh’ teachers do
 not have any training during their university study. We are doing this at schools,
 and this is not easy as the ministry provides them with a high load of classes when
 they start, she reported. Most of the teachers’ experience comes from practising
 teaching and from previous teaching staff at school. In-service training, unlike the
 pre-service training, exists, but still the problem “we” face is that “our” teachers
 have a full load of classes for teaching.
 The school principal interview provided interesting information that can be
 very important to add to the knowledge the research is striving to add from the
 first phase. Commonalities within and between different topics when discussing
 the details of the topics are very high. In the topics of principal role at school and
 the school atmosphere, the principal practices were found common, inline and
 complementary to each other. No differences within the school principal interview
 responses in regard to the same themes or categories were found. In contrast, and
 as mentioned above, patterns that support the information provided earlier in
 other topics were found in different responses. Which indicates a consistent
 attitude and perspective that the school principal provided to the interview
 session.
 Mathematics teacher interview
 The mathematics teacher provided a wide range of feedback as did the principal.
 In the topics where they were similar in the interview, they both provided to a large
 extent the same perspectives and attitudes. For the same topic themes, I found out
 commonalities between the two respondents (i.e., the school principal and the
 mathematics teacher). In this short appendix, only when there are some
 differences in what they reported, I will point it out here in this section.
 Additionally, I will report the teacher responses to other themes that were not part
 of the principal interview as well.
 The teacher reported that she enjoys mathematics especially when connecting
 it to the real life. She was emotional and mentioned, “As a teacher, I love math”.
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 “Connecting math with real life makes it enjoyable”. When teaching ‘areas and
 volumes’, she lets the students use the class furniture such as windows and the
 surface of the table. They make groups and then share the work, some write down
 the measures, some draw, and others calculate. About dealing with different
 students’ abilities, she provided the following feedback: “At the beginning of the
 scholastic year, I evaluate the students’ abilities in math and then build my strategy
 on how to deal with it”. She also added concerning the curriculum, in addition to
 her same responses as the school principal, that; “In some early grades, textbooks
 have topics that the base of it is in the next year. The goals from the curriculum are
 not implemented in a correct sequence. Most of teachers in Palestine know this, but
 the Ministry has not made any change”.
 In her feedback on resources and school facilities as well as in regard to the
 mathematics textbooks and teachers’ preparation, her input was in line with the
 school principal. Additionally, she confirmed the practices they develop to
 mitigate for such shortages. This could be the main factor that makes their school
 perform better than other schools that might face the same conditions. Finally, she
 reported that she involves all students in activities, either math related or other
 kinds of activities, for example visiting universities and especially meeting with the
 mathematics department at the university.
 Focus-Group discussion
 In the discussion group section, I will summarise the feedback of the three
 participants (namely, the school principal, the mathematics teacher, and the
 ‘discussant’ researcher) in the discussion for each of the three topics discussed in
 the session.
 a. Can we discuss together the mathematics intended curriculum provided by
 the Ministry of Education and how it is implemented?
 Math teacher: The curriculum is comprehensive and needs many activities, which
 does not fit with the time provided for its implementation. The curriculum is
 planned without considering ‘practically’ how it can be implemented.
 Principal: The curriculum is built for teachers that are doing daily instructions
 and lecturing in classes but not empowering students in mathematics. Even for
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 good teachers, the curriculum is not well designed. No examples or texts exist
 that explain to students the mathematics lessons. For us as a school staff, the
 purposes and aims are not clear.
 b. Teachers’ education at universities to teach mathematics, how do you
 explain a negative impact revealed from TIMSS 2011 secondary analyses that
 showed students’ performance falling down for students taught by teachers
 who studied mathematics education?
 Principal: This is a simple question to be answered. Unfortunately, our education
 system and our universities taking and accepting students to attend education
 topics at universities like math teaching, from students that have low or very low
 final secondary exam scores. In medicine or engineering, they do the opposite.
 Math teacher: Yes, low performing students from the final secondary exam are
 going to study at the education departments in our universities. Only a very small
 portion of students that they like to study education while they have high scores.
 The Ministry of Education and higher education should consider a change here.
 c. What are the challenges for you as a teacher and principal? If you had the
 opportunity to change school and teaching, what would be your highest
 priority consideration?
 Principal: The principals need to be trained in diagnosis of teaching and learning
 process to empower them to plan well and practice how to mitigate for
 challenges. At this school, we learned and are doing well in mitigating for all
 shortages in resources, facilities, curriculum problems, and other additional
 challenges. However, it should be considered that not all schools are able to do
 that and this can be the critical point.
 Math teacher: Change the curriculum as mentioned in the first topic of this
 discussion.
 Discussant (the researcher volunteered to conduct the pilot on my behalf):
 Language affects students’ understanding of mathematics especially in problem
 solving. The use in the curriculum of the standard Arabic language, which is
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 different from the daily spoken one, is an important factor that the policy makers
 need to consider too.
 Summary and conclusion
 The piloted case study as a high performing school studied through interpretive
 lenses provided important information. However, the study is still not completed
 and needs more attention and care when collecting the main data in regard to
 approaching the case study school according to the criteria as explained earlier in
 the methodology chapter.
 In conclusion, the second phase pilot of my study showed a significant validity
 and reliability measures in answering the second phase research questions.
 Piloting aims at field trialling the study instruments and testing the outcomes
 quality measures (i.e., validity and reliability). In addition to that, and more in-
 relevant to quantitative research, the piloting might not be considered to be
 reported in final outcomes of the study. The reason might be, even if the pilot
 provided high quality of the study instruments, then in quantitative research the
 representative selection of a sample that represent the population of the study still
 not achieved. In the case of this pilot, the case study school was selected through
 and within criteria that is meet with the targeted/intended units. Therefore, I
 recommend that these pilot results as found in a high quality and at the same time
 represent the target population, to be considered as part of the final study results
 too. Thus, I included the details of the pilot in the appendices after evaluating the
 pilot as “a field-trialling” in the methodology chapter.

Page 202
                        

188
 Appendix J: Constant Comparison Analysis Tables
 School Principal
 Concept Leadership activities Concept Resources Concept Teaching-learning practices Concept Teacher preparation
 Category Principal role at school Category Resources availability Category improve students’ learning Category Prepared for teaching
 Coded themes Administrative tasks Coded themes no enough resources Coded themes reviewing their marks in the exams regularly Coded themes No, teachers come to school not prepared
 Financial tasks no LCD motivate the high achievers University teaching programs can be the problem
 educational and learning processes old school 1920 low achievers- talk with them and parents pure - has a problem with educational and pedagogical
 Monitor Quality of education old buildings and cold classes competencies within the school and with others edu- has a problem in both (math and pedagogy)
 follow up student achievement Category usage and mitigating for shortages Category support or mentor teachers Good universities accept high sec. Don't have good edu programs
 Category Student teacher engagement at school Coded themes they use all available resources Coded themes record everything at math classes in a special form only one uni. Has such programs but students admissioned are low performing in sec. Exam
 Coded themes Social media (Facebook) local community fund (LCDs) they focus on low achieving students Category in-service and pre-service training
 engaged in projects improve their achievement Coded themes we don't have pre-service training as far as I know
 parents and the local community motivate them especially in pre-service training
 Category working conditions Category Different students’ abilities treatment we have teacher preparation programs
 Coded themes positive atmosphere Coded themes all students must do and work in the classroom those who come to teach only because they don't have a job
 involves students and staff in activities they learn from other students Universities programs only theoretical
 Category dealing with daily situations follow up from the teacher a teacher that he/she studied to become a teacher
 Coded themes detail in daily life at school two students are working together on BB We need sincere teachers
 students practice Sometimes more than two students
 students behaviour-how they throw the trash Category strategies teachers use to treat different abilities
 Category Activities/Practices Coded themes treatment plans Concept Curriculum
 Coded themes safety for the students Category empower students to achieve in mathematics Category Mathematics curriculum
 reviewing their marks in the exams Coded themes hardworking and honest teachers Coded themes focusing on the information ONLY
 motivate the high achievers motivating students forgot the individual differences
 low achievers-with them and parents innovative competencies I suggest to have levels of competencies
 connecting math topics with real life A, B, or C abilities
 teacher can evaluate and implement accordingly
 Category teachers implement intended curriculum
 Coded themes teachers implement the intended curriculum at my school
 Category empower them to do so
 Coded themes give them more time for creativity and motivation
 they have high load of classes
 connecting math topics with real life
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 First Mathematics Teacher
 Concept Leadership and activities Concept Resources Concept Teaching-learning practices Concept Teacher preparation
 Category Role at school Category Resources availability Category improve students’ learning Category Prepared for teaching
 Coded themes This school is distinctive Coded themes no enough resources Coded themes Connect math with real life when teaching Coded themes No preparation. Theoretical teaching and no practical
 cooperative management with teachers library looks like a storage room Practicing but not lecturing I learned from experienced teachers at my school
 Focus on students learning no LCD Give students fun Category in-service and pre-service training
 My drive-force is "I love mathematics" old school 1920 (old and cold classes) Aspiring students and make them enjoy math Coded themes I never been in pre-service training
 Category Student teacher engagement at school Category usage and mitigating for shortages ask students to prepare and present during math classes in-service training is weak
 Coded themes Social media (Facebook) Coded themes they use all available resources Category support or mentor other teachers all in-service training I attended is theoretical
 engaged in projects Computer lab 30 PCs Coded themes Cooperative relationship The trainers seem to read from a book and tell us what to do
 parents and the local community Classroom visit
 Teaching math is enjoyable and pleasant. Discuss teaching styles and processing Concept Curriculum
 mathematics is sensible, rational and reflects real life. Got support from the main math teacher when started Category Mathematics curriculum
 Category working conditions Category Different students’ abilities treatment Coded themes Palestinian older curriculum was much better
 Coded themes positive atmosphere Coded themes providing more attention and support to low performing theoretical not practical
 involves students in activities Makes them work in groups solved examples and students not need to do anything
 Category dealing with Classroom situations Equity they doesn't make students think
 Coded themes students behave well when work individually Category strategies teachers use to treat different abilities It should focus on students' abilities
 When working in groups, they are noisy Coded themes treatment plans Category teachers implement intended curriculum
 Generally, we notice schools of 5-8 graders are quiet Category empower students to achieve in mathematics Coded themes Its is not clear to us what is the intended curriculum
 we recommend splitting schools 1-4, 5-8, 9-12 Coded themes Use something from real life (surface and tiles) as practitioners, the MoE ignores us
 This is not the case in all schools in Palestine make some students run projects and present them we need clear goals and intended general line of the curriculum
 Category Activities/Practices rewarding students Category empower them to do so
 Coded themes safety for the students publish and post on FB Coded themes We need to get less working load, instead of 25 classes, make it 20 or 15
 reviewing their marks in the exams no enough time to develop creative teaching learning methods
 motivate the high achievers we need better quality of in-service training not as we have now
 learning from others I also work after school as I need to do to live. Salary is not enough
 Team-work at school
 low achievers-with them and parents
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 Second Mathematics Teacher
 Concept Leadership and activities Concept Resources Concept Teaching-learning practices Concept Teacher preparation
 Category Role at school Category Resources availability Category improve students’ learning Category Prepared for teaching
 Coded themes This school is distinctive Coded themes no enough resources Coded themes Connect math with real life when teaching Coded themes No I was not ready to teach when I graduated from the university
 cooperative management with teachers library looks like a storage room Practicing but not lecturing Our universities teach theoretically
 Focus on students learning no LCD Give students fun I studied pure mathematics but not math education
 My drive-force is "I love mathematics" old school 1920 (old and cold classes) Aspiring students and make them enjoy math I learned pedagogical math teaching from experience and practices
 Category Student teacher engagement at school Category usage and mitigating for shortages I prepare at home after work how to improve learning Category in-service and pre-service training
 Coded themes Social media (Facebook) and local community Coded themes they use all available resources ask students to prepare and present during math classes Coded themes in-service training is theoretical and needs improvement
 engaged in projects and activities Computer lab 30 PCs Category support or mentor other teachers
 using resources to get all students engaged Coded themes Cooperative relationship Concept Curriculum
 Teaching math is enjoyable and pleasant. Classroom visit Category Mathematics curriculum
 Category working conditions Share ideas and discuss teaching styles and processing Coded themes The previous text books were better
 Coded themes positive atmosphere Category Different students’ abilities treatment theoretical not practical
 involves students in activities Coded themes providing more attention and support to low performing The new ones are without explaining to students the lessons
 Leadership is historically good at this school Makes them work in groups If a student is absent, she/he cannot study and understand the lesson alone
 Category dealing with Classroom situations Equity Category teachers implement intended curriculum
 Coded themes students in my calss are involved and engaged observe students, according to their performance, support Coded themes Its is not clear to us what is the intended curriculum
 there is no need to deal with problems at my class more advance to high performers as practitioners, the MoE ignores us
 Category Activities/Practices more time to low performers (minimum standards) I can ONLY say I implement what is in the math text book but not the intended curriculum
 Coded themes reviewing their marks in the exams Category strategies used to treat different abilities Category empower them to do so
 motivate the high achievers Coded themes treatment plans Coded themes We need more time and we need to know clearly what is intended
 learning from others I motivate students by buying them presents We need decentralized system (freedom) and more time
 Team-work at school Category empower students to achieve in mathematics We need to get less working load, instead of 25 classes, make it 20 or 15
 low achievers-with them and parents Coded themes make some students run projects and present them
 rewarding students
 Enjoy teaching mathematics publish and post on FB
 Mathematics teaching importance
 Mathematics from my childhood is a hoppy
 When I enter into a math class I feel as a king
 I went to the university to study mathematics and to become a math teacher
 enjoy teaching math
 build math pedagogical relationships within teaching and learning process
 My love to math is reflected to students’ love to math as students say that
 Math is reflected in all my life
 At home, my garden, etc.
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