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Abstract

This thesis consists of three independent topics that mainly contribute to the

literature on the economics of education. It employs two different datasets, the

Households Expenditure Survey (HES) and the Trends in International Mathe-

matics and Science Study (TIMSS). It considers a few methodologies to address

the topics. The first topic is a comprehensive study on gender gaps in household

education expenditure. It shows tentative evidence of gender gaps in the allocation

of household education expenditure. The school effects on student attainment

by gender is the second topic. One finding worth noting is that larger classes

are positively and significantly associated with high male students’ attainment

in particular. Two behaviour perspectives are discussed as well: the first is how

students’ absence from school affects teachers’ behaviour, and the second is how

teachers’ behaviour might affect students’ behaviour as well as school performance.

As expected, we find that there is significant positive teacher-student behaviour

linkage in Malaysian schools. This thesis initially contributes to the survey of

the Jawatankuasa Kajian Dasar Pendidikan Negara (JKDPN) 2019 under the

Malaysia Ministry of Education by providing recommendations to improve the

Malaysian education system.
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Chapter 1

Introduction

There is still an ongoing debate among the educationists and economists as

to how to improve human capital and economic development. Among earlier

researchers in the discipline, Mincer (1984), Becker (1994), Schultz (1993), and

Psacharopoulos (1994) highlighted the significant effect of investment in education

on economic growth. Recently, a crucial role has been suggested for educational

equity and quality (Hanushek, 2013; Castelló-Climent and Hidalgo-Cabrillana,

2012; Hanushek and Woessmann, 2012; Breton, 2011; Castelló-Climent, 2010;

Hanushek and Woessmann, 2008). For instance, Castelló-Climent and Hidalgo-

Cabrillana (2012) state that two advantages of higher quality is that: (i) it

makes education more accessible, and (ii) encourages an individuals’ investment

in education.

The Malaysian education system has a long standing issue of inequality in student

achievement, and many education reforms have been implemented to lessen the

problem. This thesis focuses on three areas that policymakers have focused on to

tackle these issues. First, it investigates the incidence of gender gaps in household

education expenditure in Malaysia. Second, it examines the effectiveness of recent

school policy, framed by the current Malaysian education policy, the 2013-2025

Malaysia Education Blueprint (MEB)1 on student attainment. Lastly, it examines

1See subsection 3.2 for details.
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Chapter 1. Introduction

the effects student absenteeism and the District Transformation Program (DTP)2

have had on teacher absenteeism in Malaysian schools.

Malaysia is unusual compared to many other countries in terms of its student

attainment. In general, girls outperform boys at all levels of schooling (World

Bank, 2017). For instance, the MEB reported that in some higher institutions,

approximately 70% of total student enrolments were female. One potential reason

for the huge gap could be due to the differences in parental spending on their

children’s education (Wan, 2018). Chapter 2 provides up-to-date evidence of

gender differences in the allocation of education expenditure, and tries to explain

this gap. It also discusses other determinants of household decision making in

education expenditure. An examination of the gender differences and determinants

of household education expenditure may help the government and policymakers to

diversify their strategies for the national education budget. This chapter employs

hurdle method and Heckman selection method to address significant missing data

in the Household Expenditure Survey (HES) dataset. We consider this to be an

additional novelty of the chapter in Malaysian context. We find that there are

significant gender differentials in the provision of household education expenditure,

within households, especially the advantaged ones, favour females compared to

males’ higher education. Factors such as cultural influence, females’ incentives

in the labour market, and girls’ modesty and safety aspects might explain this

finding (Kenayathulla, 2016; Ismail, 2015; Jelas et al., 2014; Herz and Sperling,

2004; Nasrudin and Nor, 2013).

There is a lack of extensive and empirical studies which have examined the effect

of each of the initiatives within the MEB policy on student attainment. Recently,

Aroff (2014), Majid (2011), and Sulaiman et al. (2017) among others, have been

interested in examining the effect of particular education reforms in the MEB such

as the Higher Order Thinking Skills (HOTS) and the School-Based Assessment

(SBA) on school outcomes. Examining the MEB effect on student outcomes is
2See subsection 4.2.2 for details.
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Chapter 1. Introduction

important as it consists of comprehensive measures for improving the quality

of government, schools, and teachers in Malaysia. Thus, Chapter 3 attempts

to present the degree to which these measures have been achieved through its

effect on student attainment by gender. Specifically, the chapter looks into the

impact of teacher incentives, school resources, teacher hiring, principals’ role, and

parental role in schooling on student outcomes. Findings from the investigation

may become a guide for the government or policymakers in making strategic

decisions for any future educational plans such as to prepare Malaysian students

to be more competitive in international assessments. Chapter 3 provides a novel

set of results for Malaysia context when it accounts for class size endogeneity

using the instrumental variable (IV) method. The availability of the Trend in

International Mathematics and Science Study (TIMSS) dataset is one of the

components facilitating the assessment. This is because the dataset provides

comprehensive information on student scores in the eighth-grade including several

questions that may represent the strategies within the MEB. It also has a suitable

proxy to be used as an instrument to address the potential endogeneity problem

of the education production model. Findings show a tentative evidence of class

size and IT staff effects and a positive effect of teacher hiring, school resources,

and parental involvement in schools effects on student attainment (Hattie, 2005;

Woessmann, 2016; Lazear, 2001; Fajoju et al., 2016; Gunnarsson et al., 2009).

More specifically, we find the negative impact of class size only when we estimate

the model focusing on rural areas and small schools.

One of the initiatives within the MEB policy that has been conducted to improve

the equity of education in Malaysia the implementation of the DTP. The annual

report of the DTP shows that teacher attendance is a significant factor to lessen

the inequality in student attainment (Ministry of Education Malaysia, 2015).

However, the worrying number of disciplinary problems among Malaysian students

as reported by the United Nations Children’s Fund (UNICEF) in 2016 may signif-

icantly affect teacher attendance rates in schools. Although teacher absenteeism

3



Chapter 1. Introduction

problem in Malaysia might be isolated (for instance, Vanar (2018), “Hundreds of

Teachers” (2011), Rahim (2018)), if schools fail to act immediately, it is likely that

the disciplinary problem in the schools will worsen and spread to other schools.

Therefore, Chapter 4, which also utilizes the TIMSS data investigates the effect of

student absenteeism and the DTP initiatives on teacher absenteeism. It ends with

an investigation of the impact of teacher absenteeism on students’ attainment in

school. Similar to Chapter 3, an originality in this chapter is that it addresses a

potential reverse causality problem in the estimated model. Besides, to the best

of my knowledge, the chapter is the first research on worker absenteeism in the

education sector in Malaysia. Findings from the analysis are important to the

government and policymakers in deciding on the continuation of the DTP program

in the Wave 4 2018 phase and subsequent phases. In addition, it is important to

improve quality of education in Malaysia in general. As expected, we find evidence

of a positive relationship between student absenteeism and teacher absenteeism.

This finding is consistent with those of Banerjee et al. (2012) and Irvine’s (1986)

findings. We also find that schools which implement DTP initiatives teaching

mentoring, which is about 1 to 3 times a week may reduce the rate of teacher

absenteeism by approximately 20 percent. Finally, schools that suffer from teacher

absenteeism have lower student attainment.

The next chapters provide a detailed explanation of the chapters that have been

explained above. The main findings of each chapter, some recommendations for

further research and policy implications are summarised in the final chapter of

this thesis.

4



Chapter 2

Gender Differences in Household Education Expenditure

in Malaysia

2.1 Introduction

This study examines evidence on and the determinants of gender differences in

household education expenditure in Malaysia. A large number of studies show

that females outperform men in terms of school enrolment in Malaysia and many

other countries (Wan, 2018; Jackman and Morrain-webb, 2019; Tienxhi, 2017;

Parker et al., 2018; Buchmann et al., 2008; Buchmann and Diprete, 2006; Clark

et al., 2008; Majzub and Rais, 2010). For example, in 2011, the Malaysian female

student enrolment in post-secondary1 and tertiary levels in some institutions

were about 64% compared with 34% for male student enrolment (Ministry of

Education Malaysia, 2013a,c). The differences in school systems2, labour market

opportunities, and household preferences for investment in children’s education

might explain these disparities. However, there are very few studies that explore

the gender differences in household education expenditure in Malaysia, and a

recent study by Wan (2018) suggests that the disparity in household education

expenditure is a potential reason for the male-female gap in student enrolment in

Malaysia.

1Education level before the tertiary education that is either Form 6 (which equivalent to GCE A-level in
the UK), pre-university, Matriculation, or certificate level.

2For instance, as discussed by Kim and Lee (2010).

5



Chapter 2. Gender Differences in Household Education Expenditure in Malaysia

Examining the gender differences and determinants of household education expen-

diture is crucial for the government and policymakers when making educational

spending decisions. In addition, an increase in male education in Malaysia3, in par-

ticular, may improve households’ social and economic development (Becker, 1994;

Bilenkisi et al., 2015; Behrman et al., 2017; Qian and Smyth, 2011; Botha, 2010),

reduce child mortality (Cochrane, 1979; Breierova and Duflo, 2004; Vallières et al.,

2013; Sichande et al., 2014), and improve economic growth (Chung, 2003; Barro,

2013; Anderson et al., 2003; Glewwe and Jacoby, 2004). Besides, it may help

Malaysia to achieve the education policy aspirations (e.g. the Malaysia Education

Blueprint 2013-2025 and the Eleventh Malaysia Plan (11MP) Education) and the

United Nations Sustainable Development Goals, to promote equity in education.

This study uses an up-to-date and extensive dataset from the Malaysian Household

Expenditure Survey (HES) 20144. The dataset is suitable because it provides

rich information about both the head of the household and its other members,

including the household education expenditures. This study first estimates the

household education expenditure model using the two-step hurdle method. The

method is chosen because it may help to prevent potential bias estimates given

that the HES dataset has a significant number of households that do not report

their education expenditure (missing)5. Rubin (1976) and Enders (2010) among

others show the importance of handling the missing observations by examining

patterns to yield probable inferences in estimations. The first step of the hurdle

method is to examine whether households enrol their child into school or not,

and the second step is to examine the amount to be spent, given that households

have decided to enrol their children into school. This study also estimates

the household education expenditure model including those households with

no reported education expenditure but have enrolled children in school using

3Given that male students performing worse than female students and they may become household heads.
4A previous study by Kenayathulla (2016) used the Malaysian Household Expenditure Survey, 2004 dataset.
5See Section 2.5 for further explanation and Kingdon (2005).
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Chapter 2. Gender Differences in Household Education Expenditure in Malaysia

the Heckman selection approach6. The analyses are performed on the Malaysian

sample as a whole and by region to suggest appropriate policy responses. Lastly,

several robustness checks are performed to support the baseline results.

This study finds significant gender differences in expenditure allocation favouring

girls, particularly those in the secondary age group 13-17, with approximately

10% points expenditure higher than their boy counterparts. This finding in line

with Kenayathulla’s (2016) findings where in some regions it shows that females

outweighed males in terms of household educational spending. However, this

study also finds pro-male gaps (i.e. males’ expenses are twice as higher as females’

expenses) for children aged 5-12 within the Malaysian households as a whole and a

subsample of rural areas. These results are robust when we analyse the household

education expenditure function regardless of age group, focusing on the sample of

households with one child only, and the subsample of households in more detailed

regions in Malaysia.

Other than child gender, household characteristics also found to have signifi-

cant effects in determining the allocation of the children’s educational spending.

Specifically, high socioeconomic status households, those households headed by

graduates and living in urban areas, non-Malay households, and nuclear types of

households tend to spend greater amounts on their children’s education compared

to their counterparts such as Malays and extended types of family households.

These findings correspond to studies by Tilak (2002), Ebaidalla (2017), Donkoh

and Amikuzuno (2011), and Tansel (2002), among others.

This study is structured as follows. In section 2.2 an overview of household

education expenditures in Malaysia and gender gaps in student outcomes in

Malaysia is provided. Section 2.3 reviews selected literature on household education

expenditure. Section 2.4 describes the dataset including its limitation and summary

statistics. Section 2.5 outlines the empirical strategy. Section 2.6 discusses the

6Identification strategy for this approach is explained in Section 2.5.
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results and concluding remarks are presented in Section 2.7.

2.2 Background

2.2.1 Expenditure on education in Malaysia

Education in Malaysia at public schools is generally free, with six years of free

primary education, which is compulsory education level, and five years of free

secondary education. Nevertheless, there are other costs, which consist of contri-

bution fees according to the requirement of schools are payable such as activity

fees (e.g. co-curricular, seminar, sports day, and subjects week), membership

fees (e.g. the Parent-Teacher Association, cooperative, and monthly class fees),

learning materials fees (e.g. exercise books and textbooks), and out of school

tuition classes fees (“Ibu bapa mesti jelas”, 2007; “Ibu bapa masih perlu”, 2007;

“Usah berkira”, 2008).

At the pre-university level, only small fees are required, with some institutions

provide allowances and a level with free of charge, for example, the college

community, the Industrial Training Institute (ITI) at the certificate level, and the

Centre for Instructors and Advanced Skills Training (CIAST) at the certificate

level (StudyMalaysia.com, 2016). However, at the university level (i.e. higher

education), students are required to pay fees accordingly. For example, local

students who enrolled in public universities rather than private universities only

need to pay about 10% of the full fees (Yun, 2017).

8



Chapter 2. Gender Differences in Household Education Expenditure in Malaysia

2.2.2 Gender gaps in student enrolment in Malaysia

Sources: World Development Indicators and author’s calculation.

Notes: Gross enrolment ratio is the ratio of total enrolment, regardless of age, to the population of the age
group that officially corresponds to the level of education shown. No significant difference between boys and
girls enrolment in the primary education, thus omitted for brevity.

Figure 2.1: Percentage of student enrolment in Malaysia by education level

Figure 2.1 shows the evidence of gender differences in school enrolment in Malaysia.

It shows that there is some evidence of gender differences with female enrolment

exceeds male enrolment in both education levels over the years. For example, the

difference in tertiary education level, in general, have increased from 5 to 10%

over a decade before decrease significantly in recent years7.

7Othman (2014) reported that an introduction of the School-Based Assessment (SBA) (i.e. a student
assessment approach that requires teachers to evaluate by their own their students’ performance) and the
Higher Order Thinking Skills (HOTS) (i.e. a school reforms that need the teaching and learning process to be
conducted in high-level) were among the reasons for a sharp decrease in the number of student enrolment in
recent years.

9
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2.3 Selected literature in gender differences and determinants of

household education expenditure

Many studies find evidence of significant gender differences in the allocation

of household education expenditure. Studies in Cote d’Ivoire (Deaton, 1987),

Pakistan (Aslam and Kingdon, 2008), China (Song et al., 2006; Burgess and

Zhuang, 2000), Nepal (Khanal, 2018), and India (Azam and Kingdon, 2013; Saha,

2013; Kaul, 2018) show that households are more likely to spend money on males’

than females’ education. In contrast, studies in Malaysia by Kenayathulla (2016)

and in Thailand by Wongmonta and Glewwe (2017) found that females were

preferred to males in the distribution of the household educational spending. They

stated that these findings are due to culture changes, where it is becoming more

common for daughters who are working to support their elderly parents. Besides,

in Malaysia, an increase in females’ incentives in the workplace would encourage

households to allocate more funds for girls’ than boys’ education (Kenayathulla,

2016, 2013).

By considering households’ region, Kenayathulla (2016) found that Malaysian

households in urban areas in a developed region tend to allocate the education ex-

penditures on girls’ education compared to boys’ education at age 5-9. Households

in the urban areas (rural areas) in less developed regions prefer to allocate their

education expenses on boys’ (girls’) education in the 5-9 age ranges. Similarly,

in Thailand, Wongmonta and Glewwe (2017) show that households in the rural

areas favoured spending on females over males’ education, and vice versa in urban

areas, for children in the younger age group (6-11 years). These findings show that

the evidence of gender gaps in household education expenditure is inconsistent,

and further studies should provide an update and consider the topic extensively

as suggested by Aikman and Rao (2012) and Zimmermann (2012). They show

that evidence on discrimination in the allocation of education expenditure varies

depending on the statistical method, expenditure measure, or the direct (e.g.

10
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materials inputs in relation to children’s education) and indirect inputs (e.g.

economic, political, and social life) used in the estimation.

There are many studies showing that household education expenditure is positively

related to the household’s socioeconomic status, including parental education and

income (Donkoh and Amikuzuno, 2011; Ebaidalla, 2017; Qian and Smyth, 2011;

Tansel, 1997; Glewwe and Jacoby, 2004; Andreou, 2012; Sulaiman et al., 2012;

Vu, 2012; Kim and Lee, 2010). A large effect of the mother’s education over the

father’s education was found in rural China (Song et al., 2006; Brown, 2006),

Ghana (Sackey, 2007), Turkey (Tansel, 2002), and Malaysia (Lillard and Willis,

1994). Specifically, they mainly found that mothers tend to spend on daughters’

education, whereas fathers tend to spend on sons’ education. However, Tansel

(1997) shows that the effect of the father’s education was greater compared to the

mother’s education in Ghana and Cote d’Ivoire. Regarding household income,

unexpectedly, Acar et al. (2016) and Chi and Qian (2016) found that only the

middle- and low-income families in Turkey and China respectively were willing to

spend more money on their children’s education. Besides, Brown (2006) found

a significant positive effect of both the low and high-income families on their

children’s human capital development in China. Possibly, these findings have

endogeneity problems, as Donkoh and Amikuzuno (2011) have suggested; it is not

only current income, but wealth or home possessions such as number of books

and other home resources, which also may affect households’ preference to invest

in their children’s education.

Other than household socioeconomic background, households’ decisions to allocate

expenditure to their children’s education also may be affected by the number

of family members in the household. Increase in household size has negative

effects on children’s educational outcomes in the US (Cáceres-Delpiano, 2006),

in Ouagadougou (Lachaud et al., 2014), in Vietnam (Dang and Rogers, 2015),

in Cyprus (Andreou, 2012), and in Malaysia (Sudha, 1997; Pong, 1997). In

contrast, a recent study by Kenayathulla (2016) shows a significant and positive
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effect of household size on household education expenditure in Malaysia. Her

finding has two potential explanations: first, based on economies of scale, a large

household size may allow households to share household public goods (e.g. food

and clothing) while being able to spend more on education, and second, an increase

in the number of school-age children in a household might directly increase the

households’ total education spending.

To summarise, findings on the existence of gender differences and determinants of

household education expenditure differ across countries as well as regions. Thus,

this study will provide further evidence about gender differentials in the Malaysia

context. Unlike Kenayathulla’s (2016) and Sulaiman et al.’s (2017) studies, this

study considers the age based on school age groups on each education level and the

effects of other household factors including parental characteristics on household

education expenditure. The dataset and empirical strategy used to address these

questions are explained in the next sections.

2.4 Data

The Malaysian Household Expenditure Survey (HES) is a cross-sectional survey

dataset conducted by the Department of Statistics Malaysia. The survey was

first conducted in the year 1957/1958 and is carried out at five-year intervals.

The two-stage stratified random sampling design was used in the HES, which

covered all 13 states8 (including three federal territories) and urban and rural

strata in Malaysia9. The available HES 2014 dataset contains 14,838 randomly

selected households, which is 30% of the total sample of the HES dataset10. It

provides rich information about the background of both the head of household11

8See Figure A2.1 in Appendix A for Malaysia map.
9See Department of Statistics Malaysia, 2014, p. 176 for further details on the HES sampling design. The

rural areas are defined as the areas with a population of less than 10,000.
10The total sample in the HES dataset is 49,862 households (Department of Statistics Malaysia, 2014). But,

due to the confidential data factor, we were only provided with 30% of the sample.
11Head of household is defined as any members whether male or female who is considered as head of household

by other members and must be an income recipient and age 15 years and over (Department of Statistics Malaysia,
2014).
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and its other members12 such as age, marital status, ethnicity, education level, and

activity status (e.g. employed, unemployed, student, etc.) including the household

total income, total education expenditure, and other types of expenditure13. The

total household education expenditure consists of household expenditure on pre-

primary and primary education, secondary education, post-secondary education,

and tertiary education. In detail, the education expenditure items include the

household expenses on school fees (government or private), examination fees,

tuition fees, membership fees, and fees for higher institution learning (public,

private-local or private-overseas).

However, the dataset has some limitations: there is i) no information about

education expenditure on each child, it ii) does not distinguish between households

with zero education expenditure, if any, and households who refuse to answer the

education expenditure question, and iii) data on each child is recorded only once,

not over years, making it difficult for further research in examining the implication

of this study, for instance, on children’s return to schooling. Thus, to address

the first limitation, we use household-level data in the estimation and allocate

household expenditure on education equally across children in the different age

groups. However, we note that expenditure per student does increase with the

age of the child and create three samples by age group. A further explanation

for the age groups is discussed below. For the second limitation, the two-step

hurdle model and Heckman selection model approaches are employed, which will

be discussed in the next section.

12Wife or husband of the head of household, which we refer to as spouse; unmarried children of the head of
household; married children of the head of household; daughter or son-in-law; grandchildren; father or mother of
the head of household or spouse of the head of household; grandfather or grandmother of the head of household
or spouse of the head of household; siblings of the head of household or spouse of the head of household; other
relatives of the head of household or spouse of the head of household; maid; and non-related relatives of the
head of household or spouse of the head of household.

13Other types of expenditure included in the survey are: food and non-alcoholic beverages; alcoholic bever-
ages and tobacco; clothing and footwear; housing, water, electricity, gas and other fuels; furnishings, household
equipment and routine household maintenance; medical products, appliances and equipment; transport; com-
munication; recreation services and culture; restaurants and hotels; and miscellaneous goods and services.

13



Chapter 2. Gender Differences in Household Education Expenditure in Malaysia

Figure 2.2: Ratio male to female who have enrolled in school for the selected sample

We have restricted the sample to households that have at least a child or member14

between 5 and 23 years of age, which reduces the sample to 8,33215. The lower

limit of the sample (age 5) was chosen to represent the minimum age for children

who enter pre-primary education, while the upper bound (age 23) was chosen to

limit the extent to which children, in general, have finished the first-degree study

and will start to live independently. To check potential sample selection bias in

the selected age, Figure 2.2 shows the pattern of the ratio of studying males to

females by age. The figure illustrates that there are more boys than girls who

are studying in the primary and secondary education levels (7 to 17 years), while

there are more girls than boys who are studying in the higher education level (18

years and above). In comparison to Figure 2.1 of Section 2.2, we could say that

males are over-represented in the HES sample relative to the population.

14This study considered other members such as grandchildren, sibling of the head of household or spouse,
other related members, and non-related members that possibly received the household education expenditure.

15This study excludes sample of households with no children (29.73%), households with children less than 5
years old and/or more than 23 years old (about 20% each), households with unmarried head of households who
support his or her parents and/or siblings (12%), households with no family members (5%), and households
with more than one spouse (0.03%).
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Briefly, among potential reasons for the high enrolment of males at the primary

education level is that parents might regard their sons as future caregivers for the

family or those who will contribute to the family income. Thus, parents are more

likely to invest in the sons’ compared to daughters’ education. Another potential

explanation for a fewer number of girls enrolled in the primary education is related

to the parental choice to obtain an alternative education for their children such as

homeschooling for their daughters in particular. As of 2015, it was reported that

approximately 5,000 children were homeschooled in Malaysia (Thevadass, 2018).

Kim-Soon et al. (2015) show that social and school factors are among the reasons

for parents in Malaysia to favour homeschooling for their children. However, boys’

high interest to work rather than pursue higher education might be a potential

reason for them to leave school earlier than girls, as discussed by Jelas et al. (2014)

and Ismail (2015).

From the selected main sample, we then construct three separate samples of the

household which are households with at least a child or member in the following

age ranges: i) 5-12 years, ii) 13-17 years, and iii) 18-23 years, on the assumption

that households allocate a different amount of expenditure based on children’s

age level (see Deaton, 1997, p. 223). These samples are constructed based on the

school age level in the pre-primary and primary, secondary, and tertiary education

in Malaysia. However, to note that for each age sample the estimation includes a

variable to capture if the household has children in other age groups.
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Table 2.1: Summary statistics for the full sample by households whether or not report education expenditure
Monthly total household education Monthly total household education

expenditure (1=Observed) expenditure (0=Not observed)
Variables Mean Standard deviation Minimum Maximum Mean Standard deviation Minimum Maximum
School enrolment decision (1 =Yes) 0.992 0.088 0 1 0.847 0.360 0 1
Monthly total household education expenditure (MYR) 96.995 194.898 0 5427 0 0 0 0
Monthly total household expenditure (MYR) 3791.969 2618.052 521 40094 3272.785 2207.336 523 45586
Monthly gross household total income (MYR) 6197.162 5304.883 723 66680 5646.920 5057.199 529 84567
Parental characteristics
Father’s education (base: No formal)

Primary 0.082 0.274 0 1 0.126 0.332 0 1
Secondary 0.527 0.499 0 1 0.488 0.500 0 1
Tertiary 0.181 0.385 0 1 0.131 0.337 0 1

Mother’s education (base: No formal)
Primary 0.089 0.285 0 1 0.151 0.358 0 1
Secondary 0.576 0.494 0 1 0.520 0.500 0 1
Tertiary 0.161 0.367 0 1 0.107 0.309 0 1

Father’s age 42.857 7.367 25 65 44.118 8.541 24 67
Mother’s age 40.566 7.041 24 67 42.001 8.067 23 68
Father missing 0.199 0.399 0 1 0.228 0.420 0 1
Mother missing 0.153 0.360 0 1 0.182 0.386 0 1
Household characteristics
Types of family (base: Nuclear family)

Single-parent family 0.036 0.186 0 1 0.049 0.215 0 1
Extended family 0.275 0.447 0 1 0.292 0.455 0 1
Others 0.001 0.035 0 1 0.003 0.052 0 1

Female headed 0.088 0.283 0 1 0.104 0.305 0 1
Rural 0.318 0.466 0 1 0.355 0.479 0 1
West Malaysia 0.748 0.434 0 1 0.657 0.475 0 1
Ethnic Malays 0.756 0.429 0 1 0.754 0.431 0 1
Non-biological parents 0.141 0.348 0 1 0.163 0.369 0 1

Number of households 4378 3954
Notes: Total household education expenditure consists of household expenditure on pre-primary and primary education, secondary
education, post-secondary education, and tertiary education. Total household expenditure consists of expenditure on: education;
food and non-alcoholic beverages; alcoholic beverages and tobacco; clothing and footwear; housing, water, electricity, gas and other
fuels; furnishings, household equipment and routine household maintenance; medical products, appliances and equipment; transport;
communication; recreation services and culture; restaurants and hotels; and miscellaneous goods and services. The non-biological parents
refer to parents for households who have not fulfilled the parent-child age restrictions where the age difference between the household
head (and/or spouse) and oldest child of the household is in the range of 18-45 years, and the age difference between the household head
(and/or spouse) and youngest child of the household is in the range of 20-45 years (see Figures A2.2 and A2.3 in Appendix A for graphical
illustration of the restrictions). We suspect them to be those who have married early (e.g. at the age of less than 20 years), married late
(e.g. at the age of more than 45 years), married to an older or a younger woman, parents of the married child of the household with
children, or individuals with data entry errors. Rural areas are defined as the areas with a population of less than 10,000. MYR refers
to Malaysian currency, Malaysian Ringgit. This full sample refers to sample of households with school age children between 5 and 23 years.
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Table 2.1 reports summary statistics for the full sample for households who have

reported their education expenditure. We also show the summary statistics for

households who do not report their education expenditure for general information

purposes only. On average, households spend on education approximately 2.7%

of their total spending. The sample consists of approximately 10% households

with no child enrolled in school, and to note, half of the households with studying

child do not report their education expenses. Based on the sample of school age

group (see Table A2.1 in Appendix A), the share of education expenditure in the

households with 13-17 year-old children was slightly higher than the households

with children in other age groups (5-12 and 18-23 years).

Table 2.1 also reports the households’ socioeconomic characteristics. A majority of

the households (households with biological parents) have secondary education, are

categorised as nuclear types of family, lived in urban areas, and Malays ethnicity.

The sample also consists of 15% of households with non-biological parents. The

non-biological parents refer to parents for households who have not fulfilled the

parent-child age restrictions where the age difference between the household head

(and/or spouse) and oldest child of the household is in the range of 18-45 years,

and the age difference between the household head (and/or spouse) and youngest

child of the household is in the range of 20-45 years (see Figures A2.2 and A2.3 in

Appendix A for graphical illustration of the restrictions). We suspect them to be

those who have married early (e.g. at the age of less than 20 years), married late

(e.g. at the age of more than 45 years), married to an older or a younger woman (a

potential explanation for the households with parents aged 65 and above), parents

of the married child of the household with children (extended families including

grandparents, parents, and children), or individuals with data entry errors.
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2.5 Empirical strategy

This chapter considers two approaches to examine the evidence on, and the

determinants of, gender differences in household education expenditure: the hurdle

model and the Heckman selection model. The hurdle model estimates carefully the

household education expenditure model in two stages, decision to spend stage and

how much to spend stage, excluding the missing observations, while the Heckman

selection model estimates the household education expenditure model taking into

account the missing observations. In each model the Working-Leser expenditure

specification is employed.

Unlike many previous studies16, this study straightforwardly estimates the house-

hold education expenditure model using the two-step hurdle method as proposed

by Kingdon (2005). We do so to prevent potential bias estimates in the household

education expenditure model given that the HES dataset consists of a significant

number of households with missing education expenditure. However, we also

estimate the model using the standard Working-Leser model as a robustness check.

Kingdon (2005) has discussed that there are two possible channels through which

pro-male bias may occur in expenditure on any particular community. The first

channel is via zero purchases for daughters (nonenrolment for girls) and positive

purchases for sons. The second channel is via lower expenditure on daughters

than on sons, conditional on positive education expenditure for both daughters

and sons. Kingdon (2005) has raised a concern if gender bias operates mainly

through the first channel but that, conditional on enrolment, expenditure on girls

is similar or exceeds that on boys. “Averaging across the two mechanisms, there

may not be significant gender bias but, via the nonenrolment mechanism only,

there may be strong” (Kingdon, 2005, p. 410), as what happened in Subramanian

and Deaton’s (1991) study, among others.

16For example, Wongmonta and Glewwe (2017) use the Engle Curve Ordinary Least Squares and Tobit
approach, Saha (2013) uses the Oaxaca-Blinder decomposition approach, Qian and Smyth (2011) apply the
Tobit model, and Song et al. (2006) and Subramanian and Deaton (1991) use the conventional Engle Curve
OLS method.
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The hurdle model is a count model that permits the probability of zero (e.g.

nonenrolment of children) and positive data are constrained not to be identical

(Mullahy, 1986). The model was first suggested by Cragg (1971). Based on Cragg,

1971, p. 831, the hurdle model may apply on count data, where the response

variable is a nonnegative integer, with the following situations; a decision first

has to be made, for example, to consider a change or not, then a decision on the

amount of the change is taken. The first decision might be represented by the

probit model, and the second by a standard regression model. Hence, in this study,

the first step is to estimate whether households enrol their child into school or

not, and the second step is to estimate how much expenses are spent on children’s

education conditional on households with children enrolled in school only. In both

equations, we employ the standard Working-Leser Engle expenditure specification

that was introduced by Working (1943). The Engle expenditure specification is

chosen due to data limitation that requires the household-level data is employed

instead of child individual-level data in the estimation. Zimmermann (2012) has

shown that the approach will allow the use of household-level data to examine the

evidence of gender bias within households. The approach will consider the share

of particular goods of the household total expenditure rather than the actual

expenditure on the particular goods as the dependent variable of the model. It has

been widely used in literature on expenditure such as by Hoddinott and Haddad

(1995), Kenayathulla (2016), Acar et al. (2016), Song et al. (2006), Dai et al.

(2012), and Aslam and Kingdon (2008), and has the following general expression:

(piqi)h = fi(x, a, z, u) (2.1)

where piqi is expenditure on good h in household i, x is household total expenditure,

a is household demographic composition, z is other household characteristics, and

u is an error term. A few functional forms of the model have been discussed such

as in Leser (1963) and Holcomb et al. (1995), and this study follows the model
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proposed by Deaton (1987). Deaton’s (1987) model includes a vector of household

age-gender categories that will explain whether girls get less expenditure than

boys based on age group.

The hurdle model can be expressed as follows: equation (2.2) is the probit model,

with a dependent variable equivalent to one if households have children enrolled

in school and zero if households do not have children enrolled in school. Equation

(2.3) is the model of household education expenditure that shows how much

expenditure a household will allocate on their children’s education, given that the

household has at least one child who is enrolled in school.

Pr(Wi = 1|xi) = f(x′iβ) (2.2)

lnWi = α + δln(Yi / Ni) +
m∑
k=1

λk(Nk,i / Ni) + γDi + εi (2.3)

where Pr(Wi = 1|xi) is the probability that household i has decided to spend,

given x is a vector of explanatory variables, f is cumulative distribution function

of the standard normal distribution, and β are the parameters to be estimated

typically by maximum likelihood. Using the maximum likelihood estimator,

equation (2.2) will yield coefficients β which maximize the log-likelihood function

f(x′iβ)17. But for interpretation, we then compute the marginal effects of the

probit estimates that explain the change in Pr(Wi = 1) to a one-unit change

in variable of interest, holding other explanatory variables at their means. For

equation (2.3), the lnWi is the log share of education expenditure in household i

of the household total expenditure, Yi is the monthly household total expenditure,

Ni is the household size, Nk,i is the number of children or members18 in the

17L(x′iβ) =
∏n

k=1(f(x′iβ)yi [1− f(x′iβ)](1−yi)), where x′ denotes a 1 x K row vector of regressor values for
observation i, and β are a K x 1 column vector of regression coefficients.

18To note, this study considered other members who are enrolled in schools that may be non-biological
children to the household head. They may be the grandchildren, sibling of the head of household or spouse,
other related members, and non-related members that possibly receive the household education expenditure.
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kth age-gender group, Di is the vector of parental and household characteristics

such as parental education, parental age, types of family, household residential

region, and ethnic group. ε is an error term, and α, δ, λ, and γ are parameters to

be estimated. This study utilises the share of household education expenditure

in logarithmic form in order to express the change in the share relative to the

initial values. In addition, since different households may have different items of

education expenditure, logarithmic transformation would enable the estimated

results to be compared.

The λk is the coefficient of interest in this study that will explain the percentage

change of an addition of one child in the kth age-gender group on the household’s

share of education expenditure. The share of household education expenditure is

measured by the ratio of total household expenditure in education, which is the

sum of the household’s total expenditure on pre-primary and primary education,

secondary education, post-secondary education, and tertiary education, to the

total household expenditure. Three age groups are considered in this study that

correspond to the school age level in Malaysia. Specifically, each group takes

into account three measures. For instance, in the sample of households with at

least a child aged 5 to 12 years, the ratio of males aged 5-12, ratio of females

aged 5-12, and others, which refers to children in ages other than 5-12 years old

are considered. To examine whether there are gender differences in household

education expenditure in each age group, for example, whether children aged 5-12

are treated differently by gender, we refer to an F-test for equality of coefficients of

the 5-12 age group by gender in addition to the direct interpretation of respective

coefficients. Snedecor and Cochran (1989) claim that the F-test is a standard

method to examine whether the variance of two sample means is different or not.

Next, this study estimates the household education expenditure model including

those households that have decided to enrol a child in school but not provide

information on education expenditure. This measure is taken mainly to prevent

possible loss of data in the estimation given that half of the households in the
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sample do not report their education expenditure19 (Rubin, 1976; Enders, 2010).

Furthermore, addressing the missing observations problem may check potential

bias estimates in the hurdle model. Conceptually, we regard them as non-missing

because as mentioned in Section 2.2, even though education in Malaysia is free

at the public primary and secondary education, there must be some expenses

on schooling incurred by the families. The households may refuse to answer the

education expenditure question due to several reasons such as the households only

spend a small amount of money on education because they are categorised as

low-income families, or the head of household is not a permanent income recipient.

We employ the Heckman selection model (Heckman, 1976, 1979) after examining

that the missing observations could be classified as missing at non-random (see

Figures A2.4 and A2.5 in Appendix A for evidence). The missing at non-random

status may arise when the missing values on a variable are related to the values

of the variable itself, even after controlling for other variables. None of the figures

show persistency that the probability of missing data on education expenditure is

related to household socioeconomic backgrounds. Thus, we expect that variables

of whether the household receives a low or high amount of school financial aid,

and whether or not a household is headed by a self-employed individual would

become selected variables to correct the missing observations. This study utilises

the households who are not in below 40% (B40) income group status20 to represent

those low school aid recipient households. They are expected to be those who are

less likely to receive school financial aid due to a few education endowments such

as the Tuition Aid Scheme, the Poor Student’s Trust Fund, the Supplementary

Food Scheme, and the National Higher Education Fund Corporation (PTPTN)

that are mainly provided for students that come from the B40 income group status

homes (Ministry of Education Malaysia, 2019). However, excellent students that

19See Table 2.1 of Section 2.4.
20Households in Malaysia are categorised into three main group of income: the top 20% (T20) that refers to

households with monthly income of MYR8,319 and above, the middle 40% (M40) that refers to households with
monthly income of between MYR3,860 and MYR8,319, and the bottom 40% (B40) that refers to households
with monthly income of below MYR3,860. The cut-off of the income group is based on the Report on Household
Income and Basic Amenities 2014 by the Department of Statistics Malaysia.
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come from the middle- and top-income status home also have chances to receive

some of this aid. Next, households may not report their education expenses due

to a financial instability problem. Households with self-employed household heads

are those that we expect tend to encounter this situation due to unstable earnings

that they have which might depend on weather, customer behaviour, and so on.

The Heckman selection model can be derived as follows. Consider the following

general selection rule:

zi = µki + ui (2.4)

where zi is the dependent variable of whether household i has reported education

expenditure or not, ki is the vector of the selected variables, and ui is the error

term.

Let the population function for equation (2.3) be written as follows:

E(Wi|Xi) = XiΘ (2.5)

where Xi is the vector of the explanatory variables. In the assumption that the

conditional expectation of ε of equation (2.3) is nonzero, then the selected sample

regression function21 can be written as follows:

E(Wi|Xi, zi > 0) = XiΘ + E(εi|ui > −µki) (2.6)

where the regression function depends on Xi and ki.

Lastly, for further analysis, the household education expenditure model by house-

holds’ region and interaction terms between the explanatory variables are estimated

to identify the determinants of the household education expenditure comprehen-

21See Heckman (1979) for further details.
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sively. Our intuition to estimate the household education expenditure by region

is to examine to what extent the government incentives22 may help to reduce

households’ burden in education spending, in general, and to reduce inequity in

the allocation of households’ education expenditure by gender within the region,

if any.

2.6 Empirical results

This section first presents the evidence of gender differences in education expen-

diture within the three school-age groups using the Malaysia sample as a whole.

Then it shows the estimated results of the education expenditure by region and

other determinants of household education expenditure. Findings of the robustness

checks for the baseline models are presented at the end of this section.

22For example, the Tuition Aid Scheme, the Poor Students’ Trust Fund, the Supplementary Food Programme
and the Early Education Scholarship, which implemented under the Ministry of Education Malaysia, and the
Tuisyen Rakyat@KKLW programme, which conducted by the Ministry of Rural and Regional Development
Malaysia.
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Table 2.2: Estimates of household education expenditure using the hurdle method
Dependent variables: 5-12 years 13-17 years 18-23 years

Education expenditure Probit OLS Probit OLS Probit OLS
(1 = Observed); Education model model model model model model
expenditure (log) (1) (2) (3) (4) (5) (6)
Ratio of males aged 5-12 0.033∗∗∗ 0.589∗∗

(0.010) (0.263)
Ratio of females aged 5-12 0.048∗∗∗ 0.214

(0.012) (0.259)
Ratio of males aged 13-17 0.007 0.904∗∗∗

(0.006) (0.332)
Ratio of females aged 13-17 0.014∗∗ 1.151∗∗∗

(0.007) (0.328)
Ratio of males aged 18-23 −0.356∗∗∗ −0.270

(0.043) (0.456)
Ratio of females aged 18-23 −0.348∗∗∗ 0.404

(0.045) (0.441)
F-test for equality by gender
5–12 3.07∗∗ 2.72∗
13–17 1.48 0.91
18–23 0.06 3.28∗
Number of households 5340 3133 3727 2598 3647 1609
Adjusted R-squared 0.13 0.15 0.13
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗

Significant at the 1% level. Education expenditure refers to the total household education expenditure.

The ratio of males (females) is defined as the relative number of males (females) in each age group

to the total members in the household. Omitted variable in each age group is others, which refer to

children in other ages.

Table 2.2 shows the estimated results of the coefficient of interest of this study,

ratio of age-gender categories, on the household education expenditure using

the hurdle method23. The coefficient differences test, an F-test that indicates

differences between boys and girls if any, is provided at the second bottom section

of the table. Overall, we found a low or not significant difference between males’

and females’ education expenditure. Only in the younger age range, 5-12 years,

is the presence of boys is slightly associated with a less household educational

spending compared to the presence of girls. In general, this weak effect might be

related to the male or female ratios in a household. If households have a very low

ratio of female at the primary age group, they probably have less expenditure on

education. However, we also expect that significant missing observations in the

full sample contribute to this weak result and lead us to employ the Heckman

selection approach in addressing the problem.
23To note, this study also estimates the household education expenditure model using the standard Engle-

Curve method but found no significant results (see Table A2.3 in Appendix A).
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Table 2.3: Estimates of household education expenditure using the Heckman selection method
Dependent variable: 5-12 years 13-17 years 18-23 years

Share of education (1) (2) (3)
expenditure (log)
Ratio of males aged 5-12 0.793∗∗∗ (0.151)
Ratio of females aged 5-12 0.391∗∗∗ (0.138)
Ratio of males aged 13-17 0.865∗∗∗ (0.161)
Ratio of females aged 13-17 1.217∗∗∗ (0.167)
Ratio of males aged 18-23 −0.200 (0.379)
Ratio of females aged 18-23 0.399 (0.271)
Father’s education
(base: No formal)
Primary 0.576∗∗∗ (0.149) 0.246∗ (0.147) 0.389∗∗∗ (0.137)
Secondary 0.497∗∗∗ (0.156) 0.143 (0.147) 0.159 (0.138)
Tertiary 0.527∗∗∗ (0.155) 0.294∗ (0.166) 0.216 (0.153)

Mother’s education
(base: No formal)
Primary 0.476∗∗∗ (0.096) 0.158 (0.122) 0.258∗∗ (0.123)
Secondary 0.562∗∗∗ (0.104) 0.580∗∗∗ (0.141) 0.330∗∗ (0.134)
Tertiary 1.027∗∗∗ (0.123) 1.094∗∗∗ (0.163) 0.821∗∗∗ (0.157)

Father’s age −0.026 (0.029) 0.205∗∗∗ (0.046) 0.058 (0.050)
Mother’s age 0.049∗ (0.026) −0.070∗ (0.041) −0.108∗∗ (0.049)
Father’s age squared 0.001 (0.000) −0.002∗∗∗ (0.000) −0.001 (0.001)
Mother’s age squared −0.001∗∗ (0.000) 0.001 (0.000) 0.001∗∗ (0.001)
Father missing 0.515∗∗∗ (0.179) 0.260 (0.192) 0.298 (0.200)
Mother missing 0.083 (0.152) 0.123 (0.197) −0.016 (0.228)
Types of family
(base: Nuclear family)
Single-parent family −0.157∗ (0.091) −0.142 (0.122) 0.109 (0.129)
Extended family −0.199∗∗∗ (0.032) −0.095∗∗ (0.039) −0.173∗∗∗ (0.039)
Others −2.304∗∗∗ (0.374) −1.613∗∗∗ (0.470) −1.183∗∗∗ (0.329)

Female headed 0.418∗∗∗ (0.078) 0.114 (0.085) 0.024 (0.106)
Rural −0.303∗∗∗ (0.027) −0.253∗∗∗ (0.035) −0.227∗∗∗ (0.036)
West Malaysia 0.770∗∗∗ (0.068) 0.979∗∗∗ (0.068) 0.649∗∗∗ (0.060)
Ethnic Malays −0.620∗∗∗ (0.031) −0.865∗∗∗ (0.045) −0.684∗∗∗ (0.046)
Non-biological parents 0.390∗∗ (0.167) 0.156 (0.204) 0.031 (0.235)
Constant −7.290∗∗∗ (0.679) −9.843∗∗∗ (1.058) −4.147∗∗∗ (1.145)
F-test for equality by gender
5–12 15.22∗∗∗

13–17 6.51∗∗∗

18–23 8.85∗∗∗

Number of observations 5191 4477 3054
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗

Significant at the 1% level. Share of education expenditure is the ratio of total household education

expenditure to the total household expenditure. The ratio of males (females) is defined as the relative number

of males (females) in each age group to the total members in the household. Omitted variable in each

age group is others, which refer to children in other ages. The non-biological parents refer to parents for

households who have not fulfilled the parent-child age restrictions (see Figures A2.2 and A2.3 in Appendix

A for graphical illustration of the restrictions). See the Data Section of this study for more details of the variables.
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The estimated results of the household education expenditure using the Heckman

selection method is shown in Table 2.3. The first stage estimates of the method are

presented in Table 2.4, which employs two selected variables, dummies of school

aid recipient household and self-employed head of household, as instruments to

address missing observations in the main sample. Table 2.4 shows some evidence

that selection bias exists since the coefficient of the inverse Mills ratios (lambda)

is statistically significant, and the rho, which is the correlation between errors

in the selection and the outcome equation, is non-zero. Thus, we can state that

the estimated results in Table 2.2 yields biased estimates. All coefficients of the

selected variables also show statistically significant effects and indicate that the

expectations of this study are supported24.

Table 2.4: First-stage of the Heckman selection method
Dependent variable: Education 5-12 years 13-17 years 18-23 years

expenditure (1 = Observed) (1) (2) (3)
School-aid recipient (1 = Low) 0.047∗∗∗ (0.017) 0.076∗∗∗ (0.018) 0.013 (0.022)
Self-employed head of household −0.108∗∗∗ (0.018) −0.079∗∗∗ (0.019) −0.127∗∗∗ (0.022)
Lambda 0.81∗ (0.41) 1.83∗∗∗ (0.51) -0.28 (0.45)
Censored observations 2058 1879 1445
Rho 0.50 0.89 -0.19
Chi-squared 1301.10∗∗∗ 1052.00∗∗∗ 1111.11∗∗∗
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗

Significant at the 1% level. Education expenditure refers to the total household education expenditure.

Other explanatory variables are omitted for brevity.

The evidence of gender differentials in household education expenditure is shown by

the significance value of the F-test for equality by gender in each column of Table

2.3. Overall, it shows that there are significant differences in educational spending

between boys and girls in the primary and secondary age groups. Specifically,

households preferred to spend money on boys’ education about double of the

girls’ education expenditure at the 5-12 years group. However, households tend

to spend 10% points less on boys’ education aged 13-17 as opposed on their

girl counterparts if their ratio increased by 0.1 unit. The explanation for other

explanatory variables in Table 2.3 is provided in the next subsection.
24As discussed in the empirical strategy’s section, this study expects that the probability of a household to

report education expenditure is high if the household is less likely to receive school aids and not headed by a
self-employed individual.
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Table 2.5: Estimates of household education expenditure in rural areas
Dependent variable: 5-12 years 13-17 years 18-23 years

Share of education OLS Heckman OLS Heckman OLS Heckman
expenditure (log) model model model model model model

(1) (2) (3) (4) (5) (6)
Ratio of males aged 5-12 0.477 0.499∗∗∗

(0.466) (0.187)
Ratio of females aged 5-12 −0.266 −0.262

(0.485) (0.202)
Ratio of males aged 13-17 0.878 2.731∗∗∗

(0.557) (1.049)
Ratio of females aged 13-17 1.653∗∗∗ 3.637∗∗∗

(0.550) (1.089)
Ratio of males aged 18-23 −0.752 −1.564∗∗

(0.852) (0.660)
Ratio of females aged 18-23 0.727 0.255

(0.803) (0.465)
F-test for equality by gender
5–12 3.50∗ 20.53∗∗∗
13–17 3.23∗ 2.60∗
18–23 4.55∗∗ 21.27∗∗∗
Lambda -0.03 5.02∗∗ 1.27

(0.69) (2.02) (1.05)
Number of observations 985 1684 867 1546 521 1031
Adjusted R-squared 0.16 0.19 0.12
Censored observations 699 679 510
Rho -0.02 1.00 0.73
Chi-squared 922.93∗∗∗ 114.27∗∗∗ 354.53∗∗∗
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗

Significant at the 1% level. Share of education expenditure is the ratio of total household education

expenditure to the total household expenditure. The ratio of males (females) is defined as the relative

number of males (females) in each age group to the total members in the household. Omitted variable

in each age group is others, which refer to children in other ages. See Table A2.4 in Appendix A for full

results.

Regarding household region (Table 2.5), we only find significant gender differentials

in the allocation of educational spending, with high spending on the girls compared

to the boys’ education (about double) for those aged 13-17 in the rural areas

(see first the F-test and Lambda results in Table 2.5). There are no significant

results of gender differences in education expenditure found in the urban areas,

as presented in Table A2.5 in Appendix A. The significant effect on the share of

household education expenditure in the presence of girls than boys aged 13-17

years in the rural areas is supported by Jelas et al. (2014), Jelas and Dahan (2010),

and Patel (2014). They show that boys in the secondary age group are more likely

to drop out of school than girls due to financial constraints, among other reasons.

These findings suggest for parents and schools to take further interventions to

engage the disadvantaged boys in school in particular.
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Figure 2.3: Share of education expenditure by ratio of age-gender and household expenditure on
insurance

There is a number of potential reasons for higher educational spending on girls’

than boys’ education in Malaysia. First, it may be due to stakes and cultural

influence in the household. Parents may be willing to spend more on daughters’

educational resources than sons as a future economic incentive for the parents

(Kenayathulla, 2016), as well as for the daughters. Additionally, the filial piety

culture, especially among the Chinese Malaysian population, might encourage

children to provide better resources for their elderly parents. Hence, this study

expects that parents favour daughters’ education in aspiration for better future

resources. This expectation is based on findings by Ismail (2015) and Jelas et al.

(2014), which show that females tend to achieve better outcomes as they have

shown great attitudes, aspirations, and hard work regarding education. Figure 2.3

shows the evidence of differences (contrasts) in marginal effects between households

with high expenditure on insurance and low expenditure on insurance on the

household share on education expenditure as the ratio of children aged 13-17 years

increases. As expected, as parents expect better returns on education from their
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daughters, they have spent less on insurance expenses25 and possibly prefer to

spend more on their daughters’ education. Next, better education for females will

provide better socioeconomic security for themselves, as suggested by Alderman

and King (1998). For example, regarding the culture of the allocation of the share

of inheritance in the Muslim households, typically where the household has both

male and female children, a daughter’s share is equal to one-half of a son’s share

(Muslim Women’s League, 1995). This culture may force parents to concentrate

their investment in females compared to males’ education in order to maintain

the social and economic future of their daughters.

Second, an increase in women’s facilities and welfare in the workplace potentially

encourages households to spend more on females’ than males’ higher education in

aspiration to have better returns on education26, given that females show great

performance in schooling (Ismail, 2015; Jelas et al., 2014). Alderman and King

(1998) show that children’s broad market opportunities may increase parents’

willingness to spend on the benefited children’s education. Kenayathulla (2016)

has pointed out a few incentives introduced by the government for women in the

workforce, for example, the child-care centres, paid maternity leave, and flexible

working hours. These incentives may be stimulator for why households are willing

to spend more on girls’ than boys’ education.

25The expenditure on insurance refers to expenditure on life insurance, insurance connected with the dwelling,
and insurance connected with accident and health.

26The returns on education might refer to the earnings of a person after she or he has finished investing in
human capital (Becker and Chiswick, 1996).
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Figure 2.4: Share of education expenditure by ratio of age-gender and household expenditure on
transportation by road

Lastly, higher education spending on girls than on boys may be caused by the

indirect costs for girls such as in terms of modesty and safety (Herz and Sperling,

2004; Kenayathulla, 2016). Parents may be spending more on girls’ modesty aspect

such as when they begin wearing headscarves between 9 to 16 years, which is

also a cultural and religious belief for Muslim households. In addition, additional

cost in transportation to school such as school bus fees may be applied for girls

rather than boys. Specifically, the extra cost applies to those girls who lived far

from school and their parents are unable to accompany them to school. Figure

2.4 shows the effect of household expenditure on transportation by road, which

may consist of school bus fare, on the share of household education expenditure

as the ratio of children aged 13-17 years increases. As expected, the figure shows

that increases in the ratio of females aged 13-17 will increase household spending

on transportation by road. This finding is corresponding to Nasrudin and Nor’s

(2013) study which shows that due to safety, the number of girls who walk to

school was lower than boys in one of the large districts in Malaysia. Thus, in
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order to reduce households’ expenses on their children’s transportation in general,

this study suggests for the government to provide subsidies for transportation to

students who do not live close to the school in particular and implement safety

programs such as Safe Routes to School27, as discussed by McDonald and Aalborg

(2009).

Regarding the pro-male gap in education expenditure in the primary school age

group (5-12), it suggests that parents may be more likely to send their sons to

tuition classes in order to boost their sons’ interest in schooling, in assumption

that there are more challenges in the early childhood education for boys compared

to girls. These challenges may include the boys’ lack of interest in attending

school and their having disciplinary problems. This explanation is in line with

Björklund and Salvanes (2011) and Heckman and Mosso’s (2014) suggestions

concerning the importance of children’s development of educational investment in

the early years. On the other hand, these days, parents might be interested in

providing homeschooling for their daughters. Kim-Soon et al. (2015) have shown

that an inefficient school system, social issues among students, and an adverse

school environment in some Malaysian schools are among potential reasons why

parents chose the alternative channel of education for their daughters.

However, for sons’ higher education, due to family socioeconomic constraints,

households, especially in the rural areas, may prefer to enrol their sons into

non-formal education beyond secondary school. For example, parents may be

interested in sending their sons to skill-based training institutions28 that required

a low fee or were free of charge and the students potentially have a high demand

upon graduation (The World Bank, 2015; Sani, 2018; Vu et al., 2012). In addition,

the government incentives to transform the Technical and Vocational Education

27This is a program that encourages children to walk and bicycle by making the modes of transportation
safe and appealing.

28For example, the community college, the Skills Training Institute of Youth and Sports (Institut Latihan
Kemahiran Belia dan Sukan (ILKBS)), certificate level in the Industrial Training Institute (ITI), and the Centre
for Instructors and Advanced Skills Training (CIAST).
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and Training (TVET) programs29 also may boost households’ preference to send

their sons to the skills institutions. These explanations correspond to Wan’s

(2018) findings. He shows that approximately 65% of the student population

in community colleges, which is one of the main skills institutions in Malaysia,

are males. It is also closely linked with the statistical discrimination theory30,

where in this study, the sons’ role or ability to be more likely to get a job in

the informal sector31 or the skilled-based industry had urged the risk-averse

families to send their sons to vocational or skill institutions. Lastly, a potential

explanation for the low education expenses for boys is due to the opportunity

cost (Psacharopoulos and Woodhall, 1985). For instance, males may choose to

work such as continuing the family business or working in the informal sector

instead of enrol in higher institutions, given a high rate of unemployment among

the graduates in Malaysia32 (Hanapi and Nordin, 2014; Omar and Rajoo, 2016;

Dass, 2018). In addition, generally their opportunity to participate in the informal

sectors is higher compared to females.

29A program (i.e. available from the upper secondary education level) that aims to equip students with
skills before they participate in the labour market even they do not perform well in the Malaysian Certificate of
Education examination, which equivalent to the O-level examination, at Form 5 or Grade 10. A total of RM4.9
billion has been allocated to implement the TVET plans in 2018, and the budget increased by more than twice
from 2.1 billion in 2014 (StudyMalaysia, 2016; NST Team, 2017).

30According to Fang and Moro (2011), “statistical discrimination generally refers to the phenomenon of a
decision-maker using observable characteristics of individuals as a proxy for unobservable, but outcome-relevant
characteristics. The observable characteristics are easily recognizable physical traits which are used in society to
broadly categorize demographic groups by race, ethnicity, or gender. But, sometimes the group characteristics
can also be endogenously chosen, such as club membership or language.” (p. 134).

31In Malaysia, in 2017, 61.5% workers in the informal sector were males (Department of Statistic Malaysia,
2018). The informal sector refers to three industries which are: i) manufacturing, ii) construction, and iii)
services (e.g. wholesale and retail trade).

32For example, in 2015, the youth graduate unemployment rate in Malaysia was approximately 15.3%, while
the unemployment rate of youth without tertiary education was 9.8% (Ibrahim and Mahyuddin, 2016). In this
sentence, youth refers to the population, labour force, and employed and unemployed workers between the ages
of 15 to 24. Additionally, it was reported that there is a substantial increase in the female compared to male
labour force participation rate in 2016 by 7.5% from 46.8% in 2010 (Department of Statistics Malaysia, 2017a).
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2.6.1 The determinants of household education expenditure

Table 2.3 reports a few noteworthy findings of the other explanatory variables33.

As expected, this study found that high socioeconomic status households tend

to allocate more educational resources for their children compared to the low

socioeconomic families. For instance, this study found that households with

highly educated mothers tend to have a high amount of education expenditure

compared to households with low-educated mothers. This study also found that,

in general, highly educated mothers tend to allocate a high education spending

for the children compared to highly educated fathers. This finding is consistent

with a study by Lillard and Willis (1994) in Malaysia that shows a positive and

significant impact of highly educated mothers on household education expenditure.

Regarding another household socioeconomic measure that is household residential

location, we found that households who lived in the less developed regions that are

the rural and East Malaysia areas (compared with West Malaysia34) preferred to

spend less on their children’s education expenses. This finding appears to reflect

the need of the continuation of the government’s education provisions such as on

the Tuition Aid Scheme program that provides free tuition classes on students in

the areas. However, further investigation regarding the impact of both regions by

children gender and age group are suggested to provide more appropriate policy

responses for the education provisions.

33The findings are unchanged after the household education function is estimated by region. See Table A2.4
in Appendix A.

34Naidu (2008) shows that the west coast of Peninsular Malaysia remains much more developed than the
east of Malaysia. This disparity can be explained clearly through the infrastructure development in that region.
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Figure 2.5: Relationship between household heads’ educational attainment and ratios of
children aged 13-17

To the best of my knowledge, no study in Malaysia examines whether the existence

of gender differences in household education expenditure varies by household

socioeconomic background. Song et al. (2006) suggest that the interactions

between parental education and gender difference measures can explain sex-specific

intergenerational effects. Figure 2.5 shows the interaction term effects between

household heads’ educational attainment and the ratio of children aged 13-17

by gender35. The figure seems to indicate that there is a weak intergenerational

socioeconomic status effect of the head of households’ educational attainment

on their members’ educational attainment. Specifically, it shows that there is a

positive effect of highly educated male heads of household as the ratio of males

aged 13-17 increases. On the other hand, unexpectedly, the positive effect of the

highly educated female heads of household decreases as the ratio of females aged

13-17 in the households increases. A potential explanation for these findings is

35This study found a less significant effect of the interaction between parental education level and the gender
discriminations. Thus, it employs the heads’ education level, which applied to all type of household, as a proxy
for the household socioeconomic status.
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due to economies of scale. As the number of secondary-educated females in the

households increases, households’ willingness to invest in their children’s secondary

education resources decreases. Probably, the daughters can share similar resources

such as reading materials as they have been sent to the same school. In addition,

sibling gender composition and sibship density in the households also might affect

girls’ education resources, as discussed by Powell et al. (1995), Lee (2009), and

Hauser and Kuo (1998) among others. Lee (2009) shows that Japanese girls

with college-educated brothers have higher education resources than their peers

without brothers. Thus, it is suggested for further study to examine whether

sibship gender composition or density (e.g. the number of siblings closely spaced)

does affect parents’ decisions to invest in their children education.

Another noteworthy finding from Table 2.3 is that the majority of ethnic households

in Malaysia, which are Malays, were found to spend at least 60% points less on

education expenditure compared to their non-Malay counterparts (i.e. Chinese

and Indian). The finding is supported by Pong (1993) and Agadjanian and

Liew (2005) that shows a potential reason for less educational expenses from

Malays than non-Malay households are due to Malaysian education preferential

policies. An example is regarding sponsorship and quotas in higher institutions,

which are commonly in favour of the majority ethnicity. This finding implies

that a high expenditure on education by the ethnic minority may be why Malay

students still lag behind non-Malay students in education attainment. To propose

more appropriate responses on the preferential policy, we examine whether there

is evidence of gender gaps in household education expenditure within the two

ethnicities.
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Table 2.6: Estimates of household education expenditure in Malay ethnicity
Dependent variable: 5-12 years 13-17 years 18-23 years

Share of education OLS Heckman OLS Heckman OLS Heckman
expenditure (log) model model model model model model

(1) (2) (3) (4) (5) (6)
Ratio of males aged 5-12 0.651∗∗ 1.228∗∗∗

(0.297) (0.201)
Ratio of females aged 5-12 0.214 0.819∗∗∗

(0.292) (0.201)
Ratio of males aged 13-17 0.611 0.964∗∗

(0.386) (0.395)
Ratio of females aged 13-17 0.783∗∗ 1.484∗∗∗

(0.374) (0.436)
Ratio of males aged 18-23 −0.238 0.082

(0.529) (0.452)
Ratio of females aged 18-23 0.536 0.703∗∗

(0.509) (0.335)
F-test for equality by gender
5–12 2.93∗ 9.19∗∗∗
13–17 0.34 2.45
18–23 3.21∗ 7.46∗∗∗
Lambda 1.94∗∗∗ 4.30∗∗∗ -0.63

(0.52) (1.28) (0.58)
Number of observations 2413 4025 1948 3408 1212 2319
Adjusted R-squared 0.11 0.12 0.11
Censored observations 1612 1460 1107
Rho 0.93 1.00 -0.40
Chi-squared 447.13∗∗∗ 141.91∗∗∗ 684.19∗∗∗
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗

Significant at the 1% level. Share of education expenditure is the ratio of total household education

expenditure to the total household expenditure. The ratio of males (females) is defined as the relative

number of males (females) in each age group to the total members in the household. Omitted variable

in each age group is others, which refer to children in other ages.

Table 2.6 shows the evidence of gender gaps in household education expenditure

within the Malay households with a statistically significant F-test for the sample

of households with children aged 5-12 years (column 2) in particular. This study

found no significant evidence in the non-Malay households, and thus the results are

presented in Appendix A, Table A2.6. Specifically, Table 2.6 shows that there are

significant gender differentials in the allocation of education expenditure between

girls and boys at the primary school age group (5-12 years), whereas no evidence

of gender gaps in education expenditure is found in the other age groups. These

findings suggest that no preferential policies by gender, which mainly applied

to higher education students, happens among the Malay households. Besides, it

shows that a pro-male gap in education expenditure for the primary school age

children (5-12 years), as reported in Tables 2.3 and 2.5, is associated with Malays
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households.

Lastly, both parents’ age and family types show some significant impact on

household education expenditure (Table 2.3). Specifically, we found tentative

evidence that as the age of father and mother increases, the share of household

education expenditure will significantly increase in the households with younger

age groups (5-12 and 13-17 years). Nevertheless, the younger and older parents

show a low investment in education, and these findings are consistent with Tansel

and Bircan’s (2006) study which shows that the age of the household head increases

at a decreasing rate. Possibly, parents at a younger age have financial constraints

as they have just entered the labour market and are thus restricted from spending

more on their children’s early education. However, for some parents who are older

and economically inactive, potentially their children can seek financial assistance

to finance their education fees.
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Notes: Base group is other types of families. Contrasts in the y-axis denote differences in marginal effects between interest
interaction terms variable and interaction terms including the base variable. The ratio of males (females) is defined as the
relative number of males (females) in each age group to the total members in the household.

Figure 2.6: Relationship between types of family and ratios of children aged 5-12

38



Chapter 2. Gender Differences in Household Education Expenditure in Malaysia

For the family types, it is found that the nuclear families relative to other types

of families tend to allocate high education expenditure on daughters as opposed

to sons’ education. Figure 2.6 shows evidence that the effect of the types of

families (nuclear versus others) diminishes, which is closer to zero, and becomes

insignificant as the ratio of males aged 5-12 years increases. To note, here we

report the contrasts or differences in marginal effects between interest interaction

terms variable, the nuclear types of family and the ratio of males (or females)

aged 5-12 years, and interaction terms effect including the base variable. These

findings correspond to Kazianga and Wahhaj’s (2017) findings which show that

nuclear family households (i.e. have strong familial ties) are more likely to achieve

Pareto efficient36 allocation of productive resources and consumption than other

types of families (e.g. the extended family households).

2.6.2 Robustness tests

In this subsection, the estimated results of the household education expenditure

function include two specifications: i) another household composition measure

that is the female ratio in general and ii) the sample of households with one child

only, given that this study does not have information on education expenditure

for each child, are first presented. It then presents further findings of the gender

differences in household education expenditure in two main regions in Malaysia,

East and West Malaysia. We are interested in providing further evidence of

gender differences in both regions by areas (urban-rural) since they have prevalent

differences in economic development such as regarding infrastructures facilities

(see studies by Naidu (2008), Yusof and Bhattasali (2008), and Lim (1986) among

others), school aids (Ministry of Education Malaysia, 2019), and so on.

36Pareto efficiency is a state where one individual is better off without making someone worse off (Barr,
2012).
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Table 2.7: Estimated results of Heckman selection model including a few specifications
Dependent variable: Share of 5-12 years 13-17 years 18-23 years

education expenditure (log) (1) (2) (3)
a)
Ratio of female to total members
of household 0.118 (0.073) 0.233∗∗ (0.096) 0.284∗∗ (0.121)

b) Estimates for households with
one child only
Ratio of males aged 5-12 −3.835∗∗∗ (1.405)
Ratio of females aged 5-12 −4.198∗∗∗ (1.407)
Ratio of males aged 13-17 −1.750∗∗∗ (0.474)
Ratio of females aged 13-17 −1.324∗∗∗ (0.452)
Ratio of males aged 18-23 −5.083∗∗ (2.466)
Ratio of females aged 18-23 −4.536∗ (2.322)

F-test for equality by gender
5–12 1.00
13–17 4.23∗∗

18–23 1.62
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗

Significant at the 1% level. Share of education expenditure is the ratio of total household education

expenditure to the total household expenditure. Other variables are omitted for brevity. The ratio of

males (females) is defined as the relative number of males (females) in each age group to the total mem-

bers in the household. Omitted variable in each age group is others, which refer to children in other ages.

Overall, the estimated results in Table 2.7 support the baseline results of this

study. For instance, Table 2.7 a) shows that the share of education expenditure

increases as the ratio of females to household size increases specifically in the

sample of households with children aged 13-17 and 18-23 years. This study also

found similar evidence of gender gaps in the education expenditure for children

aged 13-17 when the sample of households with one child only are considered.
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Table 2.8: Estimates of household education expenditure for households in rural areas of West and East Malaysia
Dependent variables: 5-12 years 13-17 years 18-23 years

Share of education Rural West Rural East Rural West Rural East Rural West Rural East

expenditure (log); OLS Heckman OLS Heckman OLS Heckman OLS Heckman OLS Heckman OLS Heckman
Education expenditure model model model model model model model model model model model model
(1 = Observed) (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Ratio of males aged 0.799 −0.551 −0.685 −0.560
5-12 (0.557) (1.263) (0.799) (0.353)
Ratio of females aged −0.295 −0.806 −0.746 −0.575∗.
5-12 (0.614) (0.739) (0.785) (0.329)
Ratio of males aged 1.011 2.439∗ 0.631 2.664∗∗
13-17 (0.720) (1.358) (0.856) (1.044)
Ratio of females aged 1.665∗∗ 2.533∗∗ 1.677∗ 4.624∗∗∗
13-17 (0.684) (1.117) (0.918) (1.346)
Ratio of males aged −0.712 −0.501 −0.377 −3.230∗∗
18-23 (1.046) (0.544) (1.501) (1.590)
Ratio of females aged 1.046 1.089∗∗ −0.282 −2.335
18-23 (0.939) (0.420) (1.557) (1.464)
Ethnic Malays −0.760∗∗∗ −0.588∗∗ −0.891∗∗ −0.799∗∗∗ −0.938∗∗∗ −0.839∗∗∗ −1.170∗∗∗ −1.040∗∗∗ −0.733 −0.745∗∗∗ −1.850∗∗∗ −1.692∗∗∗

(0.228) (0.229) (0.377) (0.142) (0.250) (0.303) (0.370) (0.238) (0.450) (0.191) (0.529) (0.407)

First-stage selection model
School aid recipient (1= Low) −0.026 0.060 0.080∗∗ 0.123∗∗ 0.007 0.180∗∗∗

(0.037) (0.048) (0.038) (0.050) (0.043) (0.061)
Self-employed head −0.060∗ −0.154∗∗∗. −0.021 0.165∗∗∗ −0.131∗∗∗ 0.197∗∗∗
of household (0.035) (0.044) (0.036) (0.047) (0.042) (0.062)
F-test for equality by gender 4.78∗∗ 0.09 0.01 0.03 1.46 0.01 2.11 7.89∗∗∗ 4.45∗∗ 15.62∗∗∗ 0.01 0.58
Lambda -4.00 0.21 5.45 3.20∗∗∗ -0.65 3.81∗∗∗

(3.36) (0.61) (3.40) (1.17) (0.84) (1.27)
Number of observations 628 1022 357 662 557 970 310 576 349 691 172 340
Adjusted R-squared 0.10 0.17 0.11 0.14 0.06 0.16
Censored observations 394 305 413 266 342 168
Rho -1.00 0.15 1.00 1.00 -0.43 1.00
Chi-squared 54.08∗∗∗ 261.70∗∗∗ 36.26∗∗∗ 81.64∗∗∗ 121.76∗∗∗ 47.18∗∗∗

Continued on next page
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Table 2.8 – continued from previous page
Dependent variables: 5-12 years 13-17 years 18-23 years

Share of education Rural West Rural East Rural West Rural East Rural West Rural East

expenditure (log); OLS Heckman OLS Heckman OLS Heckman OLS Heckman OLS Heckman OLS Heckman
Education expenditure model model model model model model model model model model model model
(1 = Observed) (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗ Significant at the 1% level. Education expenditure

refers to the total household education expenditure. Share of education expenditure is the ratio of total household education expenditure to the total household

expenditure. Other variables are omitted for brevity. The ratio of males (females) is defined as the relative number of males (females) in each age group to the

total members in the household. Omitted variable in each age group is others, which refer to children in other ages.
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Table 2.8 reports the evidence of gender differences in education expenditure

for households in rural areas37 of two major parts of Malaysia, East and West

Malaysia. As expected, we found noticeable evidence especially in the rural areas

of East Malaysia with the education expenditure on females is approximately

twice as high as that on males at the secondary age. A potential reason for this

is due to a low development in the regions in areas such as road infrastructure38

(Naidu, 2008; Yusof and Bhattasali, 2008; Lim, 1986), which causes households in

the areas to be unable to pay the costly transportation fees for their children. In

addition, due to financial instability, sons probably choose to work to contribute

to the family income while daughters have the opportunity to further education.

37The rural areas are defined as the areas with a population of less than 10,000.
38For example, in 1965, the total length of railway tracks in the Peninsular Malaysia (i.e. West Malaysia)

was 1,600 km and increased to 1,667 km in 2005, whereas, the length of railway in Sabah (i.e. East Malaysia)
remains at 131 km over the years (Naidu, 2008).
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The following table summarises the significant results that we have discussed

above to form the next section, Conclusion.

Table 2.9: Summary estimates of household education expenditure model
Dependent variables: Hurdle method Heckman Selection method
Education expenditure 5-12 years 5-12 years 13-17 years 18-23 years

(1=observed); Share of Probit OLS
education expenditure (log) (1) (2) (3) (4)
A) Full sample
Ratio of males aged 5-12 0.033∗∗∗ 0.589∗∗ 0.793∗∗∗

(0.010) (0.263) (0.151)
Ratio of females aged 5-12 0.048∗∗∗ 0.214 0.391∗∗∗

(0.012) (0.259) (0.138)
Ratio of males aged 13-17 0.865∗∗∗

(0.161)
Ratio of females aged 13-17 1.217∗∗∗

(0.167)
Father’s education
(base: No formal)

Primary 0.576∗∗∗ 0.246∗ 0.389∗∗∗
(0.149) (0.147) (0.137)

Secondary 0.497∗∗∗ 0.143 0.159
(0.156) (0.147) (0.138)

Tertiary 0.527∗∗∗ 0.294∗ 0.216
(0.155) (0.166) (0.153)

Mother’s education
(base: No formal)

Primary 0.476∗∗∗ 0.158 0.258∗∗
(0.096) (0.122) (0.123)

Secondary 0.562∗∗∗ 0.580∗∗∗ 0.330∗∗
(0.104) (0.141) (0.134)

Tertiary 1.027∗∗∗ 1.094∗∗∗ 0.821∗∗∗
(0.123) (0.163) (0.157)

Rural −0.303∗∗∗ −0.253∗∗∗ −0.227∗∗∗
(0.027) (0.035) (0.036)

West Malaysia 0.770∗∗∗ 0.979∗∗∗ 0.649∗∗∗
(0.068) (0.068) (0.060)

B) Region (rural areas)
Ratio of males aged 13-17 2.731∗∗∗

(1.049)
Ratio of females aged 13-17 3.637∗∗∗

(1.089)
C) Ethnicity (Malay)
Ratio of males aged 5-12 1.228∗∗∗

(0.201)
Ratio of females aged 5-12 0.819∗∗∗

(0.201)
F-test for equality by gender
A)Full sample
5–12 3.07∗∗ 2.72∗ 15.22∗∗∗
13–17 6.51∗∗∗
B) Region (rural areas)
13–17 2.60∗
C) Ethnicity (Malay)
5–12 9.19∗∗∗
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗

Significant at the 1% level. Share of education expenditure is the ratio of total household education

expenditure to the total household expenditure. The ratio of males (females) is defined as the relative

number of males (females) in each age group to the total members in the household. Omitted variable in

each age group is others, which refer to children in other ages.
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2.7 Conclusion

This study first examines whether there exist gender differences in the allocation

of household education expenditure in Malaysia as a whole and by region. It

then investigates the determinants of the household education expenditure. We

found pro-male gaps in household education expenditure for primary school age

children (5-12 years) within the Malaysian households as a whole, in the rural

areas and Malay ethnicity. However, it is found that households prefer to invest

in females compared to males’ education in the post-primary school ages (13-17

years). These findings correspond to the report by the Ministry of Education

Malaysia (2013a) on a large proportion of females compared to males’ enrolment

in the post-primary education levels in particular, over the years. Regarding the

determinants of household education expenditure, we found consistent evidence

with many previous studies such as Tansel (2002) and Behrman et al. (2017)

that show that those advantaged households tend to spend more money on their

children’s education compared to their counterparts.

Findings from this study provide several guidelines for the government or pol-

icymakers to intervene in the education expenditure decision-making process

appropriately. For instance, they can encourage women to participate in the

technical streams that are increasingly demanded in the workplace as suggested

by The World Bank (2015), Sani (2018), and Vu et al. (2012). On the other hand,

they can assign more education provision for men to attract them to enrol in the

non-technical fields of study where women are in the majority39. Our findings

also suggest that an implementation of policies to reduce the incidence of gender

differences in household education expenditure should focus on the households

that come from low socioeconomic status (i.e. headed by non-graduates and living

in rural areas), Malay ethnicity, and non-nuclear families.
39Wan (2018) shows that the proportion of female students enrolment in Malaysian higher education across all

fields of study, except for the technical streams such as engineering, manufacturing, and construction categories,
was approximately 60% of the total student enrolments.
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Another implication of this study is an expectation of a lack of impact of household

investment on daughters’ returns to education. Even though we found some

evidence of pro-female gaps in household education expenditure for children in

older ages, in reality, Malaysia still has a significant pro-male pay gap in the

workplace. For instance, in 2016, the mean monthly salaries and wages of male

employees were higher at MYR2,500 compared to female employees, MYR2,398

(Department of Statistics Malaysia, 2017b). It implies that Malaysian women’s

contribution to the workplace is less valuable than men when it is assumed that they

are better educated. Barro (2013) argues that many countries follow discriminatory

practices that allow males to be in the top positions in most firms. Thus, it is

not surprising that most females earned no more than males. This circumstance

contradicts Kingdon (2005), Zimmermann (2018), and Wongmonta and Glewwe’s

(2017) suggestion that parents’ willingness to invest in their children’s education

is closely linked to children’s returns to education. Therefore, the government

or firms in Malaysia are encouraged to offer promotion to women employees

accordingly to provide returns that are expected by their parents and give them

the opportunity to contribute to the improvement of human capital in Malaysia.

To support this expectation, further studies are suggested to examine the impact

of gender differentials in education expenditure on gender differentials in the

returns to education.
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Appendix A

Source: Wikipedia contributors (2018).

Figure A2.1: The map of Malaysia
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Figure A2.2: Differences between spouse’s age and child’s age
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Figure A2.3: Differences between household head’s age and child’s age
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Table A2.1: Summary statistics by school age group for households with children enrolled in school only
5-12 years 13-17 years 18-23 years

Variables Mean Standard Min- Max- Mean Standard Min- Max- Mean Standard Min- Max-
deviation imum imum deviation imum imum deviation imum imum

Monthly total household education expenditure (MYR) 92.84 132.80 0.17 2675 96.39 151.61 0.17 5427 93.14 139.99 0.17 5427
Monthly total household expenditure (MYR) 3467.57 2336.12 521 37185 3498.33 2440.45 521 45586 3622.86 2435.45 534 45586
Monthly total household education expenditure (1 = Observed) 0.408 0.491 0 1 0.423 0.494 0 1 0.523 0.499 0 1
Parental characteristics
Father’s education (base: No formal)

Primary 0.080 0.271 0 1 0.101 0.301 0 1 0.131 0.338 0 1
Secondary 0.513 0.500 0 1 0.507 0.500 0 1 0.479 0.500 0 1
Tertiary 0.177 0.381 0 1 0.135 0.342 0 1 0.103 0.304 0 1

Mother’s education (base: No formal)
Primary 0.091 0.287 0 1 0.118 0.322 0 1 0.157 0.364 0 1
Secondary 0.557 0.497 0 1 0.556 0.497 0 1 0.517 0.500 0 1
Tertiary 0.155 0.362 0 1 0.105 0.306 0 1 0.078 0.268 0 1

Father’s age 41.139 6.572 24 65 44.383 6.958 24 64 46.494 8.332 25 67
Mother’s age 38.747 6.258 23 67 42.242 6.210 24 63 44.716 7.495 23 68
Father missing 0.214 0.410 0 1 0.240 0.427 0 1 0.259 0.438 0 1
Mother missing 0.172 0.377 0 1 0.190 0.393 0 1 0.207 0.405 0 1
Household characteristics
Types of family (base: Nuclear family)

Single-parent family 0.032 0.175 0 1 0.047 0.212 0 1 0.046 0.210 0 1
Extended family 0.296 0.456 0 1 0.250 0.433 0 1 0.307 0.461 0 1
Others 0.002 0.039 0 1 0.002 0.039 0 1 0.004 0.059 0 1

Female headed 0.082 0.274 0 1 0.099 0.299 0 1 0.107 0.309 0 1
Rural 0.345 0.475 0 1 0.362 0.481 0 1 0.362 0.481 0 1
West Malaysia 0.693 0.461 0 1 0.703 0.457 0 1 0.701 0.458 0 1
Ethnic Malays 0.787 0.409 0 1 0.777 0.416 0 1 0.773 0.419 0 1
Non-biological parents 0.160 0.367 0 1 0.177 0.382 0 1 0.192 0.394 0 1

Number of households 5191 4477 3054
Notes: Total household education expenditure consists of household expenditure on pre-primary and primary education, secondary education, post-secondary
education, and tertiary education. Total household expenditure consists of expenditure on: education; food and non-alcoholic beverages; alcoholic beverages
and tobacco; clothing and footwear, housing, water, electricity, gas and other fuels; furnishings, household equipment and routine household maintenance;
medical products, appliances and equipment; transport; communication; recreation services and culture; restaurants and hotels; and miscellaneous goods and
services. The non-biological parents refer to parents for households who have not fulfilled the parent-child age restrictions where the age difference between
the household head (and/or spouse) and oldest child of the household is in the range of 18-45 years, and the age difference between the household head
(and/or spouse) and youngest child of the household is in the range of 20-45 years (see Figures A2.2 and A2.3 in Appendix A for graphical illustration of the
restrictions). We suspect them to be those who have married early (e.g. at the age of less than 20 years), married late (e.g. at the age of more than 45 years),
married to an older or a younger woman, parents of the married child of the household with children, or individuals with data entry errors. Rural areas are
defined as the areas with a population of less than 10,000.
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Table A2.2: Estimates of household education expenditure using the hurdle method
Dependent variables: 5-12 years 13-17 years 18-23 years

Education expenditure Probit OLS Probit OLS Probit OLS
(1 = Observed); Share of model model model model model model
education expenditure (log) (1) (2) (3) (4) (5) (6)
Ratio of males aged 5-12 0.033∗∗∗ 0.589∗∗

(0.010) (0.263)
Ratio of females aged 5-12 0.048∗∗∗ 0.214

(0.012) (0.259)
Ratio of males aged 13-17 0.007 0.904∗∗∗

(0.006) (0.332)
Ratio of females aged 13-17 0.014∗∗ 1.151∗∗∗

(0.007) (0.328)
Ratio of males aged 18-23 −0.356∗∗∗ −0.270

(0.043) (0.456)
Ratio of females aged 18-23 −0.348∗∗∗ 0.404

(0.045) (0.441)
Log expenditure per person 0.007∗∗∗ −0.250∗∗∗ 0.004∗∗ −0.254∗∗∗ −0.058∗∗∗ −0.250∗∗∗

(0.002) (0.062) (0.002) (0.066) (0.009) (0.086)
Father’s education
(base: No formal)

Primary 0.020∗∗∗ 0.467∗ 0.001 0.246 0.038 0.407
(0.006) (0.261) (0.003) (0.275) (0.028) (0.270)

Secondary 0.017∗∗∗ 0.401 0.007∗∗ 0.093 0.068∗∗ 0.234
(0.005) (0.258) (0.003) (0.271) (0.028) (0.270)

Tertiary 0.017∗∗∗ 0.521∗ 0.000 0.186 0.151∗∗∗ 0.377
(0.006) (0.273) (a) (0.290) (0.035) (0.297)

Mother’s education
(base: No formal)

Primary 0.001 0.503∗∗ 0.006∗∗ 0.045 −0.005 0.346
(0.005) (0.206) (0.003) (0.216) (0.023) (0.254)

Secondary 0.011∗∗ 0.535∗∗∗ 0.007∗∗ 0.344∗ 0.041∗ 0.469∗
(0.005) (0.188) (0.003) (0.208) (0.023) (0.250)

Tertiary −0.004 1.048∗∗∗ 0.000 0.883∗∗∗ 0.105∗∗∗ 1.063∗∗∗
(0.006) (0.209) (a) (0.237) (0.033) (0.289)

Father’s age 0.000 −0.052 0.000 0.173∗ 0.026∗∗ 0.056
(0.002) (0.060) (0.002) (0.092) (0.013) (0.127)

Mother’s age 0.008∗∗∗ 0.065 0.001 −0.058 0.004 −0.099
(0.002) (0.055) (0.001) (0.082) (0.012) (0.120)

Father’s age squared 0.000 0.001 0.000 −0.002∗ 0.000∗∗ −0.001
(0.000) (0.001) (0.000) (0.001) (0.000) (0.001)

Mother’s age squared 0.000∗∗∗ −0.001 0.000 0.001 0.000 0.001
(0.000) (0.001) (0.000) (0.001) (0.000) (0.001)

Father missing 0.047∗∗∗ 0.466 −0.005 0.176 0.057 0.373
(0.011) (0.351) (0.005) (0.373) (0.052) (0.443)

Mother missing −0.001 0.153 −0.001 0.026 −0.150∗∗∗ 0.163
(0.009) (0.349) (0.004) (0.384) (0.043) (0.510)

Types of family
(base: Nuclear family)

Single-parent family −0.005 −0.171 0.002 0.079 0.034 0.110
(0.007) (0.200) (0.003) (0.216) (0.025) (0.282)

Extended family 0.005∗∗ −0.251∗∗∗ 0.002 −0.134 −0.033∗∗∗ −0.202∗∗
(0.002) (0.073) (0.001) (0.085) (0.012) (0.102)

Others 0.000 −2.159∗∗∗ 0.000 −1.164∗∗∗ −0.022 −1.286∗∗∗
(a) (0.389) (a) (0.334) (0.055) (0.367)

Female headed −0.005 0.382∗∗ 0.001 0.111 −0.023 −0.034
(0.006) (0.158) (0.002) (0.159) (0.025) (0.192)

Rural 0.001 −0.369∗∗∗ 0.000 −0.338∗∗∗ −0.016 −0.284∗∗∗
(0.002) (0.066) (0.001) (0.072) (0.010) (0.093)

West Malaysia 0.006∗∗∗ 0.677∗∗∗ 0.004∗∗∗ 0.792∗∗∗ 0.059∗∗∗ 0.691∗∗∗
(0.002) (0.069) (0.001) (0.077) (0.010) (0.096)

Ethnic Malays 0.016∗∗∗ −0.676∗∗∗ 0.008∗∗∗ −0.848∗∗∗ 0.022∗∗ −0.764∗∗∗
Continued on next page

51



Chapter 2. Gender Differences in Household Education Expenditure in Malaysia

Table A2.2: – continued from previous page
Dependent variables: 5-12 years 13-17 years 18-23 years

Education expenditure Probit OLS Probit OLS Probit OLS
(1 = Observed); Share of model model model model model model
education expenditure (log) (1) (2) (3) (4) (5) (6)

(0.002) (0.076) (0.002) (0.082) (0.011) (0.105)
Non-biological parents −0.023∗∗ 0.273 0.005 0.209 0.103∗∗ −0.029

(0.012) (0.405) (0.006) (0.447) (0.049) (0.570)
F-test for equality by gender
5–12 3.07∗∗ 2.72∗
13–17 1.48 0.91
18–23 0.06 3.28∗
Number of households 5340 3133 3727 2598 3647 1609
Adjusted R-squared 0.13 0.15 0.13
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗

Significant at the 1% level. Education expenditure refers to the total household education expenditure.

Share of education expenditure is the ratio of total household education expenditure to the total

household expenditure. The ratio of males (females) is defined as the relative number of males (females)

in each age group to the total members in the household. Omitted variable in each age group is others,

which refer to children in other ages. The non-biological parents refer to parents for households who

have not fulfilled the parent-child age restrictions where the age difference between the household head

(and/or spouse) and oldest child of the household is in the range of 18-45 years, and the age difference

between the household head (and/or spouse) and youngest child of the household is in the range of

20-45 years (see Figures A2.2 and A2.3 in Appendix A for graphical illustration of the restrictions).

We suspect them to be those who have married early (e.g. at the age of less than 20 years), married

late (e.g. at the age of more than 45 years), married to an older or a younger woman, parents of

the married child of the household with children, or individuals with data entry errors. a is omitted value.

Table A2.3: Estimates of household education expenditure using the Engle-Curve method
Dependent variable: Share of 5-12 years 13-17 years 18-23 years

education expenditure (log) (1) (2) (3)
Ratio of males aged 5-12 0.589∗∗ (0.263)
Ratio of females aged 5-12 0.214 (0.259)
Ratio of males aged 13-17 0.904∗∗∗ (0.332)
Ratio of females aged 13-17 1.151∗∗∗ (0.328)
Ratio of males aged 18-23 −0.270 (0.456)
Ratio of females aged 18-23 0.404 (0.441)
Log expenditure per person −0.250∗∗∗ (0.062) −0.254∗∗∗ (0.066) −0.250∗∗∗ (0.086)
Father’s education
(base: No formal)

Primary 0.467∗ (0.261) 0.246 (0.275) 0.407 (0.270)
Secondary 0.401 (0.258) 0.093 (0.271) 0.234 (0.270)
Tertiary 0.521∗ (0.273) 0.186 (0.290) 0.377 (0.297)

Mother’s education
(base: No formal)

Primary 0.503∗∗ (0.206) 0.045 (0.216) 0.346 (0.254)
Secondary 0.535∗∗∗ (0.188) 0.344∗ (0.208) 0.469∗ (0.250)
Tertiary 1.048∗∗∗ (0.209) 0.883∗∗∗ (0.237) 1.063∗∗∗ (0.289)

Father’s age −0.052 (0.060) 0.173∗ (0.092) 0.056 (0.127)
Mother’s age 0.065 (0.055) −0.058 (0.082) −0.099 (0.120)
Father’s age squared 0.001 (0.001) −0.002∗ (0.001) −0.001 (0.001)
Mother’s age squared −0.001 (0.001) 0.001 (0.001) 0.001 (0.001)
Father missing 0.466 (0.351) 0.176 (0.373) 0.373 (0.443)
Mother missing 0.153 (0.349) 0.026 (0.384) 0.163 (0.510)

Continued on next page
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Table A2.3: – continued from previous page
Dependent variable: Share of 5-12 years 13-17 years 18-23 years

education expenditure (log) (1) (2) (3)
Types of family
(base: Nuclear family)

Single-parent family −0.171 (0.200) 0.079 (0.216) 0.110 (0.282)
Extended family −0.251∗∗∗ (0.073) −0.134 (0.085) −0.202∗∗ (0.102)
Others −2.159∗∗∗ (0.389) −1.164∗∗∗ (0.334) −1.286∗∗∗ (0.367)

Female headed 0.382∗∗ (0.158) 0.111 (0.159) −0.034 (0.192)
Rural −0.369∗∗∗ (0.066) −0.338∗∗∗ (0.072) −0.284∗∗∗ (0.093)
West Malaysia 0.677∗∗∗ (0.069) 0.792∗∗∗ (0.077) 0.691∗∗∗ (0.096)
Ethnic Malays −0.676∗∗∗ (0.076) −0.848∗∗∗ (0.082) −0.764∗∗∗ (0.105)
Non-biological parents 0.273 (0.405) 0.209 (0.447) −0.029 (0.570)
Constant −4.673∗∗∗ (1.032) −6.478∗∗∗ (1.941) −3.109 (1.949)
F-test for equality by gender
5–12 2.72∗
13–17 0.91
18–23 3.28∗
Number of observations 3133 2598 1609
Adjusted R-squared 0.13 0.15 0.13
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗

Significant at the 1% level. Share of education expenditure is the ratio of total household education

expenditure to the total household expenditure. The ratio of males (females) is defined as the relative

number of males (females) in each age group to the total members in the household. Omitted variable

in each age group is others, which refer to children in other ages. The non-biological parents refer to

parents for households who have not fulfilled the parent-child age restrictions where the age difference

between the household head (and/or spouse) and oldest child of the household is in the range of 18-45

years, and the age difference between the household head (and/or spouse) and youngest child of the

household is in the range of 20-45 years (see Figures A2.2 and A2.3 in Appendix A for graphical

illustration of the restrictions). We suspect them to be those who have married early (e.g. at the age

of less than 20 years), married late (e.g. at the age of more than 45 years), married to an older or a

younger woman, parents of the married child of the household with children, or individuals with data

entry errors. No or less significant gender differences in each age group shows the relevant to use an

alternative approach such as the hurdle method.

Table A2.4: Estimates of household education expenditure in rural areas
5-12 years 13-17 years 18-23 years

OLS Heckman OLS Heckman OLS Heckman
model model model model model model

(1) (2) (3) (4) (5) (6)
Corrected model
Dependent variable: Share of
education expenditure (log)

Ratio of males aged 5-12 0.477 0.499∗∗∗
(0.466) (0.187)

Ratio of females aged 5-12 −0.266 −0.262
(0.485) (0.202)

Ratio of males aged 13-17 0.878 2.731∗∗∗
(0.557) (1.049)

Ratio of females aged 13-17 1.653∗∗∗ 3.637∗∗∗
(0.550) (1.089)

Ratio of males aged 18-23 −0.752 −1.564∗∗
(0.852) (0.660)

Continued on next page
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Table A2.4: – continued from previous page
5-12 years 13-17 years 18-23 years

OLS Heckman OLS Heckman OLS Heckman
model model model model model model

(1) (2) (3) (4) (5) (6)
Ratio of females aged 18-23 0.727 0.255

(0.803) (0.465)
Father’s education
(base: No formal)

Primary 0.137 0.101 −0.058 −0.868∗ 0.439 0.295
(0.297) (0.153) (0.253) (0.527) (0.324) (0.206)

Secondary 0.064 −0.035 −0.150 −0.284 0.336 0.405∗
(0.297) (0.175) (0.248) (0.429) (0.331) (0.214)

Tertiary −0.146 −0.378∗∗ −0.531 −0.499 −0.079 −0.145
(0.352) (0.174) (0.340) (0.519) (0.449) (0.247)

Mother’s education
(base: No formal)

Primary −0.026 −0.026 −0.299 0.169 −0.038 0.107
(0.260) (0.126) (0.260) (0.436) (0.343) (0.227)

Secondary 0.044 −0.027 −0.122 0.584 −0.091 0.012
(0.246) (0.139) (0.275) (0.498) (0.361) (0.233)

Tertiary 1.105∗∗∗ 0.827∗∗∗ 1.166∗∗∗ 2.014∗∗∗ 0.819∗ 0.889∗∗∗
(0.316) (0.151) (0.362) (0.655) (0.462) (0.312)

Father’s age 0.039 0.033 0.207 0.299∗ 0.036 0.218
(0.097) (0.059) (0.128) (0.164) (0.200) (0.163)

Mother’s age 0.013 0.019 −0.020 −0.310∗ −0.098 −0.243∗
(0.077) (0.042) (0.110) (0.179) (0.181) (0.136)

Father’s age squared 0.000 0.000 −0.002 −0.003∗ 0.000 −0.002
(0.001) (0.001) (0.001) (0.002) (0.002) (0.002)

Mother’s age squared 0.000 −0.001 0.000 0.003 0.001 0.003∗
(0.001) (0.001) (0.001) (0.002) (0.002) (0.001)

Father missing 0.758∗ 0.595∗∗ −0.042 0.530 0.283 0.552
(0.446) (0.265) (0.473) (0.704) (0.614) (0.409)

Mother missing −0.088 −0.157 −0.976 −1.001 0.208 0.308
(0.435) (0.221) (0.628) (0.740) (0.730) (0.465)

Log expenditure per person −0.399∗∗∗ −0.408∗∗∗ −0.273∗
(0.105) (0.107) (0.146)

Types of family
(base: Nuclear family)

Single-parent family −0.610∗∗ −0.604∗∗∗ 0.122 −0.635 −0.211 −0.318
(0.305) (0.139) (0.382) (0.521) (0.481) (0.231)

Extended family −0.466∗∗∗ −0.423∗∗∗ −0.240∗ −0.205 −0.372∗∗ −0.324∗∗∗
(0.111) (0.043) (0.129) (0.150) (0.164) (0.065)

Female headed 0.210 0.250∗ 0.247 −0.345 −0.004 −0.135
(0.222) (0.147) (0.216) (0.424) (0.271) (0.205)

West Malaysia 0.805∗∗∗ 0.762∗∗∗ 0.945∗∗∗ 1.148∗∗∗ 0.733∗∗∗ 0.781∗∗∗
(0.100) (0.076) (0.112) (0.166) (0.149) (0.073)

Ethnic Malays −0.793∗∗∗ −0.699∗∗∗ −1.005∗∗∗ −0.781∗∗∗ −1.005∗∗∗ −0.771∗∗∗
(0.202) (0.074) (0.208) (0.227) (0.354) (0.188)

Non-biological parents −0.429 −0.346 0.798 0.056 −0.446 −0.725
(0.547) (0.291) (0.798) (0.918) (0.839) (0.531)

Constant −4.190∗∗∗ −6.419∗∗∗ −6.570∗∗ −8.398∗∗∗ −1.911 −5.320∗∗∗
(1.594) (1.183) (2.728) (3.076) (2.806) (1.959)

First-stage selection model
Dependent variable: Education
expenditure (1 = Observed)
School aid recipient (1= Low) 0.023 0.103∗∗∗ 0.073∗∗

(0.029) (0.030) (0.035)
Self-employed head of household −0.090∗∗∗ 0.047∗ −0.042

(0.027) (0.028) (0.034)
F-test for equality by gender

Continued on next page
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Table A2.4: – continued from previous page
5-12 years 13-17 years 18-23 years

OLS Heckman OLS Heckman OLS Heckman
model model model model model model

(1) (2) (3) (4) (5) (6)
5–12 3.50∗ 20.53∗∗∗
13–17 3.23∗ 2.60∗
18–23 4.55∗∗ 21.27∗∗∗
Lambda -0.03 5.02∗∗ 1.27

(0.69) (2.02) (1.05)
Number of observations 985 1684 867 1546 521 1031
Adjusted R-squared 0.16 0.19 0.12
Censored observations 699 679 510
Rho -0.02 1.00 0.73
Chi-squared 922.93∗∗∗ 114.27∗∗∗ 354.53∗∗∗
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗

Significant at the 1% level. Education expenditure refers to the total household education expenditure.

Share of education expenditure is the ratio of total household education expenditure to the total

household expenditure. The ratio of males (females) is defined as the relative number of males (females)

in each age group to the total members in the household. Omitted variable in each age group is others,

which refer to children in other ages. The non-biological parents refer to parents for households who

have not fulfilled the parent-child age restrictions where the age difference between the household head

(and/or spouse) and oldest child of the household is in the range of 18-45 years, and the age difference

between the household head (and/or spouse) and youngest child of the household is in the range of

20-45 years (see Figures A2.2 and A2.3 in Appendix A for graphical illustration of the restrictions). We

suspect them to be those who have married early (e.g. at the age of less than 20 years), married late

(e.g. at the age of more than 45 years), married to an older or a younger woman, parents of the married

child of the household with children, or individuals with data entry errors. The school aid recipient

variable refers to the households who are not categorised in the bottom 40% (B40) income household (i.e.

households with monthly income of below MYR3,860). Other explanatory variables for the first-stage se-

lection model are omitted for brevity. The unmarried-headed family is omitted because of no observation.

Table A2.5: Estimates of household education expenditure in urban areas
Dependent variable: 5-12 years 13-17 years 18-23 years

Share of education OLS Heckman OLS Heckman OLS Heckman
expenditure (log) model model model model model model

(1) (2) (3) (4) (5) (6)
Ratio of males aged 5-12 0.568∗ 0.810∗∗∗

(0.322) (0.210)
Ratio of females aged 5-12 0.336 0.521∗∗∗

(0.308) (0.176)
Ratio of males aged 13-17 0.997∗∗ 0.742∗∗∗

(0.413) (0.197)
Ratio of females aged 13-17 0.976∗∗ 0.819∗∗∗

(0.408) (0.189)
Ratio of males aged 18-23 −0.092 −0.096

(0.542) (0.372)
Ratio of females aged 18-23 0.319 0.263

(0.537) (0.292)
F-test for equality by gender
5–12 0.71 4.79∗∗
13–17 0.00 0.24
18–23 0.86 2.82∗
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Table A2.5: – continued from previous page
Dependent variable: 5-12 years 13-17 years 18-23 years

Share of education OLS Heckman OLS Heckman OLS Heckman
expenditure (log) model model model model model model

(1) (2) (3) (4) (5) (6)
Lambda 0.69 1.32∗∗∗ -0.17

(0.46) (0.41) (0.38)
Number of observations 2148 3507 1731 2931 1088 2023
Adjusted R-squared 0.08 0.10 0.10
Censored observations 1359 1200 935
Rho 0.42 0.71 -0.11
Chi-squared 500.24∗∗∗ 541.77∗∗∗ 518.32∗∗∗
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗

Significant at the 1% level. Share of education expenditure is the ratio of total household education

expenditure to the total household expenditure. Other variables are omitted for brevity. The ratio of

males (females) is defined as the relative number of males (females) in each age group to the total mem-

bers in the household. Omitted variable in each age group is others, which refer to children in other ages.

Table A2.6: Estimates of household education expenditure in non-Malay ethnicity
Dependent variable: 5-12 years 13-17 years 18-23 years

Share of education OLS Heckman OLS Heckman OLS Heckman
expenditure (log) model model model model model model

(1) (2) (3) (4) (5) (6)
Ratio of males aged 5-12 0.336 0.575∗

(0.567) (0.345)
Ratio of females aged 5-12 0.081 −0.035

(0.559) (0.293)
Ratio of males aged 13-17 2.081∗∗∗ 1.780∗∗∗

(0.640) (0.337)
Ratio of females aged 13-17 2.521∗∗∗ 2.213∗∗∗

(0.661) (0.348)
Ratio of males aged 18-23 −0.617 −1.754∗∗

(0.903) (0.690)
Ratio of females aged 18-23 −0.221 −0.861∗

(0.877) (0.495)
F-test for equality by gender
5–12 0.26∗ 3.13∗
13–17 0.73 2.42
18–23 0.30 4.15∗∗
Lambda 1.65∗ 1.80∗∗∗ 1.27∗

(0.98) (0.57) (0.72)
Number of observations 720 1166 650 1069 397 735
Adjusted R-squared 0.06 0.06 0.06
Censored observations 446 419 338
Rho 0.81 0.86 0.68
Chi-squared 133.19∗∗∗ 168.13∗∗∗ 103.64∗∗∗
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗

Significant at the 1% level. Share of education expenditure is the ratio of total household education

expenditure to the total household expenditure. Other variables are omitted for brevity. The ratio of

males (females) is defined as the relative number of males (females) in each age group to the total mem-

bers in the household. Omitted variable in each age group is others, which refer to children in other ages.

56



Chapter 3

School Effects on Student Attainment in Malaysia

3.1 Introduction

This study examines the extent to which initiatives (which we refer to as school

factors) outlined in the current Malaysian education policy, the Malaysia Education

Blueprint 2013-2025 (MEB), affect student attainment in Malaysia. We examine

the school factors based on student gender as an attempt to address the issue of

gender gaps in student attainment. In comparison to other high-middle income

countries such as Iran, Lebanon, and Romania, the gender gap in Malaysia

regarding student attainment in particular in the international TIMSS assessment

is widening while its attainment falls dramatically1. On average, in 2011, gender

differences in mathematics and science achievement, with the difference favouring

girls, was 449 versus 430 and 434 versus 419 respectively. In detail, for mathematics

assessment, 71% females compared to 59.7% males had achieved at least a minimum

proficiency level2. The disparity has been consistent over the years and is of great

concern to the Ministry of Education Malaysia (MOE).

To the best of my knowledge, no study on Malaysia comprehensively explores

the effects of school factors within the MEB on student attainment. Studies by

1See Figure A3.1 in Appendix B for more details on average scores in Malaysia compared with other similar
high-middle income countries.

2The minimum proficiency level refers to Low International Benchmark where in mathematics, refers to the
students who have some knowledge of whole numbers and basic graphs (Ministry of Education Malaysia, 2017).
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Hanushek and Luque (2003), Glewwe and Muralidharan (2016), and Hanushek

(1997) have shown the importance of taking into account the effectiveness of

direct policy implications on student outcomes in order to make strategic decisions

in education. Additionally, studies that examine the effect of school factors by

student gender are scarce. Many studies in Malaysia highlight the importance

of student-family factors on student attainment, for example, Jelas and Dahan

(2010), Jelas et al. (2014), Ismail (2015), Saw (2016), and Lillard and Willis

(1994). Recently, however, researchers are interested in studying the effects of

school reforms such as the School-Based Assessment (SBA) and the Higher-Order

Thinking Skills (HOTS) on student performance (Sulaiman et al., 2017; Ghazali,

2016; Saido et al., 2015; Majid, 2011; Malakolunthu and Hoon, 2010). Thus, this

study improves on existing work in the areas. Hanushek (2013), Castelló-Climent

(2010), Klasen (2002), and Klasen and Lamanna (2009) show that investigating

school effects on student attainment is important in enhancing school quality,

human capital, and eventually, economic growth of a country.

This study uses eighth-grade students’ test scores in mathematics and science

in the international assessment of the Trends in International Mathematics and

Science Study (TIMSS) dataset as the measures of student attainment. The

students’ test scores refer to the students’ average of five plausible values, where

the plausible value is defined as the range of competence that a student might

rationally have, given the student’s item responses (Wu, 2005). The TIMSS

dataset consists of randomly selected schools from all 13 states in Malaysia. It also

provides information on various school factors associated with the MEB policy

and students’ family background, which makes the data well suited for examining

the educational production model in Malaysia. We examine this model using

standard ordinary least squares (OLS) and instrumental variable (IV) approaches.

Our intuition to use the IV method is to address the potential reverse causality

effect between class size and student scores due to school sorting effect as argued

by other authors and as explained in detail in Section 3.4 below. We use the

58



Chapter 3. School Effects on Student Attainment in Malaysia

eight-grade and schools size as instruments in the method, which we expect to

affect class size directly and student attainment indirectly. Lastly, we include

several specifications in the estimation to support the baseline results and provide

the appropriate policy responses. These include the estimation using a sub-sample

of school location, a sub-sample of school size, other proxies of the variables of

interest, and estimation using the weighted least squares method which recognises

the stratification and clustering of the TIMSS data and includes sampling weights

in the estimation so that the education production estimates are representative of

the Malaysian school population.

The results presented in this research provide tentative evidence of class size and

IT staff effects, in particular. Specifically, we find that class size and IT staff have

a positive effect on student attainment in most of our models estimate. However,

we find a negative evidence when we estimate the model focusing on rural areas

and small schools only. Even though the class size result is not consistent with

many theoretical and empirical studies on class size, it is supported by Hattie

(2005), Woessmann (2016), and Lazear (2001) among others. They show that the

positive effect of large class size is related to factors such as school system and

peer effects in the classroom. For example, Lazear (2001) shows that a student’s

previous experience, in assumption he or she enrolled in the same school, able

to help the student to cope with such situation of large number of students in a

classroom. However, other school factors such as teacher hiring, school resources,

and parental involvement in schools show an expected positive effect on student

performance. Overall, these results are robust when we estimate the education

attainment model using alternative specifications as mentioned above.

This paper is structured as follows. The next section provides further information

about the Malaysia Education Blueprint 2013-2025 (MEB). Section 3.3 reviews

selected literature on the effects of school factors on student attainment. Section

3.4 outlines the empirical strategy used to estimate the education production

function. Section 3.5 describes the dataset and provides descriptive statistics.
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Section 3.6 discusses the results, and concluding remarks are presented in Section

3.7.

3.2 Background on the Malaysia Education Blueprint 2013-2025:

Preschool to Post-Secondary Education

The Malaysia Education Blueprint 2013-2025: Preschool to Post-Secondary Edu-

cation was introduced in October 2011 to replace the previous educational policy

of the Malaysia Education Blueprint 2006-2010. The blueprint is a comprehensive

policy that was formulated based on extensive research from various organisations

and individuals related to the development of education in Malaysia.

According to the Ministry of Education Malaysia, 2013a, p. E-9–E-10, the blueprint

has five system aspirations or challenges: i) Access (100 percent enrolment across

all education level), ii) Quality (top third of countries in international assessments

in 15 years3), iii) Equity (50 percent reduction in achievement gaps), iv) Unity (an

education system that gives children shared values and experiences by embracing

diversity), and v) Efficiency (a system which maximises student outcomes within

current budget). To achieve these aspirations, eleven transformation measures

or in this study, we refer to as school factors had been formed to drive the

Malaysian education system into a knowledge-based economy by 2020. The eleven

transformations are: 1) provide equal access to quality education of international

standard; 2) ensure every child is proficient in Malay language and English

language; 3) develop values-driven Malaysians; 4) transform teaching into the

profession of choice; 5) ensure high performing school leaders in every school; 6)

empower State Education Department (JPNs), District Education Office (PPDs),

and schools to customise solutions based on needs; 7) leverage ICT to scale up

quality learning across Malaysia; 8) transform ministry delivery capabilities and

capacity; 9) partner with parents, community and private sector at scale; 10)
3Malaysia ranked 10 out of 50 in TIMSS assessment 2003. The aspiration may correspond to this achieve-

ment.
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maximise student outcomes for every ringgit(Malaysia currency); and 11) increase

transparency for direct public accountability.

Only seven out of the eleven transformations were considered in this chapter due

to data unavailability, which excludes items 2), 3), 8), and 11). For transformation

item 1), this study aims to address sub-transformation: raise quality of all

preschools and encourage universal enrolment by 2020. For item 4), this study

aims to examine the effectiveness for two sub-transformations: raise the entry

bar for teachers from 2013 to be amongst top 30% of graduates and upgrade the

quality of continuous professional development (CPD) from 2013. For item 5), this

study aims to address the sub-transformation: roll out a New Principal Career

Package in waves with greater support and sharper accountability for improving

student outcomes. Both items 6) and 7) related to school resources where we

aim to address sub-transformations: allow greater school-based management and

autonomy for schools that meet a minimum performance criteria; ensure 100%

of schools meet basic infrastructure requirements by 2015; and provide internet

access and virtual learning environments via 1BestariNet for all 10,000 schools

by 2013. For transformation 9), this chapter aims to examine the effectiveness

sub-transformations: equip every parent to support their child’s learning through

a parent engagement toolkit and access to their child’s in-school progress and

invite every PIBG (refers to Parent and Teacher Association) to provide input

on contextualisation of curriculum and teacher quality from 2016. Lastly, for

transformation 10), this chapter aims to address sub-transformation: capture

efficiency opportunities, with funding reallocated to the most critical areas such

as teacher training and upskilling.
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3.3 Selected literature on the effect of school factors on student

attainment

The evidence of the effect of school factors on student attainment is mixed. Among

possible explanations for the mixed evidence are differences in the school system

and development of respective countries as argued in studies by Hanushek (2013),

Lee and Barro (2001), and Castelló-Climent (2010).

For the school factor of school resources, a positive effect of school resources

(e.g. instructional materials, pupil-teacher ratios, infrastructure) on student

achievements is shown by Lee and Barro (2001), Zhao and Glewwe (2010), Glewwe

and Jacoby (1994), and Card and Krueger (1996) in China, Ghana, and North and

South Carolina among others. However, a number of studies such as Hanushek

(1997), Houtenville and Conway (2008), Woessmann (2003), and Jeong et al. (2017)

show a less important impact of school resources on student achievements. For

instance, Houtenville and Conway (2008) and Jeong et al. (2017) each suggest that

instead of school resources, family factors in the US and fiscal decentralisation4 in

Korea are important factors in improving student performance. While Hanushek

(1997) argues that the lack of school resources’ impact on student achievement is

closely related to the school’s resources measure.

A large number of studies highlight the importance of smaller class sizes on student

attainment, for example, in Columbia (Breton, 2014), in Minnesota, US (Cho

et al., 2012) and in some universities in the east coast of the US (Monks and

Schmidt, 2011). A similar finding is also seen in cross-country studies by Lee

and Barro (2001) and Krueger (1999) among others. However, the incentives are

found to be not significant in improving student attainment such as in studies

by Dieterle (2015), Galton and Pell (2012), Konstantopoulos (2008), and Hoxby

(2000). The differences in teacher quality, shifts in teaching methods, and student

4The study refers fiscal decentralisation as the allocation of tax and spending powers to lower levels of
government.
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characteristics (e.g. ability and socioeconomic backgrounds) are found to be

among the reasons for their negative finding. Lazear (2001) and Woessmann and

West (2006) show that the mixed effect of class size is due to factors such as

classroom congestion effects, peers effects, and teacher characteristics (e.g. teacher

salary), and suggests further study to address the class size effect.

Other school factors such as teacher incentives, a high level of parental involvement

in the school, and a high level of the principal’s role in the school also show a

positive effect on student attainment. For example, Gunnarsson et al. (2009),

Woessmann (2005), Dhuey and Smith (2014), and Bloom et al. (2015) show that a

high parental involvement in their children’s schooling, teacher incentives, and the

principal’s leadership have a significant and positive effect on student performance

in their respective studies in eight Latin American countries (Argentina, Bolivia,

Brazil, Chile, Colombia, the Dominican Republic, Honduras, and Peru), two

East Asian countries (Korea and Singapore), British Columbia, the UK, Sweden,

Canada, and the US. Brewer (1993), Bloom et al. (2015), Louis et al. (2010), and

Eberts and Stone (1988) show that principals have a significant impact on student

outcomes through their roles such as in selecting teachers, setting the school’s

goals, leadership, and conflict resolution. However, Coelli and Green (2012) and

Gertler et al. (2012) show that factors such as time and school surroundings may

influence the impact of both the principal and parents’ roles in schools. Gertler

et al. (2012) show that the school factor of high parental involvement in school has

a negative effect on students’ attainment especially for those living in remote areas,

while Coelli and Green (2012) show that principals will take time to maximise

their efforts at a school.

Different from previous literature, this study attempts to examine the determinants

of student attainment by focusing on the effects of current educational policy

in Malaysia by including a broad number of school factors corresponding to

the educational policy to examine the effectiveness of each of the factors in

improving Malaysian students’ attainment comprehensively. In addition, this
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study contributes to the literature by showing the effect of hiring new teachers on

student attainment, which is lacking attention in a Malaysian context in particular.

Results from the estimate may help to address issues such as teacher shortage in

major cities and a high rate of graduate unemployment in Malaysia (Bernama,

2018; Ibrahim and Mahyuddin, 2016).

3.4 Empirical strategy

This study begins with an estimation of the education production function using

the simple ordinary least squares (OLS) approach to examine the education

production function of the effect of school factors on student attainment. Then, the

instrumental variable (IV) approach is employed to address potential endogeneity

problems in the OLS estimates. The sources of this problem will be discussed

below.

In general, the education production function for each observation student i from

school s can be written as follows:

T = α0 + αjXj + δD + µ (3.1)

where T is the measure of student attainment, student i’s test scores in math-

ematics or science in school s; Xj for j = 1, ..., p is the vector of school factors

including class size, school resources (i.e. instructional materials, infrastructure,

IT staff, and computer availability), teacher incentives, teacher hiring, principal’s

role in attending leadership activities, and parental role in supporting their child’s

performance; D is the vector of control variables such as student i’s family back-

ground and school characteristics; and µ is an error term. The student test scores

refer to student average plausible values5, which is the range of competences that

a student might have, given the student’s item responses in an assessment (Wu,

5See Section 3.5 for details on this measure.
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2005). We examine equation (3.1) using standard OLS separately by student

gender. From the estimation, we can straightforwardly determine whether the

presence of the school factors may alter the student achievement gap by gender or

not. In addition to the standard regression, we consider two specifications: 1) the

estimates using robust clustering and 2) the estimates using weighted sampling

and robust clustering. The first specification regards that the observations are not

independent and thus the model estimates are clustered by school identification

(see next section, Section 3.5 for details on the TIMSS sampling method) while

the second specification allows the model estimates to be interpreted nationally.

However, we expect that these specifications produce unchanged results with

our standard regression due to the small number of schools (180) and students

(5,733) considered in the TIMSS 2011 assessment for Malaysia compared to the

2,271 schools and 2,296,034 students enrolment at secondary level in the year in

Malaysia (Ministry of Education Malaysia, 2013c).

Our alternative way to examine the education production model in detail is

by estimating the model using a sub-sample. Two sub-sample categories are

considered, one by school location (urban-rural) and one by school size dummy.

The resulting estimates, in general, will show the effectiveness of government

initiatives in allocating education funds to conduct the school factors or initiatives

within the MEB policy according to the sub-samples.

Next, we are concerned about the potential endogeneity problem of class size effect.

This is because there might be an issue of reverse causality between class size

and student attainment in equation (3.1). In Malaysia, a student’s performance

is the main factor to determine his or her class (school sorting effect) (Tuah,

2017; “Tiada lagi pengasingan”, 2017). West and Woessmann (2006) and Lazear

(2001) among others claim that the sorting practices may lead to an endogeneity

bias in the class-size effect. Thus, to address the potential endogeneity problem,

this study uses the instrumental variable (IV) approach with two instruments

which are the eighth-grade size and school size. The eighth-grade size refers to
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the number of student enrolments in the eighth-grade, and the school size refers

to the total student enrolments in a school. We expect that these instruments

are good as they do not directly link with other determinants of this study’s

dependent variables, student test scores in mathematics and science. Studies by

West and Woessmann (2006), Gary-Bobo and Mahjoub (2013), and Akerhielm

(1995) among others have shown the validity of the instruments.

The instrumental variable (IV) model with two-stage least squares (2SLS) estimator

can be written as follows:

T = α0 + α1X̂1 + α2X2 + α3X3 + ...+ αpXp + δD + εi,s (3.2)

where X1 is an endogenous variable, class size, and X̂1 is the predicted result from

the following first-stage estimation of equation (3.3).

X̂1 = β0 + λkZk + β2X2 + β3X3 + ...+ βpXp + δD + ε (3.3)

where Zk for k = 1, ..., q are the instruments for the class size, that is the eighth-

grade size and school size. To check the validity of this method, we first look

at the significant result of Wooldridge’s (1995) robust score test, which shows

whether class size is an endogenous variable or not. In other words, Wooldridge’s

(1995) score test that refers to the endogeneity test will tell whether the baseline

OLS model yields bias estimates or not. We then identify the significant results of

the F-statistic of the first-stage regression of equation (3.3), which affirms whether

the selected instruments are not weak. A not weak instrument is the instrument

that is highly correlated with the endogenous variable and satisfies Stock et al.’s

(2002) suggestion of an F-statistic that should exceed ten to be reliable when

there is one endogenous regressor. For an analysis with more than one instrument,

we also check on the overidentifying restrictions test of Wooldridge’s robust score

test. This tests whether the instruments are uncorrelated with the structural error
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term in equation (3.1). It also identifies whether our IV model is misspecified and

if one or more of the excluded exogenous variables should, in fact, be included in

the structural equation.

Overall, the key assumption for the appropriateness of the IV estimates is that the

instruments are highly correlated with the endogenous variables but uncorrelated

with other determinants of the dependent variable of the education production

model. The term uncorrelated with other determinants of the dependent variables

is like saying Cov(ε, Zk) = 0, is the exclusion restriction of the IV model (Angrist

and Pischke, 2009).

We end this research with some sensitivity analysis including the estimates of the

education production model using other proxies of the variables of interest and

interaction terms between class size and students’ socioeconomic background.

3.5 Data and descriptive statistics

The Trends in International Mathematics and Science Study (TIMSS) dataset is

a dataset sourced from a survey organised by the International Association for

the Evaluation of Educational Achievement (IEA), an independent educational

institution. In 2011, a total of 5,733 Malaysian students who were in the eighth-

grade in 2010 from 180 schools had participated in the survey. The TIMSS dataset

includes schools from all 13 states in Malaysia and consists of comprehensive

information obtained from the students, teachers, and school principal in each

participating school, making the data well suited for examining the educational

production model in Malaysia. Other than because it is a rich dataset, we are

interested in using the TIMSS dataset due to its assessment contents that is

curriculum-based rather than application-based, which is consistent with the

Malaysian education system. Hence, this study assumes that the measures of

student attainment, students’ scores in the assessment, are less likely to produce

bias estimates that might be sourced from heterogeneity in student ability.
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The two-stage random sampling design was used to conduct the TIMSS survey

(see TIMSS & PIRLS (2013) for further details on the sampling design). Briefly,

the design begins with selecting a random sample of schools in Malaysia and then

within each of these schools, one class in the eighth-grade is chosen randomly.

Every student in the class was then assigned randomly with only one booklet of an

assessment, and the TIMSS used all available data from the student’s responses

to the assessment, including the student’s background and school characteristics

to impute the student’s test scores or “plausible values”. According to Wu (2005),

the plausible values refer to the range of competence that a student might have

given the student’s item responses in an assessment. The TIMSS chose to use the

imputation process due to the complicated matrix-sampling design that has been

used in the assessment.

This study uses the average of students’ five plausible values in mathematics or

science as a measure of students’ attainment. It considers some school factors6 that

have been outlined within the Malaysia Education Blueprint 2013-2025 (MEB).

These include the class size, school instructional materials, infrastructure, IT staff,

computers per student, teacher incentives, teacher hiring, principal’s attendance

in leadership activities, and parental involvement in school. All of the selected

explanatory variables are categorical variables, except the class size and computer

availability. This study also includes a dummy for missing variables for each of

the categorical variables, which takes the value of one if the observation is missing

and zero otherwise to reduce the loss of information due to missing data. For the

continuous variables, we use the mean imputation method.

In detail, class size is measured by the number of students in the eighth-grade

class. To note, although there is only one eighth grade class per school involved

in the TIMSS survey, in general, each school in Malaysia has more than one

eighth grade class. School resources such as instructional materials, infrastructure,

6Other school factors such as moral, language, and administration factors are not included due to data
limitations.
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and IT staff are carefully generated using the principal component analysis. The

rotated component matrix results for the analysis are presented in the Appendix

B in Table A3.1. We use the analysis to reduce the number of variables that may

be correlated and regrouped them into a new variable accordingly. In the analysis,

we specify three components to be generated, and the components are formed

according to the characteristics of the selected variables that it has. Another

school resource proxy, computers per student, refers to the ratio of the number

of computers for eighth-grade students to the number of students in the eighth

grade.

School factors related to teachers such as teacher incentives refer to whether the

school grants incentives such as bonuses, housing, and smaller classes to recruit

new teachers. Teacher hiring, which is measured from a question about “how

difficult was it to fill teaching vacancies”, is categorised directly from the options

of the question into three categories: no vacancy, easy teacher hiring, and difficult

teacher hiring.

School factors related to principals’ role and parents’ role in schools, respectively,

were generated from the school principal questionnaire about “how much time

have you spent on participating in professional development activities specifically

for school principals” and the school’s level of “parental support for student

achievement”. The principal attendance in leadership activities is categorised into

two levels: high, which refers to a lot of time, and low, which refers to no time or

some time. While the parental support for student attainment, which is used as a

proxy of parental involvement in the school, is coded directly from the question

into three levels: high, medium, and low.

Other than school factors, this study includes students’ family background and

school characteristics as control variables in the estimation. In detail, for family

background, we consider student’s parental educational level in five categories: i)

some primary or did not go to school, ii) secondary, iii) tertiary, iv) child does
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not know, and v) missing, as a measure of students’ household socioeconomic

background. We also consider students’ home possessions7 availability as other

proxies of students’ socioeconomic status as suggested by McKenzie (2005) and

Chowa et al. (2013). Similarly, the principal component analysis was applied

as a tool to categorise home possessions into several types (see Table A3.2 in

Appendix B). As a result, other than the number of books at home (i.e. one

or more bookcases), the home possessions measure consists of reading resources,

technology resources, and if there is a study room with each of them are categorised

into high and low levels.

For school characteristics, we include school location whether urban or rural, a

dummy of whether schools have more than 50 percent of students come from

economically disadvantaged homes, and a dummy of instructional time8 based on

if they have six and more hours per day or not.
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Figure 3.1: Cumulative distribution of students’ test scores in mathematics by gender

7These include the computer, study desk/table for your use, books of your own (do not count your school
books), your own room, internet connection, calculator, dictionary, reference book, and video.

8The instructional time refers to the engaged time between students and teachers in school.
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Figure 3.2: Cumulative distribution of students’ test scores in science by gender

Figures 3.1 and 3.2 show the cumulative distribution function of students’ test

scores in mathematics and science. The figures illustrate that there is no difference

between the number of girls and boys who score more than 500, while more boys

than girls score below 500 in both subjects.
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Table 3.1: Descriptive statistics
Boys Girls Test of

Variables Mean Standard Mean Standard difference
deviation deviation (p-value)

(1) (2) (3) (4) (5)
Test scores (mathematics) 431.75 93.46 449.58 82.10 0.00
Test scores (science) 419.85 102.61 433.63 90.30 0.00

Class size 34.50 6.71 35.39 6.37 0.00
Class size missing (1 = yes) 0.02 0.16 0.02 0.15 0.52
Instructional materials (base: a lot)
Instructional materials (a little) 0.57 0.49 0.56 0.50 0.585

Infrastructure (base: a lot)
Infrastructure (some) 0.31 0.46 0.27 0.44 0.00
Infrastructure (little) 0.28 0.45 0.31 0.46 0.00

IT staff (base: a lot)
IT staff (a little) 0.45 0.50 0.49 0.50 0.00
IT staff missing 0.01 0.10 0.00 0.00 0.00

Computers per student 0.11 0.09 0.11 0.09 0.13
Computers missing (1 = yes) 0.02 0.15 0.03 0.16 0.52
Teacher incentives (1 = yes) 0.27 0.44 0.27 0.45 0.63
Teacher incentives missing (1 = yes) 0.01 0.08 0.00 0.06 0.22
Teacher hiring (base: difficult)
Teacher hiring (easy) 0.48 0.50 0.55 0.50 0.00
No teacher hiring 0.41 0.49 0.36 0.48 0.00
Teacher hiring missing 0.01 0.11 0.01 0.08 0.03

Principal attendance in leadership
activities (base: low)
Principal attendance in leadership
activities (high) 0.41 0.49 0.42 0.49 0.59
Principal attendance in leadership
activities missing 0.00 0.06 0.01 0.07 0.19

Parental involvement in school
(base: low)
Parental involvement in school 0.29 0.45 0.33 0.47 0.00
(high)
Parental involvement in school 0.53 0.50 0.50 0.50 0.01
(medium)

Family background
Mother’s education
(base: no formal or primary)
Secondary 0.39 0.49 0.47 0.50 0.00
Tertiary 0.19 0.39 0.20 0.40 0.39
Child’s does not know 0.33 0.47 0.21 0.41 0.00
Missing 0.01 0.10 0.01 0.08 0.10

Father’s education
(base: no formal or primary)
Secondary 0.35 0.48 0.43 0.50 0.00
Tertiary 0.22 0.41 0.22 0.42 0.79
Child’s does not know 0.36 0.48 0.26 0.44 0.00
Missing 0.01 0.10 0.01 0.09 0.90

Home possessions
One and more bookcases 0.28 0.45 0.36 0.48 0.00
Books availability missing 0.00 0.06 0.00 0.04 0.15
Reading resources (low) 0.34 0.47 0.17 0.37 0.00
Reading resources missing 0.01 0.10 0.01 0.10 0.91
Technology resources (low) 0.63 0.48 0.65 0.48 0.12
Technology resources missing 0.01 0.12 0.02 0.14 0.12
Study room (low) 0.44 0.50 0.42 0.49 0.15
Study room missing 0.01 0.08 0.01 0.10 0.37

Continued on next page
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Table 3.1 – continued from previous page
Boys Girls Test of

Variables Mean Standard Mean Standard difference
deviation deviation (p-value)

(1) (2) (3) (4) (5)
School characteristics
Students come from disadvantaged
homes (> 50%) 0.41 0.49 0.41 0.49 0.48
Students come from disadvantaged
homes missing 0.02 0.13 0.03 0.17 0.00
Rural 0.60 0.49 0.62 0.48 0.11
Instructional time (6 and more hours 0.47 0.50 0.50 0.50 0.03
per day)
Instructional time missing 0.15 0.35 0.14 0.35 0.58

Number of observations 2815 2918
Notes: ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗ Significant at the 1% level. The

test scores refer to the average of students’ five plausible values in the test. The plausible values refer to

the range of competence that a student might have, given the student’s item responses in an assessment.

The test of difference refers to the t-test, which is the test of mean difference of continuous variables by

gender, and the Chi-squared test, which is the test of mean differences between the categorical variables

and students’ gender.

Table 3.1 shows the statistical evidence of the difference in means of student

test scores by gender for the TIMSS sample. On average, we found that girls

achieve statistically significantly higher test scores than boys. Table 3.1 also

shows the descriptive statistics of variables of interest of this study, which is

school factors, including control variables of students’ family background and

school characteristics. A brief comparison of the TIMSS sample and population

in Malaysia, in 2011, secondary school in Malaysia had an average school size of

974 pupils per school in comparison to 1,449 in the TIMSS sample. Regarding

average class size, there are 28 pupils per class compared to around 35 students

in the TIMSS sample. 49.27% (1,119) secondary schools from the total number of

secondary schools in Malaysia (2,271) located in rural areas in contrast to 60%

in the TIMSS sample. Lastly, about 2% (47 out of 2,271) secondary school in

Malaysia is categorised as single-sex schools as compared to 5% in the TIMSS

sample. Table 3.1 presents the descriptive statistics of the variables of interest by

gender to examine if there is a relationship between the corresponding variable

and students’ gender. The resulted relationship tests are summarised in column

(5) of Table 3.1, which consists of a t-test and Chi-squared test. The t-test refers
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to the test of mean differences between the continuous variables and students’

gender, while the Chi-squared test refers to the test of the relationship between

the categorical variables and students’ gender.
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Figure 3.3: Distribution of class size by gender

Table 3.1 shows that, on average, the number of students in a class is 35 students,

with girls are more likely to be in a large class (see Figure 3.3 for graphical

illustration). Approximately 50% of the students enrolled in the schools with a

high supply of school resources such as instructional materials (e.g. textbooks,

papers, and pencils), infrastructure (e.g. school buildings, lighting systems, and

classrooms), and IT staff. About half of the students enrolled in schools that

do not have difficulty in hiring new teachers, have a low principal attendance in

leadership activities, and have a medium level of parental involvement in school.

Regarding the mean difference of the variable of interest by student’s gender, most

of the variables, except instructional materials, teacher incentives, and school

principals’ role, show statistically significant results, indicating the appropriateness

of this research to analyse the education production model by student gender.
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For students’ family background, a large proportion of the students either reported

that they have secondary education parents (approximately 40%) or they do not

know their parents’ educational attainment (20-30%). A majority of the students,

especially boys, have less than one bookcase at home (i.e. less than 26 books

excluding magazines, newspapers, or school books). However, only one-third or

less of the students have reported a low number of reading resources, referring to

their own books (except school books), references books, and a dictionary. For

other home possessions, approximately 60% of the students have low technology

resources, and half of the students do not have their own study room. Overall,

only parental education and reading resources show a significant difference based

on student gender.

In regards to students’ school characteristics, a majority of them enrolled in schools

that have 50 percent and fewer students that come from disadvantaged homes,

located in urban areas, and have instructional time of six and more hours per day.

3.6 Empirical results

In this section, we first present the estimated effects of the school factors on student

attainment in the full sample (Tables 3.2 and 3.3) with dependent variables of

students’ test scores in mathematics and science using two methods, OLS and IV.

We then report the estimated results of the school factors on student attainment in

sub-samples of school location (urban and rural) and school size dummy (whether

a school has student enrolment of more than 974, the average school size in

Malaysia in 20119, or not). We end this section with the reports of the sensitivity

analysis of the baseline models using alternative specifications.

9See a report by the Ministry of Education Malaysia (2013c).
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Table 3.2: Estimates of school effects on student attainment in mathematics
Dependent variable: Test scores OLS models IV 2SLS models
(i.e. average of 5 plausible values) instrument = instruments =

eight-grade size eight-grade size
and school size

Boys Girls Boys Girls Boys Girls
(1) (2) (3) (4) (5) (6)

Class size 3.122∗∗∗ 1.916∗∗∗ 2.021∗∗∗ 1.796∗∗∗ 2.499∗∗∗ 2.345∗∗∗

(0.227) (0.221) (0.529) (0.425) (0.508) (0.403)
Class size squared −0.007 0.020

(0.020) (0.025)
Instructional materials (base: a lot)
Instructional materials (a little) −29.102∗∗∗ −18.367∗∗∗ −30.157∗∗∗ −18.295∗∗∗ −29.735∗∗∗ −17.583∗∗∗

(3.823) (3.445) (3.793) (3.346) (3.789) (3.351)
Infrastructures (base: a lot)
Infrastructure (some) −14.254∗∗∗ −11.587∗∗∗ −12.709∗∗∗ −11.562∗∗∗ −13.346∗∗∗ −12.220∗∗∗

(4.049) (3.938) (4.028) (3.908) (4.034) (3.924)
Infrastructure (little) −17.023∗∗∗ −20.414∗∗∗ −16.502∗∗∗ −20.620∗∗∗ −16.648∗∗∗ −20.617∗∗∗

(5.264) (4.620) (5.087) (4.549) (5.096) (4.565)
IT staff (base: a lot)
IT staff (a little) 21.442∗∗∗ 19.257∗∗∗ 21.992∗∗∗ 19.417∗∗∗ 21.700∗∗∗ 18.706∗∗∗

(3.598) (3.395) (3.542) (3.437) (3.536) (3.433)
Computers per student 17.568 7.927 0.461 7.129 7.769 16.603

(17.388) (15.165) (18.956) (16.402) (18.787) (16.342)
Teacher incentives (1 = yes) 2.861 2.759 1.519 2.877 2.067 2.971

(3.065) (2.775) (3.100) (2.753) (3.080) (2.754)
Teacher hiring (base: difficult)
Teacher hiring (easy) 17.030∗∗∗ −1.473 19.039∗∗∗ −1.561 18.239∗∗∗ −1.920

(5.306) (4.686) (5.430) (4.674) (5.350) (4.633)
No teacher hiring 19.736∗∗∗ 3.279 22.800∗∗∗ 3.401 21.522∗∗∗ 2.356

(5.246) (4.597) (5.537) (4.651) (5.430) (4.599)
Principal attendance in leadership activities (base: low)
Principal attendance in leadership activities (high) −2.661 2.399 −1.414 2.237 −1.924 1.919

(3.226) (2.726) (3.216) (2.667) (3.207) (2.667)
Parental involvement in school (base: low)
Parental involvement in school (high) 41.867∗∗∗ 43.408∗∗∗ 40.112∗∗∗ 43.594∗∗∗ 40.830∗∗∗ 44.060∗∗∗

(4.991) (4.221) (5.045) (4.210) (5.041) (4.210)
Parental involvement in school (medium) 27.552∗∗∗ 28.605∗∗∗ 27.089∗∗∗ 28.788∗∗∗ 27.288∗∗∗ 28.574∗∗∗

(3.944) (3.589) (3.914) (3.558) (3.923) (3.564)
Continued on next page
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Table 3.2 – continued from previous page
Dependent variable: Test scores OLS models IV 2SLS models
(i.e. average of 5 plausible values) instrument = instruments =

eight-grade size eight-grade size
and school size

Boys Girls Boys Girls Boys Girls
(1) (2) (3) (4) (5) (6)

Constant 421.105∗∗∗ 434.083∗∗∗ 423.234∗∗∗ 435.414∗∗∗ 422.121∗∗∗ 433.600∗∗∗

(10.012) (8.050) (9.883) (7.993) (9.840) (7.975)
First-stage estimates
Dependent variable: Class size
Eight-grade size 0.023∗∗∗ 0.024∗∗∗ 0.014∗∗∗ 0.013∗∗∗

(0.001) (0.001) (0.002) (0.001)
School size (enrolment) 0.002∗∗∗ 0.003∗∗∗

(0.000) (0.000)
Number of observations 2815 2918 2815 2918 2815 2918
Adjusted R-squared 0.396 0.373 0.391 0.373 0.395 0.372
χ2 statistic (p-value) of endogeneity test 0.018 0.775 0.153 0.228
First-stage F-statistics 455.956∗∗∗ 525.401∗∗∗ 278.255∗∗∗ 414.667∗∗∗

χ2 statistic (p-value) of overidentifying restrictions test 0.000 0.000
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗ Significant at the 1% level. The plausible values

refer to the range of competence that a student might have, given the student’s item responses in an assessment. See Appendix B Table A3.3 for full

results including students’ family background and school characteristics.
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Table 3.2 shows the estimated results of equation (3.1) using students’ scores

in mathematics. The results using students’ scores in science are, in general,

very similar except the teacher incentives and computers per student effects (see

Table 3.3). Both tables show the estimated results using OLS and IV 2SLS

methods by student gender. The IV method includes the models that use the

instruments of eight-grade size and both eight-grade size and school size in the

estimations. The post-estimation results for the IV method are reported in the

bottom section of each table. These post-estimation results include the test of

endogeneity, first-stage regression statistics, and test of overidentifying restrictions.

As we specified a robust VCE10 as the variance estimator in each estimation, we

then chose Wooldridge’s score test as the endogeneity test and the overidentifying

restrictions test. An advantage of Wooldridge’s score test is that it can tolerate

heteroskedastic and autocorrelated errors in the model estimates.

Overall, the IV results indicate that there is some evidence of an endogeneity

problem in the OLS estimates, especially in the estimation using students’ test

scores in science. The evidence is supported by statistically significant results of

the endogeneity test, that is Wooldridge’s score test with a null hypothesis that

the class size variable is exogenous. The instruments employed in the models of

interest also have shown reliable or not-weak results with statistically significant

results of the F-statistics of the first-stage regression and Wooldridge’s robust score

test of overidentifying restrictions. The significant results of the IV post-estimation

indicate that the exclusion restriction of the method is satisfied.

10Robust to some types of misspecification to ensure that the observations are independent, which is one of
the features of the estimator.
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Table 3.3: Estimates of school effects on student attainment in science
Dependent variable: Test scores OLS models IV 2SLS models
(i.e. average of 5 plausible values) instrument = instruments =

eight-grade size eight-grade size
and school size

Boys Girls Boys Girls Boys Girls
(1) (2) (3) (4) (5) (6)

Class size 3.771∗∗∗ 2.076∗∗∗ 0.329 0.335 0.609 0.468
(0.253) (0.239) (0.619) (0.487) (0.601) (0.473)

Class size squared −0.022 0.002
(0.023) (0.026)

Instructional materials (base: a lot)
Instructional materials (a little) −33.978∗∗∗ −22.893∗∗∗ −37.280∗∗∗ −25.129∗∗∗ −37.033∗∗∗ −24.957∗∗∗

(4.209) (3.538) (4.321) (3.549) (4.300) (3.547)
Infrastructure (base: a lot)
Infrastructure (some) −12.454∗∗∗ −11.126∗∗∗ −7.619∗ −9.050∗∗ −7.992∗ −9.209∗∗

(4.332) (3.943) (4.340) (3.927) (4.326) (3.919)
Infrastructure (little) −17.167∗∗∗ −23.049∗∗∗ −15.525∗∗∗ −23.077∗∗∗ −15.611∗∗∗ −23.076∗∗∗

(5.932) (4.681) (5.741) (4.589) (5.732) (4.587)
IT staff (base: a lot)
IT staff (a little) 24.964∗∗∗ 26.270∗∗∗ 26.674∗∗∗ 28.523∗∗∗ 26.502∗∗∗ 28.351∗∗∗

(4.108) (3.584) (4.173) (3.679) (4.154) (3.670)
Computers per student 58.444∗∗∗ 46.889∗∗∗ 4.954 16.966 9.239 19.252

(17.859) (15.454) (20.436) (17.306) (20.220) (17.190)
Teacher incentives (1 = yes) 8.024∗∗ 4.917∗ 3.823 4.632 4.145 4.655

(3.476) (2.955) (3.590) (2.940) (3.566) (2.936)
Teacher hiring (base: difficult)
Teacher hiring (easy) 20.348∗∗∗ 2.712 26.641∗∗∗ 3.837 26.171∗∗∗ 3.750

(6.071) (5.527) (6.524) (5.642) (6.464) (5.623)
No teacher hiring 24.552∗∗∗ 8.104 34.138∗∗∗ 11.408∗∗ 33.388∗∗∗ 11.156∗∗

(5.994) (5.399) (6.607) (5.572) (6.532) (5.548)
Principal attendance in leadership activities (base: low)
Principal attendance in leadership activities (high) −2.542 3.240 1.362 4.228 1.063 4.151

(3.481) (2.789) (3.577) (2.770) (3.561) (2.768)
Parental involvement in school (base: low)
Parental involvement in school (high) 40.915∗∗∗ 51.559∗∗∗ 35.419∗∗∗ 50.106∗∗∗ 35.840∗∗∗ 50.219∗∗∗

(5.510) (4.522) (5.655) (4.554) (5.642) (4.550)
Parental involvement in school (medium) 26.971∗∗∗ 36.470∗∗∗ 25.525∗∗∗ 37.162∗∗∗ 25.641∗∗∗ 37.110∗∗∗

(4.510) (3.803) (4.572) (3.823) (4.561) (3.814)
Continued on next page
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Table 3.3 – continued from previous page
Dependent variable: Test scores OLS models IV 2SLS models
(i.e. average of 5 plausible values) instrument = instruments =

eight-grade size eight-grade size
and school size

Boys Girls Boys Girls Boys Girls
(1) (2) (3) (4) (5) (6)

Constant 376.587∗∗∗ 375.348∗∗∗ 383.203∗∗∗ 381.181∗∗∗ 382.551∗∗∗ 380.743∗∗∗

(11.500) (9.312) (11.786) (9.317) (11.731) (9.310)
First-stage estimates
Dependent variable: Class size
Eight-grade size 0.023∗∗∗ 0.024∗∗∗ 0.014∗∗∗ 0.013∗∗∗

(0.001) (0.001) (0.002) (0.001)
School size (enrolment) 0.002∗∗∗ 0.003∗∗∗

(0.000) (0.000)
Number of observations 2815 2918 2815 2918 2815 2918
Adjusted R-squared 0.393 0.416 0.350 0.404 0.357 0.406
χ2 statistic (p-value) of endogeneity test 0.000 0.000 0.000 0.000
First-stage F-statistics 455.956∗∗∗ 525.401∗∗∗ 278.255∗∗∗ 414.667∗∗∗

χ2 statistic (p-value) of overidentifying restrictions test 0.031 0.311
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗ Significant at the 1% level. The plausible values

refer to the range of competence that a student might have, given the student’s item responses in an assessment. See Appendix B Table A3.4 for full

results including students’ family background and school characteristics.
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Both tables (Tables 3.2 and 3.3) show that class size has a positive and statistically

significant effect on students’ test scores, with the test scores approximately twice

as high for boys as for girls when class size increases by one point. This finding

is inconsistent with previous studies such as Glewwe and Jacoby (1994), Cho

et al. (2012), Lee and Barro (2001), and Monks and Schmidt (2011) who have

examined the effects of the corresponding countries’ policy of class size reduction.

However, it is in line with Dieterle (2015), Galton and Pell (2012), Breton (2014),

Konstantopoulos (2008), and Hoxby’s (2000) findings of a positive class size effect.

The results, to some extent, are consistent even after the causality effect between

the class size and student attainment has been addressed. However, it should

be emphasised that the positive effect of the class size on student attainment is

relatively small.

Although the results are inconsistent with the theory and empirical work in class

size effect, we found evidence of a negative effect of the class size squared but

not statistically significant. The negative effect of the class size squared indicates

that students’ test scores first increase with class size but at a decreasing rate

(diminishing marginal returns), as students put more efforts in the learning process

or as students are able to cope with the situation probably starting from his or

her previous grade (in the assumption that education is a cumulative process).

Then, at some point (223 for maths and 171 for science), the students’ scores stop

growing, reach the optimal level, and then start to decrease as class size becomes

larger. The decrement is probably in line with Lazear’s (2001) theory of class size,

where if a classroom gets congested, students’ and teachers’ focus on learning

and teaching in the classroom is limited. This situation may reduce students’

motivation or ability to learn and ultimately affect their performance.
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Notes: Base group is 50-59 years old. Dependent variable is students' test scores in mathematics,
which is students' average of five plausible values. Plausible values refer to the range of
competence that a student might rationally have, given the student's item responses. Overall,
the percentage of teachers with and without degree qualification aged less than 30 years old
is 30% and 14%, respectively.

Differences of predictive margins of teacher qualification (1 = degree) with 95% CIs

Figure 3.4: The relationship between teacher’s qualification, age, and students’ attainment

According to Hattie (2005), a potential explanation for the positive effect of

large class size is that students in the class are probably taught by highly capable

teachers that can handle a large number of students in a class. Figure 3.4 shows the

evidence of a positive relationship between teachers’ qualifications and students’

attainment (where we add teacher characteristics in the baseline model), with

students tending to perform better if they are taught by degree-qualified teachers

either younger or older. In addition, a positive surrounding in the classroom may

help the low achiever students, in particular, to perform better with the help of

the high achiever students for the classroom, supporting the idea of positive peer

effects (Blatchford et al., 2011; Duflo et al., 2011; Lazear, 2001). Lastly, due to

resource constraints, the opportunity cost for schools to have smaller class sizes

may be higher compared to other options such as providing LCD projector for

each of the large class sizes, which results in better student performance (Lazear,

2001; Krugger, 2003).
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Regarding school resources, Tables 3.2 and 3.3 show that an adequate supply of

instructional materials (e.g. textbooks, papers, and pencils) and infrastructure

(e.g. school buildings, lighting systems, and classrooms) may improve students’

test scores. These findings are consistent with studies by Demir et al. (2010), Lee

and Barro (2001), and Zhao and Glewwe (2010) among others.

Another noteworthy finding from Tables 3.2 and 3.3 is that both IT related

resources, IT staff resources (a little), which refers to technologically competent

staff, and computers per student show positive and statistically significant effects

on student attainment. However, we only find a significant effect of computers per

student when we use the students’ test scores in science as a dependent variable.

For instance, Table 3.3 shows that an increase in one unit of a computer per

student will increase students’ scores in science about 58 points, with a standard

deviation of 18. However, unexpectedly, the supply of IT staff at “a little” level

compared to “a lot” level has a large positive effect on students’ performance. A

potential explanation for the weak findings of the IT staff resources at a high level

is that there might be other related resources that contribute to the improvement

in students outcome such as the provision of netbooks and access to the internet.

In 2010, the Malaysian Communications and Multimedia Commission (SKMM)

had allocated one million 1Malaysia Netbooks with ready broadband access to

students from low-income families in particular (Malaysian Communications and

Multimedia Commission, 2010). The allocation possibly indirectly affected the

benefit of the provision of IT competent staff in schools on student outcomes. This

could be considered a crowding out effect, where the government or the SKMM

initiatives to allocate netbooks among the students has reduced the usage of IT

staff and computers in schools. In this respect, the allocation of netbooks among

students that might increase students’ interest in learning allows the impact of

those IT resources to be lowered, offsetting the government’s spending on those

same causes. Among others, the benefit of the availability of the computers

and technology at an unremarkable level on educational outcomes is in line with
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studies by Bulman and Fairlie (2016) and Fuchs and Wößmann (2004).

Similar to IT resources effects, teacher incentives show a weak effect on student

attainment. Only when we employ student attainment in science, do teacher

incentives have a statistically significant effect on students’ scores. In particular,

Table 3.3 shows that male students may score 8 points more, while female students

may score 5 points more if schools reported that they are willing to provide teacher

incentives such as housing, bonuses, and smaller classes in school. For teacher

hiring, which refers to the level of schools’ difficulty in hiring teachers, both Tables

3.2 and 3.3 show that easiness in teacher hiring has a significant and positive

effect on male student attainment. Ease of hiring of teachers may increase male

students’ test scores by approximately 20 points. This finding appears to indicate

that the Ministry’s plan in the MEB policy to tighten teacher entry requirements

is less effective in enhancing student achievement.

Lastly, we found that principals’ role in attending leadership activities is not

effective in enhancing students’ attainment. This finding is potentially related

to the school characteristics such as having limited resources that hinder school

principals from conducting the goals that they set after attending the professional

leadership activities. In addition, the finding may be in line with Coelli and

Green’s (2012) argument that show that principals will take time to maximise

their efforts at a school. However, we found a significant and strong effect of

parents’ role in school on students’ attainment. In particular, Tables 3.2 and 3.3

show that in the presence of a high level of parental involvement in school, female

students’ scores will increase about 45 points, while male students’ scores will

increase about 35 points. The substantial effect of the parental involvement in

school corresponding with studies such as by Fajoju et al. (2016) and Gunnarsson

et al. (2009) among others.

Overall, we found that students may obtain better scores in mathematics and

science if schools have an adequate supply of resources (in particular, “a lot” of
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instructional materials and infrastructure while at “a little” level for IT staff),

ease in hiring teachers, and a high level of parental involvement in schools. In

regards to an attempt to reduce the gender gap between male and female students

attainment with boys performing worse than girls, this study suggests boys should,

in particular, be in schools with larger classes, a high tendency to easily hire new

teachers, and that have an adequate supply of school resources. These overall

findings are nearly similar with the results of mean difference test in Table 3.1,

except instructional materials effect, thus affirm the above discussion.
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Table 3.4: Estimates of school effects on student attainment in mathematics including clustering and sampling weight
Dependent variable: Test scores OLS models IV 2SLS models
(i.e. average of 5 plausible values)
Cluster standard error Yes Yes Yes Yes
Weighted sampling No Yes No Yes

Boys Girls Boys Girls Boys Girls Boys Girls
(1) (2) (3) (4) (5) (6) (7) (8)

Class size 3.122∗∗∗ 1.916∗∗∗ 3.017∗∗∗ 1.828∗∗∗ 2.021 1.796 1.954 1.725
(0.639) (0.585) (0.654) (0.580) (1.529) (1.147) (1.609) (1.179)

Class size squared −0.007 0.020 −0.007 0.020
(0.054) (0.064) (0.054) (0.067)

Instructional materials (base: a lot)
Instructional materials (a little) −29.102∗∗∗ −18.367∗ −29.288∗∗ −18.794∗ −30.157∗∗∗ −18.295∗∗ −30.477∗∗∗ −18.709∗∗

(11.145) (9.519) (11.256) (9.549) (10.946) (9.075) (10.948) (9.053)
Infrastructure (base: a lot)
Infrastructure (some) −14.254 −11.587 −12.209 −9.808 −12.709 −11.562 −10.393 −9.840

(12.859) (11.407) (12.805) (11.476) (12.608) (11.302) (12.563) (11.369)
Infrastructure (little) −17.023 −20.414 −17.668 −20.201 −16.502 −20.620 −17.002 −20.372

(16.179) (13.945) (16.280) (13.927) (15.654) (13.690) (15.662) (13.685)
IT staff (base: a lot)
IT staff (a little) 21.442∗∗ 19.257∗∗ 19.627∗ 18.082∗ 21.992∗∗ 19.417∗∗ 20.285∗∗ 18.193∗

(10.475) (9.238) (10.438) (9.213) (10.236) (9.308) (10.187) (9.357)
Computers per student 17.568 7.927 22.527 11.885 0.461 7.129 4.639 11.869

(52.855) (42.683) (50.710) (42.703) (58.488) (47.060) (57.205) (48.755)
Teacher incentives (1 = yes) 2.861 2.759 2.267 2.242 1.519 2.877 0.877 2.333

(8.559) (7.464) (8.670) (7.476) (8.597) (7.355) (8.700) (7.361)
Teacher hiring (base: difficult)
Teacher hiring (easy) 17.030 −1.473 20.887 0.516 19.039 −1.561 22.784 0.441

(16.684) (11.744) (16.789) (12.153) (17.545) (11.637) (17.816) (12.042)
No teacher hiring 19.736 3.279 23.665 5.192 22.800 3.401 26.638 5.290

(16.685) (11.428) (16.994) (11.857) (17.980) (11.506) (18.474) (11.947)
Principal attendance in leadership
activities (base: low)
Principal attendance in leadership −2.661 2.399 −1.728 3.077 −1.414 2.237 −0.330 2.876
activities (high) (9.762) (7.545) (9.828) (7.437) (9.646) (7.249) (9.801) (7.175)

Parental involvement in school
(base: low)
Parental involvement in school 41.867∗∗∗ 43.408∗∗∗ 41.811∗∗∗ 43.774∗∗∗ 40.112∗∗∗ 43.594∗∗∗ 40.194∗∗∗ 43.984∗∗∗

(high) (15.256) (12.551) (15.127) (12.406) (15.456) (12.538) (15.332) (12.443)
Continued on next page
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Table 3.4 – continued from previous page
Dependent variable: Test scores OLS models IV 2SLS models
(i.e. average of 5 plausible values)
Cluster standard error Yes Yes Yes Yes
Weighted sampling No Yes No Yes

Boys Girls Boys Girls Boys Girls Boys Girls
(1) (2) (3) (4) (5) (6) (7) (8)

Parental involvement in school 27.552∗∗ 28.605∗∗∗ 27.776∗∗ 28.972∗∗∗ 27.089∗∗ 28.788∗∗∗ 27.433∗∗ 29.179∗∗∗

(medium) (11.289) (10.513) (11.101) (10.415) (11.051) (10.367) (10.876) (10.319)
First-stage estimates
Dependent variable: Class size
Eight-grade size 0.023∗∗∗ 0.024∗∗∗ 0.022∗∗ 0.024∗∗∗

(0.005) (0.004) (0.005) (0.005)
Number of observations 2815 2918 2815 2918 2815 2918 2815 2918
Adjusted R-squared 0.396 0.373 0.399 0.372 0.391 0.373 0.394 0.372
χ2 statistic (p-value) of endogeneity test 0.398 0.916 0.445 0.947
First-stage F-statistics 24.971∗∗∗ 29.814∗∗∗ 21.787∗∗∗ 27.086∗∗∗

Notes: Standard errors in parentheses. Standard error clustered at the school level. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗ Significant

at the 1% level. The plausible values refer to the range of competence that a student might have, given the student’s item responses in an assessment.

Variables missing, students’ family background and school characteristics are controlled but not reported for brevity.

87



Chapter 3. School Effects on Student Attainment in Malaysia

As robustness checks for the findings, we specify the education production model

including clustering and sampling weight. Our aim is to examine the effectiveness

of the school factors explicitly and nationally. Table 3.4 shows the estimated

school effects on student scores in mathematics in the presence of the specifications.

The estimated results on student scores in science are similar and thus presented

in Appendix B (Table A3.5) for simplicity.

As we take account of expected correlated error terms within schools, columns

(1), (2), (5), and (6) show unchanged results in comparison to our baseline model

in Table 3.2 even though the school effects including the post-estimation tests

of the IV method have a weak significance level. Other columns, which have

controlled for the sampling weight of total students, have also reported the same

magnitude results. However, again, note that the significance level of the variables

of interest diminishes. For instance, the effects of school resources (infrastructure)

and teacher hiring become insignificant at a 10 percent significant level on student

attainment.

3.6.1 School effects on student attainment by school location (urban

and rural)

This subsection attempts to present the education production model based on

school location (urban and rural areas) to support our discussion for the baseline

models and provide appropriate policy responses in respective areas. This subsec-

tion also aims to determine to what extent the initiatives within the MEB may

help to reduce student achievement gaps based on school location and gender in

Malaysia.
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Table 3.5: IV estimates of school effects on student attainment in mathematics by school
location

Dependent variable: Test scores Urban Rural
(i.e. average of 5 plausible values) Boys Girls Boys Girls

(1) (2) (3) (4)
Class size −0.892 2.117∗∗ 4.009∗∗∗ 2.222∗∗∗

(1.056) (1.065) (0.653) (0.463)
Class size squared

Instructional materials (base: a lot)
Instructional materials (a little) −45.478∗∗∗ −29.602∗∗∗ −32.671∗∗∗ −18.406∗∗∗

(5.993) (6.404) (5.107) (4.072)
Infrastructure (base: a lot)
Infrastructure (some) −27.178∗∗∗ −28.094∗∗∗ 1.621 0.050

(5.694) (6.543) (6.254) (5.145)
Infrastructure (little) −45.941∗∗∗ −41.555∗∗∗ 3.683 −10.247∗

(9.746) (9.191) (7.049) (5.648)
IT staff (base: a lot)
IT staff (a little) 37.120∗∗∗ 34.463∗∗∗ 18.590∗∗∗ 14.418∗∗∗

(6.348) (8.792) (4.629) (4.146)
Computers per student 10.759 −19.394 −23.364 12.324

(24.081) (22.157) (32.462) (27.953)
Teacher incentives (1 = yes) 17.121∗∗∗ 10.028∗ −2.808 3.001

(6.370) (5.329) (3.820) (3.355)
Teacher hiring (base: difficult)
Teacher hiring (easy) 8.226 −4.624 21.870∗∗∗ 6.275

(7.289) (7.621) (8.220) (6.532)
No teacher hiring 24.257∗∗∗ −2.457 19.273∗∗ 10.975

(7.567) (7.010) (8.254) (6.836)
Principal attendance in leadership
activities (base: low)
Principal attendance in leadership 2.785 12.919∗∗∗ −12.415∗∗∗ −5.435
activities (high) (4.809) (4.877) (4.548) (3.681)

Parental involvement in school
(base: low)
Parental involvement in school −5.754 28.071∗∗∗ 62.865∗∗∗ 52.518∗∗∗

(high) (8.735) (7.768) (6.293) (5.128)
Parental involvement in school −1.767 9.642∗ 47.105∗∗∗ 41.111∗∗∗

(medium) (6.908) (5.817) (5.117) (4.359)
Constant 458.249∗∗∗ 459.789∗∗∗ 396.966∗∗∗ 411.665∗∗∗

(14.924) (14.361) (14.148) (10.486)
Number of observations 1114 1095 1701 1823
χ2 statistic (p-value) of endogeneity test 0.002 0.399 0.816 0.820
First-stage F-statistics 151.380∗∗∗ 151.609∗∗∗ 319.352∗∗∗ 577.887∗∗∗

Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level.
∗∗∗ Significant at the 1% level. The plausible values refer to the range of competence that a student

might have, given the student’s item responses in an assessment. Variables missing, students’ family

background, and school characteristics are controlled but not reported for brevity. See Table A3.6 in

Appendix B for results using other methods.
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Table 3.6: IV estimates of school effects on student attainment in science by school location
Dependent variable: Test scores Urban Rural
(i.e. average of 5 plausible values) Boys Girls Boys Girls

(1) (2) (3) (4)
Class size −4.532∗∗∗ −1.583 2.405∗∗∗ 1.105∗∗

(1.275) (1.200) (0.788) (0.562)
Instructional materials (base: a lot)
Instructional materials (a little) −62.082∗∗∗ −43.095∗∗∗ −31.358∗∗∗ −24.131∗∗∗

(7.310) (6.820) (5.526) (4.374)
Infrastructure (base: a lot)
Infrastructure (some) −10.121 −18.466∗∗∗ −0.244 4.312

(6.737) (6.872) (6.496) (5.411)
Infrastructure (little) −19.897∗ −36.851∗∗∗ −5.836 −11.959∗

(10.893) (8.379) (8.021) (6.353)
IT staff (base: a lot)
IT staff (a little) 40.423∗∗∗ 52.260∗∗∗ 21.219∗∗∗ 20.986∗∗∗

(8.135) (8.725) (5.361) (4.553)
Computers per student 6.371 −36.652 −15.643 21.739

(28.599) (24.467) (37.061) (28.842)
Teacher incentives (1 = yes) 15.067∗∗ 13.798∗∗ −1.506 3.292

(7.681) (5.824) (4.445) (3.628)
Teacher hiring (base: difficult)
Teacher hiring (easy) 21.292∗∗ −4.079 20.371∗∗ 9.240

(9.131) (8.971) (10.359) (8.446)
No teacher hiring 57.867∗∗∗ 9.611 14.195 14.526∗

(9.269) (7.964) (10.433) (8.799)
Principal attendance in leadership
activities (base: low)
Principal attendance in leadership 7.466 8.521∗ −5.714 −0.008
activities (high) (5.696) (4.950) (5.107) (3.895)

Parental involvement in school
(base: low)
Parental involvement in school −14.289 41.835∗∗∗ 56.216∗∗∗ 55.270∗∗∗

(high) (10.356) (7.794) (7.079) (5.730)
Parental involvement in school 2.600 23.736∗∗∗ 43.603∗∗∗ 46.986∗∗∗

(medium) (8.431) (6.292) (5.948) (4.845)
Constant 390.633∗∗∗ 398.443∗∗∗ 380.615∗∗∗ 367.698∗∗∗

(18.526) (16.364) (16.312) (12.441)
First-stage estimates
Dependent variable: Class size
Eight-grade size 0.020∗∗∗ 0.021∗∗∗ 0.026∗∗∗ 0.027∗∗

(0.002) (0.002) (0.001) (0.001)
Number of observations 1114 1095 1701 1823
χ2 statistic of endogeneity test 0.000 0.000 0.000 0.007
First-stage F-statistics 150.477∗∗∗ 152.038∗∗∗ 338.495∗∗∗ 595.215∗∗∗

Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level.
∗∗∗ Significant at the 1% level. The plausible values refer to the range of competence that a student

might have, given the student’s item responses in an assessment.Variables missing, students’ family

background, and school characteristics are controlled but not reported for brevity. See Table A3.7 in

Appendix B for results using other methods. The resulted estimates including clustering and sampling

weight specifications are the same as with our baseline model that specified the specifications.
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The estimated school effects on student attainment in mathematics and science by

school location, urban and rural areas, are shown in Tables 3.5 and 3.6, respectively.

In this study, rural areas refer to the medium size city or large town, small town

or village, and remote rural. The urban and suburban areas are referred to as

the urban area with an estimated population of 10,000 or more people based on

indicators by the Department of Statistics Malaysia (2014).

Only Table A3.6 in Appendix B and the Table 3.6) show almost the same findings

as in the full sample, Tables 3.2 and 3.3, with class size, school resources, and

parental involvement in school show a significant impact on students’ outcomes.

In addition, we find that the impact of class size changes when we estimate the

variable on students’ scores in urban schools. In particular, male students in

the urban schools tend to perform better as class size decreases, with a ten-unit

decrease in class size will increasing boys’ scores in science by about 50 points.

This finding is consistent with many previous studies and economies of scale,

where an institution becomes more efficient if the cost in purchasing capital such

as hiring more workers could be minimised.

All school resource factors (institutional materials, infrastructure, and IT staff)

show an unchanged impact as in the full sample. Specifically, Tables 3.5 and

3.6 show some evidence that fewer school resources, except the IT staff, have

significantly reduced male students’ attainment in urban compared to rural areas.

The less significant impact of a low level of school resources in rural areas may be

due to the government’s initiatives in providing free tuition classes and netbooks

for students especially those from the rural areas. On the other hand, we assume

that students in urban areas are less likely to be affected with a low supply of IT

staff because they have a better experience in using technology and may need less

help from the IT staff than students in rural areas. Among others, their frequency

of using a computer at home might help them to perform better compared to their

peers in rural areas. Lastly, a substitution effect possibly explains the unexpected

findings, for example, if schools do not need IT staff, then they might choose
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to spend that money on better resources such as student exercise books, new

classrooms, and so on.

Next, we discuss the impact of teacher incentives, ease of hiring teachers, and

principals and parental roles in school on student attainment. Both teacher

incentives and teacher hiring show significant and positive effects on male student

attainment in urban areas in particular. However, Table 3.6 shows that if schools

reported that they find hiring new teachers easy, only male students’ achievement

in science is improved. In the presence of a high level of principals’ role in the

schools and parental roles in schools, respectively, male students in rural schools

and urban schools tend to perform worse. In addition, male students in rural

areas also tend to achieve low test scores if they are attending schools with a high

parental involvement. These results may be explained by the reverse causality

effect, where the impact of both factors is affected by student outcomes. For

instance, even though school principals have encouraged teachers to provide extra

tuition classes in order to improve students’ performance, students, especially

those with a long commute to the area may not make a full effort. In addition,

male students’ lack of interest in schooling as argued by Jelas et al. (2014) and

Ismail (2015) may cause the impact of this effort to be limited for the enhancement

of student achievement.

Overall, an increase in the number of students in a classroom in rural areas and

school resources regarding instructional materials and infrastructure in urban

areas appear to be possible ways in reducing the gender gap between male and

female students’ in science in particular. Additionally, to reduce the student

achievement gap by school location regardless of students’ gender, very often

parental involvement in the school is recommended.
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3.6.2 School effects on student attainment by school size

Some researchers argued that large schools are more cost-effective (Hanushek,

2003; Jepsen and Rivkin, 2009; Dee and West, 2011). This is because large schools

may have the ability to save on costs such as on school resources through bulk

purchasing power. In addition, resources specialization and innovative curriculum

come at a lower cost in large schools. However, a report by Hanover Research

(2015) shows that the benefits of a large school size are only up to certain point11

and that the smallest and largest schools have the highest cost to operate. Thus,

in this subsection, we are interested in examining the direct and indirect costs

associated with the large schools through the impact of this study’s school factors

of interest on student attainment based on school size. School size refers to the

total number of students enrolled in a school. We interact the school size dummy,

whether a school has more than average school enrolment, 974 students enrolled in

the given year12, and school factors in the MEB. We use the school size dummy to

provide a guideline for policymakers on whether to increase (e.g. through school

consolidation) or decrease school size quotas in Malaysian schools based on the

threshold.

11For instance, Monk (1987) shows that the benefit of larger enrolment in a school is diminished once the
school’s enrolment exceeds 400 students.

12The threshold is based on reported average school size in Malaysia from 2011 (see a report by the Ministry
of Education Malaysia (2013c)).
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Table 3.7: Estimates of school effects on student attainment by dummy of school size (more than 974 students)
Dependent variables: Test scores Mathematics Science
(i.e. average of 5 plausible values) 0 = No 1 = Yes 0 = No 1 = Yes

Boys Girls Boys Girls Boys Girls Boys Girls
(1) (2) (3) (4) (5) (6) (7) (8)

Class size 4.001∗∗∗ 1.819∗∗ 3.596∗∗∗ 2.221∗∗∗ 5.858∗∗∗ 1.941∗∗ 4.103∗∗∗ 2.354∗∗∗
(0.923) (0.878) (0.249) (0.257) (1.044) (0.974) (0.273) (0.275)

Instructional materials (base: a lot)
Instructional materials (a little) −12.745 −18.130∗∗ −24.353∗∗∗−15.146∗∗∗−22.064∗∗ −11.766 −28.420∗∗∗ −20.836∗∗∗

(9.320) (8.140) (4.167) (4.154) (11.044) (8.993) (4.617) (4.200)
Infrastructure (base: a lot)
Infrastructure (some) −25.406∗∗∗−23.586∗∗∗ −7.025 −1.884 −22.272∗∗ −10.449 −8.540∗ −3.210

(8.939) (7.287) (4.636) (4.462) (10.086) (8.316) (4.985) (4.451)
Infrastructure (little) 19.787∗ 4.133 −27.517∗∗∗−27.115∗∗∗ 32.177∗∗∗ 15.095∗ −29.683∗∗∗ −32.754∗∗∗

(10.324) (8.069) (6.308) (5.956) (11.691) (8.971) (7.040) (5.943)
IT staff (base: a lot)
IT staff (a little) −14.925∗ −2.991 24.439∗∗∗ 22.661∗∗∗−31.948∗∗∗−18.249∗∗ 35.382∗∗∗ 34.646∗∗∗

(9.030) (7.432) (4.260) (4.011) (9.618) (8.452) (4.882) (4.272)
Computers per student −23.202 46.416∗ 5.866 −43.309∗ 15.688 50.038∗ 78.496∗∗∗ 13.164

(34.439) (24.932) (27.952) (23.223) (38.642) (27.024) (27.676) (23.506)
Teacher incentives (1 = yes) 32.812∗∗∗ 18.303∗∗∗ −3.577 −1.074 41.996∗∗∗ 22.345∗∗∗ −1.816 −0.520

(6.485) (6.629) (3.912) (3.557) (7.586) (7.095) (4.269) (3.751)
Teacher hiring (base: difficult)
Teacher hiring (easy) 4.781 0.940 11.656∗ −13.147∗ −8.784 20.658∗ 26.106∗∗∗ −7.351

(10.991) (9.875) (6.733) (6.726) (13.480) (11.815) (7.327) (7.718)
No teacher hiring 1.863 −6.356 19.980∗∗∗ −2.991 −9.267 −1.367 34.901∗∗∗ 4.933

(10.654) (9.885) (6.701) (6.686) (12.884) (11.663) (7.284) (7.630)
Parental involvement in school (base: low)
Parental involvement in school (high) 16.296∗ 16.828∗∗∗ 60.328∗∗∗ 59.917∗∗∗ 29.607∗∗∗ 19.232∗∗∗ 55.522∗∗∗ 69.869∗∗∗

(8.521) (6.274) (6.184) (5.209) (10.211) (6.808) (6.841) (5.543)
Parental involvement in school (medium) 11.300∗ 28.255∗∗∗ 37.460∗∗∗ 34.843∗∗∗ 3.017 29.560∗∗∗ 36.399∗∗∗ 45.409∗∗∗

(6.689) (5.861) (4.926) (4.342) (7.778) (6.357) (5.643) (4.541)
Number of observations 725 760 2090 2158 725 760 2090 2158
Adjusted R-squared 0.545 0.482 0.391 0.385 0.513 0.513 0.398 0.438
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗ Significant at the 1% level. The plausible values refer to the range

of competence that a student might have, given the student’s item responses in an assessment. Variables missing, students’ family background, and school characteristics

are controlled but not reported for brevity. We found no significant effect of principal’s attendance in leadership activities and less efficient IV estimates, thus they are

not reported for brevity.
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Table 3.7 reports the estimated results of equation (3.1), including interaction

terms between the school size dummy and school factors, and we provide the

evidence separately by a dummy of school size for clarity purposes. We can see

that the effect of class size based on school size, in general, is almost similar to the

class size effect in the baseline estimates, Tables 3.2 and 3.3, with male students

appear to benefit more in large class sizes compared to female students if there is

an enrolment of 974 students or less in the school. A potential explanation for this

is that ceteris paribus, the proportion of the number of students to teachers in

the school is low which result in teachers are more likely to be efficient in delivery

and students performing better. The increment in the proportion also may be

lower than that of a larger size schools.

As expected, Table 3.7 shows that a substantial supply of instructional materials

and infrastructure are more likely to benefit students who are attending large

sized schools (more than 974 students enrolled in school). A potential explanation

for these findings is that large sized schools are able to provide more resources

(economies of scale), then students have the opportunity to use the abundant

resources in their learning. For the supply of IT staff, we found a similar result as

with our baseline models, Tables 3.2 and 3.3, especially for schools with a large

capacity. On the other hand, schools with a small capacity (i.e. low number of

students enrolled) show that the impact of the shortage in IT staff in the school

will decrease students’ scores in science in particular. These findings give another

potential explanations of why IT staff at “a little” level in the baseline models

is contradict with many previous findings. Besides, peer effects may contribute

to the positive effect of a shortage in IT staff in the large schools. For instance,

large schools probably have some students who have a high ability in IT that

may help their peers who are less skilled. However, we highlight here that these

explanations may be weak as we have no suitable instruments to address potential

unobserved effects of the IT staff (for example, the IT staffs’ level of expertise

and their intervention approach in helping the students) on student attainment.
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Looking at the computers per students, the ease of the hiring of teachers, and a

high level of parental involvement in school, we found that these school factors are

more likely to benefit boys in large schools. In contrast, male students may benefit

from the presence of teacher incentives only in small-sized schools. The positive

relationship between parental involvement in school and student attainment, in

large schools in particular, is inconsistent with a study by Dee et al. (2007) that

show that high parental involvement in school is positively related to student

attainment in small schools, in general. However, to note, the effect of parental

involvement in small school sizes is still positive although it is less than the effect

in large sized schools (more than 974 students). Overall, the positive impacts of

the school factors on student attainment in large schools indicate the economically

efficient characteristics of the implementation of corresponding school factors on

student outcomes.

3.6.3 Sensitivity analysis

Overall, findings from this study show pronounced differences in comparison to

many previous studies. However, we have provided some potential explanations

associated with the respective results, and some of them are not supported by

statistical arguments due to data limitations. Thus, to support the appropriateness

of the explanations that we have been made, in this subsection, we examine the

baseline model of this study, including alternative specifications. These include

class size dummy, where we replace the discrete variable of class size into a dummy

variable according to average class size in Malaysia in the given year13 and exclude

the control variables of students’ family background and school characteristics.

Lastly, we present evidence for the class size effects on students’ attainment based

on their socioeconomic backgrounds as an alternative measure to address the

potential bias problem in the class size estimates.

13See Ministry of Education Malaysia (2013c).
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Table 3.8: Estimates of school effects on student attainment including dummy class size
Dependent variables: Test scores Mathematics Science
(i.e. average of 5 plausible values)
Family background controls No Yes No Yes
School characteristics controls No Yes No Yes

Boys Girls Boys Girls Boys Girls Boys Girls
(1) (2) (3) (4) (5) (6) (7) (8)

Dummy class size (more than 28 students =1) 71.365∗∗∗ 43.190∗∗∗ 55.099∗∗∗ 31.385∗∗∗ 80.092∗∗∗ 42.903∗∗∗ 64.705∗∗∗ 33.252∗∗∗

(4.785) (5.252) (4.335) (4.585) (5.447) (5.854) (4.889) (4.971)
Instructional materials (base: a lot)
Instructional materials (a little) −35.275∗∗∗ −30.745∗∗∗ −25.538∗∗∗ −17.968∗∗∗ −38.387∗∗∗ −34.004∗∗∗ −30.057∗∗∗ −22.750∗∗∗

(4.281) (3.784) (3.835) (3.483) (4.695) (3.981) (4.259) (3.599)
Infrastructure (base: a lot)
Infrastructure (some) −25.544∗∗∗ −17.634∗∗∗ −17.491∗∗∗ −11.824∗∗∗ −20.836∗∗∗ −16.284∗∗∗ −15.952∗∗∗ −11.207∗∗∗

(4.492) (4.264) (4.012) (3.902) (4.773) (4.380) (4.310) (3.917)
Infrastructure (little) −28.624∗∗∗ −22.333∗∗∗ −18.946∗∗∗ −20.300∗∗∗ −26.366∗∗∗ −26.460∗∗∗ −19.019∗∗∗ −22.729∗∗∗

(5.903) (5.170) (5.198) (4.626) (6.615) (5.412) (5.854) (4.667)
IT staff (base: a lot)
IT staff (a little) 32.516∗∗∗ 27.129∗∗∗ 24.296∗∗∗ 20.354∗∗∗ 35.667∗∗∗ 34.379∗∗∗ 28.131∗∗∗ 27.487∗∗∗

(4.200) (3.910) (3.657) (3.450) (4.665) (4.205) (4.167) (3.622)
Computers per student 18.331 15.292 −3.516 −7.157 78.348∗∗∗ 65.584∗∗∗ 31.494∗ 28.877∗

(19.192) (16.359) (17.358) (15.137) (19.966) (16.536) (17.565) (15.117)
Teacher incentives (1 = yes) 4.279 6.423∗∗ 1.649 3.373 10.526∗∗∗ 10.261∗∗∗ 6.317∗ 5.425∗

(3.569) (3.144) (3.098) (2.781) (4.017) (3.406) (3.487) (2.949)
Teacher hiring (base: difficult)
Teacher hiring (easy) 10.611∗ −13.659∗∗ 20.201∗∗∗ −0.531 17.937∗∗∗ −7.219 24.586∗∗∗ 3.902

(6.002) (5.334) (5.250) (4.748) (6.833) (6.421) (5.996) (5.551)
No teacher hiring 17.967∗∗∗ −3.074 28.384∗∗∗ 6.928 25.869∗∗∗ 1.574 35.236∗∗∗ 12.161∗∗

(5.853) (5.148) (5.212) (4.633) (6.673) (6.175) (5.932) (5.404)
Principal attendance in leadership activities (base: low)
Principal attendance in leadership activities (high) 2.560 7.635∗∗ −3.582 0.634 4.231 11.411∗∗∗ −3.362 1.622

(3.453) (2.984) (3.210) (2.740) (3.752) (3.184) (3.475) (2.807)
Parental involvement in school (base: low)
Parental involvement in school (high) 71.805∗∗∗ 69.814∗∗∗ 44.846∗∗∗ 44.507∗∗∗ 71.183∗∗∗ 80.965∗∗∗ 44.044∗∗∗ 52.404∗∗∗

(5.315) (4.434) (4.922) (4.173) (5.816) (4.905) (5.495) (4.508)
Parental involvement in school (medium) 42.036∗∗∗ 39.772∗∗∗ 26.964∗∗∗ 29.935∗∗∗ 43.363∗∗∗ 50.977∗∗∗ 26.228∗∗∗ 37.765∗∗∗

(4.374) (3.957) (3.832) (3.527) (4.885) (4.424) (4.451) (3.800)
Adjusted R-squared 0.231 0.191 0.396 0.369 0.233 0.217 0.389 0.412
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗ Significant at the 1% level.
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Table 3.8 shows that most of the school factors present consistent results with

our baseline models. A class size dummy also shows unchanged impacts: boys

who have attended a classroom with more than 28 students would expect to

achieve scores almost twice that of girls’ scores. However, noteworthy, the class

size effect decreases substantially as we take into account students’ family and

school characteristics. It indicates the rationale of our next strategy, which is to

quantify the class size effect based on students’ socioeconomic background.

Table 3.9: Heterogeneity in class size effects
Dependent variables: Test scores Mathematics Science
(i.e. average of 5 plausible values) Boys Girls Boys Girls

(1) (2) (3) (4)
Class size 2.587∗∗ 3.171∗∗∗ 3.806∗∗∗ 2.550∗∗

(1.024) (0.960) (1.166) (1.092)
Interaction terms
Class size ×
Mother’s education
(base: no formal or primary)
Secondary −0.540 −0.846 −1.963∗∗ −1.510∗

(0.815) (0.688) (0.984) (0.774)
Tertiary −0.904 −1.276 −3.094∗∗ −2.009∗∗

(1.028) (0.875) (1.210) (0.978)
Child’s does not know −0.513 −1.288 −2.049∗ −1.174

(0.881) (0.790) (1.052) (0.885)
Father’s education
(base: no formal or primary)
Secondary −0.004 −0.789 0.796 0.602

(0.847) (0.782) (0.945) (0.906)
Tertiary −1.463 −2.431∗∗ −0.050 −0.855

(0.967) (0.979) (1.103) (1.099)
Child’s does not know 0.053 0.325 1.017 1.165

(0.900) (0.836) (0.996) (0.979)
Home possessions
One and more bookcases −0.048 −0.604 −0.879 −0.732

(0.538) (0.471) (0.581) (0.494)
Reading resources (low) 1.399∗∗∗ 1.523∗∗∗ 2.291∗∗∗ 1.772∗∗∗

(0.459) (0.528) (0.495) (0.566)
Technology resources (low) −0.508 −0.395 −0.876∗ 0.009

(0.461) (0.481) (0.502) (0.531)
Study room (low) 0.050 −0.183 0.301 −0.348

(0.424) (0.430) (0.455) (0.447)
Rural 1.891∗∗∗ 0.930∗∗ 1.930∗∗∗ 0.713

(0.450) (0.468) (0.490) (0.501)
Number of observations 2815 2918 2815 2918
Adjusted R-squared 0.403 0.384 0.406 0.426
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗

Significant at the 1% level. The plausible values refer to the range of competence that a student might

have, given the student’s item responses in an assessment. Missing observations, main effects of the

student characteristics, other school factors and school characteristics are controlled. See Appendix B

Table A3.8 for full results.
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The interaction-terms effects between class size and students’ socioeconomic

backgrounds in addition to our baseline model, equation (3.1), are presented

in Table 3.9. We can see that the increase in students’ scores in a large class

size differs for high and low socioeconomic status students. We found consistent

findings with studies by Lazear (2001), Fajoju et al. (2016), Gunnarsson et al.

(2009), and Martins and Veiga (2010) among others, of the positive effect of class

size reduction for education outcomes of advantaged students. Lazear (2001)

shows that students that come from the advantaged home have parents who tend

to be actively involved in their children’s schooling apart from their ability to

send their children to the best schools with adequate resources.

However, in accordance with the main findings of this study, disadvantaged

students who have low educated parents, a low supply of reading resources at

home, and have attended rural schools appear to benefit more from large class

sizes than their advantaged peers. Factors such as financial constraints in low-

income families may influence children’s motivation to aspire for higher education

even though they are allocated to large classes (a reverse causality effect). In

addition, the government initiatives to provide scholarships for excellent students

in higher education level may boost students’ motivation to excel in the classroom.

However, it should be emphasised that, while statistically significant, the difference

in these heterogeneous class size effects based on students’ socioeconomic status

are relatively small in magnitude. This implies that the initiatives from education

policymakers among others to address the achievement gap problem by student

socioeconomic background, such as tailoring class size to a different groups of

students, would be less effective.
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3.7 Conclusion

Using data on eighth-grade Malaysian students from the Trends in International

Mathematics and Science Study (TIMSS), we examined the relationship between

initiatives within the MEB policy, which in this study we refer to as school factors

and student attainment by gender.

Although we found a strong positive effect of school factors, especially school

resources (i.e. instructional materials and infrastructure) and parental involvement

in schools, we found tentative evidence of the class size and IT staff on student

attainment. Specifically, we find that male students in urban schools and small

school sizes tend to perform worse if schools have large class sizes and “a little”

level of IT staff. Factors such as differences in practices in schools and peer effects

might explain these results, as argued by Hattie (2005), Woessmann (2016), and

Lazear (2001) among others. While most of our education model, including the

model of class size by student socioeconomic background, show a positive effect

of the two factors on student attainment. These findings imply that strategic

interventions in implementing both factors should be emphasised. For further

study, an education production model that controls for the type of schools is

suggested. Also, the TIMSS over-samples large schools (or class sizes) and rural

schools should be addressed. The intuition is to lessen the effect of different school

practices or autonomy between the school types or sample that we expect may

lead to inconclusive evidence of the two factors.

In addition to class size, teacher hiring and school resources in regards to in-

structional materials and infrastructure appear to become effective initiatives to

alleviate the issue of the student achievement gap by gender in Malaysia. Other

than that, parental engagement in their child’s schools was also found to help in

lessening the gender gap in student achievement if we take into account students’

school location and school size. The findings suggest that future education plans

should consist of those aspects in order to improve school outcomes in Malaysia.
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Appendix B

Note: Author’s calculation.

Figure A3.1: The Malaysian performance in TIMSS assessment by gender and year

Table A3.1: Rotated component matrix for school resources
Variables Component

1 2 3
Instructional materials (e.g. textbooks) 0.690 −0.057 −0.054
Supplies (e.g. papers, pencils) 0.662 −0.058 −0.028
School buildings and grounds 0.220 0.381 0.137
Heating/cooling and lighting systems −0.076 0.858 −0.100
Instructional space (e.g. classrooms) 0.176 0.328 0.270
Technologically competent staff −0.032 −0.063 0.946
Extraction method: Principal Component.
Rotation method: Varimax with Kaiser Normalization.

Table A3.2: Rotated component matrix for home possessions
Variables Component

1 2 3
Computer 0.022 0.623 −0.060
Study desk/table for your use 0.210 0.056 0.490
Books of your very own (do not count your school books) 0.521 −0.054 −0.064
Your own room −0.052 −0.038 0.839
Internet connection 0.001 0.632 −0.053
Calculator 0.403 0.145 −0.043
Dictionary 0.468 −0.040 0.075
Reference book 0.538 0.007 −0.043
Video −0.101 0.427 0.190
Extraction method: Principal Component.
Rotation method: Varimax with Kaiser Normalization.
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Table A3.3: Estimates of school factors on student attainment in mathematics
Dependent variable: Test scores OLS models IV 2SLS models
(i.e. average of 5 plausible values) instrument = instruments =

eight-grade size eight-grade size
and school size

Boys Girls Boys Girls Boys Girls
(1) (2) (3) (4) (5) (6)

Class size 3.122∗∗∗ 1.916∗∗∗ 2.021∗∗∗ 1.796∗∗∗ 2.499∗∗∗ 2.345∗∗∗

(0.227) (0.221) (0.529) (0.425) (0.508) (0.403)
Class size squared −0.007 0.020

(0.020) (0.025)
Instructional materials (base: a lot)
Instructional materials (a little) −29.102∗∗∗−18.367∗∗∗−30.157∗∗∗−18.295∗∗∗−29.735∗∗∗ −17.583∗∗∗

(3.823) (3.445) (3.793) (3.346) (3.789) (3.351)
Infrastructures (base: a lot)
Infrastructure (some) −14.254∗∗∗−11.587∗∗∗−12.709∗∗∗−11.562∗∗∗−13.346∗∗∗ −12.220∗∗∗

(4.049) (3.938) (4.028) (3.908) (4.034) (3.924)
Infrastructure (little) −17.023∗∗∗−20.414∗∗∗−16.502∗∗∗−20.620∗∗∗−16.648∗∗∗ −20.617∗∗∗

(5.264) (4.620) (5.087) (4.549) (5.096) (4.565)
IT staff (base: a lot)
IT staff (a little) 21.442∗∗∗ 19.257∗∗∗ 21.992∗∗∗ 19.417∗∗∗ 21.700∗∗∗ 18.706∗∗∗

(3.598) (3.395) (3.542) (3.437) (3.536) (3.433)
Computers per student 17.568 7.927 0.461 7.129 7.769 16.603

(17.388) (15.165) (18.956) (16.402) (18.787) (16.342)
Teacher incentives (1 = yes) 2.861 2.759 1.519 2.877 2.067 2.971

(3.065) (2.775) (3.100) (2.753) (3.080) (2.754)
Teacher hiring (base: difficult)
Teacher hiring (easy) 17.030∗∗∗ −1.473 19.039∗∗∗ −1.561 18.239∗∗∗ −1.920

(5.306) (4.686) (5.430) (4.674) (5.350) (4.633)
No teacher hiring 19.736∗∗∗ 3.279 22.800∗∗∗ 3.401 21.522∗∗∗ 2.356

(5.246) (4.597) (5.537) (4.651) (5.430) (4.599)
Principal attendance in leadership activities (base: low)
Principal attendance in leadership activities (high) −2.661 2.399 −1.414 2.237 −1.924 1.919

(3.226) (2.726) (3.216) (2.667) (3.207) (2.667)
Parental involvement in school (base: low)
Parental involvement in school (high) 41.867∗∗∗ 43.408∗∗∗ 40.112∗∗∗ 43.594∗∗∗ 40.830∗∗∗ 44.060∗∗∗

(4.991) (4.221) (5.045) (4.210) (5.041) (4.210)
Continued on next page
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Table A3.3: – continued from previous page
Dependent variable: Test scores OLS models IV 2SLS models
(i.e. average of 5 plausible values) instrument = instruments =

eight-grade size eight-grade size
and school size

Boys Girls Boys Girls Boys Girls
(1) (2) (3) (4) (5) (6)

Parental involvement in school (medium) 27.552∗∗∗ 28.605∗∗∗ 27.089∗∗∗ 28.788∗∗∗ 27.288∗∗∗ 28.574∗∗∗

(3.944) (3.589) (3.914) (3.558) (3.923) (3.564)
Family background
Mother’s education (base: no formal or primary)
Secondary 4.335 10.104∗∗ 3.714 10.169∗∗ 3.974 9.744∗∗

(5.640) (4.195) (5.677) (4.170) (5.634) (4.140)
Tertiary 13.840∗∗ 20.846∗∗∗ 13.315∗ 21.070∗∗∗ 13.541∗∗ 20.781∗∗∗

(6.807) (5.237) (6.800) (5.195) (6.772) (5.182)
Child’s does not know −0.979 2.245 −0.829 2.449 −0.890 1.926

(5.970) (5.139) (5.999) (5.103) (5.962) (5.079)
Father’s education (base: no formal or primary)
Secondary 2.621 −2.470 3.440 −2.645 3.108 −2.393

(6.632) (5.168) (6.642) (5.134) (6.610) (5.103)
Tertiary 10.480 −0.279 11.938 −0.570 11.314 −0.312

(7.333) (5.995) (7.329) (5.936) (7.308) (5.918)
Child’s does not know 0.828 −8.275 1.444 −8.535 1.181 −8.198

(6.759) (5.740) (6.763) (5.697) (6.733) (5.670)
Home possessions
One and more bookcases 28.275∗∗∗ 30.660∗∗∗ 29.002∗∗∗ 30.794∗∗∗ 28.698∗∗∗ 30.714∗∗∗

(3.381) (2.741) (3.393) (2.721) (3.376) (2.725)
Reading resources (low) −28.355∗∗∗−32.891∗∗∗−29.529∗∗∗−32.877∗∗∗−29.028∗∗∗ −32.351∗∗∗

(3.136) (3.507) (3.173) (3.495) (3.157) (3.473)
Technology resources (low) −42.043∗∗∗−32.774∗∗∗−43.507∗∗∗−32.976∗∗∗−42.865∗∗∗ −32.313∗∗∗

(3.303) (2.889) (3.384) (2.914) (3.371) (2.911)
Study room (low) 7.875∗∗∗ 8.248∗∗∗ 8.096∗∗∗ 8.406∗∗∗ 7.996∗∗∗ 8.243∗∗∗

(2.859) (2.570) (2.856) (2.553) (2.847) (2.554)
School characteristics
Students come from disadvantaged homes (> 50%) −15.695∗∗∗−15.044∗∗∗−17.019∗∗∗−15.253∗∗∗−16.409∗∗∗ −14.419∗∗∗

(3.179) (2.881) (3.193) (2.969) (3.180) (2.955)
Rural −5.295∗ −4.671∗ −5.949∗ −4.597 −5.694∗ −4.241

(3.177) (2.825) (3.156) (2.817) (3.152) (2.823)
Continued on next page
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Table A3.3: – continued from previous page
Dependent variable: Test scores OLS models IV 2SLS models
(i.e. average of 5 plausible values) instrument = instruments =

eight-grade size eight-grade size
and school size

Boys Girls Boys Girls Boys Girls
(1) (2) (3) (4) (5) (6)

Instructional time (6 and more hours 16.490∗∗∗ 11.256∗∗∗ 14.425∗∗∗ 10.623∗∗∗ 15.353∗∗∗ 11.536∗∗∗

per day) (3.486) (3.024) (3.561) (3.028) (3.541) (3.010)
Constant 421.105∗∗∗ 434.083∗∗∗ 423.234∗∗∗ 435.414∗∗∗ 422.121∗∗∗ 433.600∗∗∗

(10.012) (8.050) (9.883) (7.993) (9.840) (7.975)
First-stage estimates
Dependent variable: Class size
Eight-grade size 0.023∗∗∗ 0.024∗∗∗ 0.014∗∗∗ 0.013∗∗∗

(0.001) (0.001) (0.002) (0.001)
School size (enrolment) 0.002∗∗∗ 0.003∗∗∗

(0.000) (0.000)
Number of observations 2815 2918 2815 2918 2815 2918
Adjusted R-squared 0.396 0.373 0.391 0.373 0.395 0.372
χ2 statistic (p-value) of endogeneity test 0.018 0.775 0.153 0.228
First-stage F-statistics 455.956∗∗∗ 525.401∗∗∗ 278.255∗∗∗ 414.667∗∗∗

χ2 statistic (p-value) of overidentifying restrictions test 0.000 0.000
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗ Significant at the 1% level. The plausible values

refer to the range of competence that a student might have, given the student’s item responses in an assessment. Variables missing are controlled but

omitted for brevity.
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Table A3.4: Estimates of school effects on student attainment in science
Dependent variable: Test scores OLS models IV 2SLS models
(i.e. average of 5 plausible values) instrument = instruments =

eight-grade size eight-grade size
and school size

Boys Girls Boys Girls Boys Girls
(1) (2) (3) (4) (5) (6)

Class size 3.771∗∗∗ 2.076∗∗∗ 0.329 0.335 0.609 0.468
(0.253) (0.239) (0.619) (0.487) (0.601) (0.473)

Class size squared −0.022 0.002
(0.023) (0.026)

Instructional materials (base: a lot)
Instructional materials (a little) −33.978∗∗∗ −22.893∗∗∗ −37.280∗∗∗ −25.129∗∗∗ −37.033∗∗∗ −24.957∗∗∗

(4.209) (3.538) (4.321) (3.549) (4.300) (3.547)
Infrastructure (base: a lot)
Infrastructure (some) −12.454∗∗∗ −11.126∗∗∗ −7.619∗ −9.050∗∗ −7.992∗ −9.209∗∗

(4.332) (3.943) (4.340) (3.927) (4.326) (3.919)
Infrastructure (little) −17.167∗∗∗ −23.049∗∗∗ −15.525∗∗∗ −23.077∗∗∗ −15.611∗∗∗ −23.076∗∗∗

(5.932) (4.681) (5.741) (4.589) (5.732) (4.587)
IT staff (base: a lot)
IT staff (a little) 24.964∗∗∗ 26.270∗∗∗ 26.674∗∗∗ 28.523∗∗∗ 26.502∗∗∗ 28.351∗∗∗

(4.108) (3.584) (4.173) (3.679) (4.154) (3.670)
Computers per student 58.444∗∗∗ 46.889∗∗∗ 4.954 16.966 9.239 19.252

(17.859) (15.454) (20.436) (17.306) (20.220) (17.190)
Teacher incentives (1 = yes) 8.024∗∗ 4.917∗ 3.823 4.632 4.145 4.655

(3.476) (2.955) (3.590) (2.940) (3.566) (2.936)
Teacher hiring (base: difficult)
Teacher hiring (easy) 20.348∗∗∗ 2.712 26.641∗∗∗ 3.837 26.171∗∗∗ 3.750

(6.071) (5.527) (6.524) (5.642) (6.464) (5.623)
No teacher hiring 24.552∗∗∗ 8.104 34.138∗∗∗ 11.408∗∗ 33.388∗∗∗ 11.156∗∗

(5.994) (5.399) (6.607) (5.572) (6.532) (5.548)
Principal attendance in leadership activities (base: low)
Principal attendance in leadership activities (high) −2.542 3.240 1.362 4.228 1.063 4.151

(3.481) (2.789) (3.577) (2.770) (3.561) (2.768)
Parental involvement in school (base: low)
Parental involvement in school (high) 40.915∗∗∗ 51.559∗∗∗ 35.419∗∗∗ 50.106∗∗∗ 35.840∗∗∗ 50.219∗∗∗

(5.510) (4.522) (5.655) (4.554) (5.642) (4.550)
Continued on next page
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Table A3.4: – continued from previous page
Dependent variable: Test scores OLS models IV 2SLS models
(i.e. average of 5 plausible values) instrument = instruments =

eight-grade size eight-grade size
and school size

Boys Girls Boys Girls Boys Girls
(1) (2) (3) (4) (5) (6)

Parental involvement in school (medium) 26.971∗∗∗ 36.470∗∗∗ 25.525∗∗∗ 37.162∗∗∗ 25.641∗∗∗ 37.110∗∗∗

(4.510) (3.803) (4.572) (3.823) (4.561) (3.814)
Family background
Mother’s education (base: no formal or primary)
Secondary 3.852 3.289 1.909 4.634 2.061 4.532

(7.020) (4.754) (7.547) (4.914) (7.487) (4.898)
Tertiary 19.955∗∗ 26.263∗∗∗ 18.315∗∗ 27.193∗∗∗ 18.447∗∗ 27.123∗∗∗

(8.106) (5.721) (8.526) (5.806) (8.470) (5.791)
Child’s does not know −5.903 −9.539∗ −5.433 −7.876 −5.469 −8.002

(7.399) (5.653) (7.829) (5.809) (7.775) (5.789)
Father’s education (base: no formal or primary)
Secondary 9.269 9.760 11.832 8.951 11.637 9.012

(7.743) (6.019) (8.138) (6.124) (8.083) (6.108)
Tertiary 30.765∗∗∗ 22.256∗∗∗ 35.324∗∗∗ 21.419∗∗∗ 34.958∗∗∗ 21.481∗∗∗

(8.425) (6.788) (8.778) (6.838) (8.720) (6.824)
Child’s does not know 10.683 4.980 12.609 3.897 12.455 3.978

(7.936) (6.595) (8.287) (6.695) (8.235) (6.678)
Home possessions
One and more bookcases 27.437∗∗∗ 29.793∗∗∗ 29.712∗∗∗ 30.057∗∗∗ 29.534∗∗∗ 30.038∗∗∗

(3.663) (2.924) (3.730) (2.933) (3.710) (2.928)
Reading resources (low) −49.195∗∗∗ −57.544∗∗∗ −52.869∗∗∗ −59.202∗∗∗ −52.574∗∗∗ −59.075∗∗∗

(3.514) (3.797) (3.714) (3.876) (3.688) (3.861)
Technology resources (low) −14.946∗∗∗ −7.620∗∗ −19.521∗∗∗ −9.726∗∗∗ −19.145∗∗∗ −9.566∗∗∗

(3.612) (3.109) (3.843) (3.170) (3.817) (3.165)
Study room (low) 7.046∗∗ 5.864∗∗ 7.735∗∗ 6.390∗∗ 7.677∗∗ 6.351∗∗

(3.116) (2.713) (3.215) (2.716) (3.198) (2.710)
School characteristics
Students come from disadvantaged homes (> 50%) −12.742∗∗∗ −14.376∗∗∗ −16.874∗∗∗ −17.025∗∗∗ −16.516∗∗∗ −16.823∗∗∗

(3.519) (3.005) (3.637) (3.090) (3.610) (3.068)
Rural −4.010 −1.057 −6.059∗ −2.171 −5.909∗ −2.085

(3.504) (2.903) (3.564) (2.925) (3.552) (2.926)
Continued on next page
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Table A3.4: – continued from previous page
Dependent variable: Test scores OLS models IV 2SLS models
(i.e. average of 5 plausible values) instrument = instruments =

eight-grade size eight-grade size
and school size

Boys Girls Boys Girls Boys Girls
(1) (2) (3) (4) (5) (6)

Instructional time (6 and more hours 21.792∗∗∗ 18.537∗∗∗ 15.344∗∗∗ 15.604∗∗∗ 15.888∗∗∗ 15.824∗∗∗

per day) (3.846) (3.294) (4.060) (3.329) (4.028) (3.308)
Constant 376.587∗∗∗ 375.348∗∗∗ 383.203∗∗∗ 381.181∗∗∗ 382.551∗∗∗ 380.743∗∗∗

(11.500) (9.312) (11.786) (9.317) (11.731) (9.310)
First-stage estimates
Dependent variable: Class size
Eight-grade size 0.023∗∗∗ 0.024∗∗∗ 0.014∗∗∗ 0.013∗∗∗

(0.001) (0.001) (0.002) (0.001)
School size (enrolment) 0.002∗∗∗ 0.003∗∗∗

(0.000) (0.000)
Number of observations 2815 2918 2815 2918 2815 2918
Adjusted R-squared 0.393 0.416 0.350 0.404 0.357 0.406
χ2 statistic (p-value) of endogeneity test 0.000 0.000 0.000 0.000
First-stage F-statistics 455.956∗∗∗ 525.401∗∗∗ 278.255∗∗∗ 414.667∗∗∗

χ2 statistic (p-value) of overidentifying restrictions test 0.031 0.311
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗ Significant at the 1% level. The plausible values

refer to the range of competence that a student might have, given the student’s item responses in an assessment. Variables missing are controlled but

omitted for brevity.

107



C
hapter

3.
SchoolEffects

on
Student

A
ttainm

ent
in

M
alaysia

Table A3.5: Estimates of school effects on student attainment in science including clustering and sampling weight specifications
Dependent variable: Test scores OLS models IV 2SLS models
(i.e. average of 5 plausible values)
Cluster standard error Yes Yes Yes Yes
Weighted sampling No Yes No Yes

Boys Girls Boys Girls Boys Girls Boys Girls
(1) (2) (3) (4) (5) (6) (7) (8)

Class size 3.771∗∗∗ 2.076∗∗∗ 3.734∗∗∗ 2.040∗∗∗ 0.329 0.335 0.267 0.264
(0.714) (0.653) (0.728) (0.650) (1.917) (1.442) (2.026) (1.464)

Class size squared −0.022 0.002 −0.024 −0.001
(0.059) (0.069) (0.060) (0.071)

Instructional materials (base: a lot)
Instructional materials (a little) −33.978∗∗∗ −22.893∗∗ −33.486∗∗∗ −22.806∗∗ −37.280∗∗∗ −25.129∗∗ −37.389∗∗∗ −25.407∗∗∗

(12.335) (9.826) (12.398) (9.651) (13.018) (9.848) (12.974) (9.540)
Infrastructure (base: a lot)
Infrastructure (some) −12.454 −11.126 −9.432 −8.772 −7.619 −9.050 −3.484 −6.595

(13.507) (11.107) (13.455) (11.230) (13.324) (10.909) (13.288) (10.997)
Infrastructure (little) −17.167 −23.049∗ −16.114 −21.158 −15.525 −23.077∗ −13.895 −20.891

(18.665) (13.847) (18.881) (13.858) (18.242) (13.401) (18.325) (13.236)
IT staff (base: a lot)
IT staff (a little) 24.964∗∗ 26.270∗∗ 20.641∗ 23.329∗∗ 26.674∗∗ 28.523∗∗∗ 22.753∗ 26.005∗∗

(12.305) (10.454) (12.169) (10.238) (12.675) (10.781) (12.549) (10.542)
Computers per student 58.444 46.889 61.339 48.113 4.954 16.966 2.855 14.556

(54.010) (43.623) (53.163) (43.169) (64.684) (50.584) (65.029) (51.078)
Teacher incentives (1 = yes) 8.024 4.917 8.286 5.395 3.823 4.632 3.732 5.157

(10.262) (8.388) (10.369) (8.316) (10.600) (8.196) (10.850) (8.194)
Teacher hiring (base: difficult)
Teacher hiring (easy) 20.348 2.712 22.981 3.515 26.641 3.837 29.205 4.519

(19.263) (15.443) (19.458) (15.962) (21.674) (15.716) (22.230) (16.445)
No teacher hiring 24.552 8.104 27.302 8.427 34.138 11.408 37.028 11.757

(19.413) (15.019) (19.750) (15.567) (22.160) (15.398) (22.954) (16.223)
Principal attendance in leadership
activities (base: low)
Principal attendance in leadership −2.542 3.240 −1.240 3.990 1.362 4.228 3.342 5.175
activities (high) (10.569) (7.930) (10.668) (7.885) (10.893) (7.847) (11.025) (7.822)

Parental involvement in school
(base: low)
Parental involvement in school 40.915∗∗ 51.559∗∗∗ 41.026∗∗ 51.335∗∗∗ 35.419∗∗ 50.106∗∗∗ 35.731∗∗ 49.345∗∗∗

(high) (16.663) (13.712) (16.487) (13.666) (17.219) (13.761) (17.058) (13.721)
Continued on next page
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Table A3.5: – continued from previous page
Dependent variable: Test scores OLS models IV 2SLS models
(i.e. average of 5 plausible values)
Cluster standard error Yes Yes Yes Yes
Weighted sampling No Yes No Yes

Boys Girls Boys Girls Boys Girls Boys Girls
(1) (2) (3) (4) (5) (6) (7) (8)

Parental involvement in school 26.971∗∗ 36.470∗∗∗ 27.935∗∗ 35.812∗∗∗ 25.525∗ 37.162∗∗∗ 26.813∗∗ 36.119∗∗∗

(medium) (13.438) (11.033) (13.213) (11.014) (13.572) (10.993) (13.571) (11.018)
First-stage estimates
Dependent variable: Class size
Eight-grade size 0.023∗∗∗ 0.024∗∗∗ 0.022∗∗ 0.024∗∗∗

(0.005) (0.004) (0.005) (0.005)
Number of observations 2815 2918 2815 2918 2815 2918 2815 2918
Adjusted R-squared 0.393 0.416 0.397 0.416 0.350 0.404 0.353 0.403
χ2 statistic (p-value) of endogeneity test 0.013 0.117 0.019 0.122
First-stage F-statistics 24.971∗∗∗ 29.814∗∗∗ 21.787∗∗∗ 27.086∗∗∗

Notes: Standard errors in parentheses. Standard error clustered at the school level. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗ Significant

at the 1% level. The plausible values refer to the range of competence that a student might have, given the student’s item responses in an assessment.

Variables missing, students’ family background and school characteristics are controlled but not reported for brevity.
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Table A3.6: Estimates of school factors on student attainment in mathematics by school location
Dependent variable: Test scores OLS OLS including
(i.e. average of 5 plausible values) clustering and sampling weight

Urban Rural Urban Rural
Boys Girls Boys Girls Boys Girls Boys Girls
(1) (2) (3) (4) (5) (6) (7) (8)

Class size 2.206∗∗∗ 1.424∗∗∗ 4.129∗∗∗ 2.259∗∗∗ 2.392∗∗∗ 1.528 3.922∗∗∗ 2.131∗∗∗

(0.381) (0.409) (0.291) (0.267) (0.880) (0.943) (0.792) (0.717)
Class size squared 0.027 0.080 −0.027 0.010 0.036 0.086 −0.030 0.006

(0.050) (0.048) (0.025) (0.029) (0.134) (0.124) (0.067) (0.076)
Instructional materials (base: a lot)
Instructional materials (a little) −41.454∗∗∗ −30.068∗∗∗ −31.922∗∗∗ −18.473∗∗∗ −45.009∗∗∗ −31.015∗∗ −31.127∗∗ −18.688

(5.709) (6.252) (5.212) (4.172) (12.571) (13.239) (15.528) (11.809)
Infrastructure (base: a lot)
Infrastructure (some) −33.940∗∗∗ −27.259∗∗∗ 0.818 0.104 −31.385∗∗ −25.821 3.447 1.656

(5.615) (6.245) (6.214) (5.193) (13.711) (16.136) (20.201) (14.005)
Infrastructure (little) −52.489∗∗∗ −40.965∗∗∗ 2.641 −10.150∗ −51.612 −38.391 3.278 −9.481

(11.019) (8.867) (7.234) (5.729) (34.425) (25.377) (22.871) (15.611)
IT staff (base: a lot)
IT staff (a little) 32.893∗∗∗ 35.050∗∗∗ 18.719∗∗∗ 14.516∗∗∗ 31.435 31.542∗ 15.593 13.378

(8.108) (7.376) (4.679) (4.182) (21.638) (18.074) (13.850) (10.604)
Computers per student 31.786 −27.333 −20.661 12.188 45.672 −18.352 −30.197 15.021

(21.742) (20.856) (29.677) (25.536) (54.925) (47.033) (85.112) (80.532)
Teacher incentives (1 = yes) 24.196∗∗∗ 7.055 −2.662 2.954 26.534 6.396 −4.428 1.861

(6.370) (5.697) (3.852) (3.364) (18.307) (15.354) (10.601) (9.037)
Teacher hiring (base: difficult)
Teacher hiring (easy) 7.687 −2.317 20.270∗∗ 6.205 13.518 0.171 23.296 8.711

(7.098) (7.967) (8.211) (6.564) (19.543) (18.980) (24.754) (17.964)
No teacher hiring 15.053∗∗ 0.406 17.793∗∗ 10.886 17.835 0.558 21.867 14.613

(7.065) (7.021) (8.037) (6.845) (20.320) (15.848) (24.156) (18.403)
Principal attendance in leadership
activities (base: low)
Principal attendance in leadership 3.527 12.933∗∗∗ −12.690∗∗∗ −5.371 6.717 16.095 −12.838 −5.595
activities (high) (4.983) (4.702) (4.515) (3.703) (13.303) (12.139) (13.500) (10.005)

Parental involvement in school
(base: low)
Parental involvement in school −0.180 26.065∗∗∗ 63.616∗∗∗ 52.397∗∗∗ −1.022 27.012 62.188∗∗∗ 50.852∗∗∗

(high) (8.492) (7.360) (6.338) (5.225) (23.083) (20.063) (19.153) (14.617)
Parental involvement in school −4.871 9.630 47.410∗∗∗ 41.060∗∗∗ −6.807 8.935 46.312∗∗∗ 40.164∗∗∗

(medium) (7.086) (5.886) (4.990) (4.405) (18.964) (16.561) (12.977) (11.673)
Continued on next page
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Table A3.6: – continued from previous page
Dependent variable: Test scores OLS OLS including
(i.e. average of 5 plausible values) clustering and sampling weight

Urban Rural Urban Rural
Boys Girls Boys Girls Boys Girls Boys Girls
(1) (2) (3) (4) (5) (6) (7) (8)

First-stage estimates
Dependent variable: Class size
Eight-grade size 0.019∗∗∗ 0.021∗∗∗ 0.026∗∗ 0.027∗∗∗

(0.002) (0.002) (0.001) (0.001)
Number of observations 1114 1095 1701 1823 1114 1095 1701 1823
Adjusted R-squared 0.422 0.338 0.421 0.401 0.439 0.338 0.416 0.394
Notes: Standard errors in parentheses. Standard error clustered at the school level. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗ Significant

at the 1% level. The plausible values refer to the range of competence that a student might have, given the student’s item responses in an assessment.

Variables missing, students’ family background and school characteristics are controlled but not reported for brevity. There are fewer significant coefficients

in the IV estimates, so we do not specify it using clustering and sampling weight specifications.
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Table A3.7: Estimates of school factors on student attainment in science by school location
Dependent variable: Test scores OLS IV 2SLS including
(i.e. average of 5 plausible values) clustering and sampling weight

Urban Rural Urban Rural
Boys Girls Boys Girls Boys Girls Boys Girls
(1) (2) (3) (4) (5) (6) (7) (8)

Class size 2.506∗∗∗ 2.014∗∗∗ 4.966∗∗∗ 2.365∗∗∗ −3.880 −1.547 1.993 0.899
(0.419) (0.429) (0.321) (0.294) (3.661) (3.189) (2.770) (1.856)

Class size squared −0.036 0.029 −0.035 0.002
(0.054) (0.048) (0.027) (0.032)

Instructional materials (base: a lot)
Instructional materials (a little) −54.466∗∗∗ −36.889∗∗∗ −27.834∗∗∗ −22.071∗∗∗ −66.180∗∗∗ −45.881∗∗∗ −30.446∗ −24.182∗∗

(6.428) (6.396) (5.528) (4.361) (21.038) (15.473) (16.539) (11.818)
Infrastructure (base: a lot)
Infrastructure (some) −26.430∗∗∗ −28.102∗∗∗ −5.060 2.397 −4.084 −15.301 4.355 7.103

(6.231) (6.211) (6.481) (5.406) (18.574) (17.952) (21.095) (14.431)
Infrastructure (little) −38.914∗∗∗ −36.106∗∗∗ −7.170 −12.240∗ −15.175 −32.640 −3.272 −9.306

(11.830) (8.668) (8.142) (6.371) (34.378) (21.162) (26.067) (17.984)
IT staff (base: a lot)
IT staff (a little) 37.623∗∗∗ 36.588∗∗∗ 20.854∗∗∗ 20.909∗∗∗ 35.764 50.231∗∗ 17.022 18.129

(8.980) (7.338) (5.312) (4.571) (22.476) (20.927) (16.710) (12.841)
Computers per student 53.024∗∗ −1.693 32.181 51.305∗∗ 22.036 −34.462 −39.952 16.791

(21.428) (20.601) (33.214) (25.698) (83.175) (57.079) (121.467) (96.765)
Teacher incentives (1 = yes) 34.536∗∗∗ 18.272∗∗∗ −0.457 2.131 17.136 12.704 −2.528 3.924

(6.835) (5.871) (4.435) (3.647) (23.467) (15.443) (13.117) (10.142)
Teacher hiring (base: difficult)
Teacher hiring (easy) 20.454∗∗∗ −2.971 12.177 8.245 25.670 −4.722 22.466 11.056

(7.709) (8.605) (9.768) (8.301) (30.131) (24.042) (32.794) (25.009)
No teacher hiring 36.255∗∗∗ 4.923 4.912 12.483 58.962∗ 7.193 18.200 17.269

(7.487) (7.609) (9.578) (8.578) (30.534) (19.874) (33.276) (25.754)
Principal attendance in leadership
activities (base: low)
Principal attendance in leadership 7.347 13.423∗∗∗ −10.919∗∗ −2.024 10.650 10.901 −4.422 0.450
activities (high) (5.251) (4.674) (4.974) (3.877) (17.872) (13.007) (15.453) (10.981)

Parental involvement in school
(base: low)
Parental involvement in school −2.115 43.517∗∗∗ 61.490∗∗∗ 55.762∗∗∗ −11.526 42.251∗∗ 52.893∗∗ 53.314∗∗∗

(high) (9.382) (7.590) (7.126) (5.769) (31.785) (20.595) (21.330) (17.248)
Parental involvement in school −5.229 18.879∗∗∗ 48.359∗∗∗ 46.954∗∗∗ 4.880 24.440 40.997∗∗ 44.695∗∗∗

(medium) (7.950) (6.012) (5.823) (4.874) (25.276) (16.411) (17.178) (13.563)
Continued on next page
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Table A3.7: – continued from previous page
Dependent variable: Test scores OLS IV 2SLS including
(i.e. average of 5 plausible values) clustering and sampling weight

Urban Rural Urban Rural
Boys Girls Boys Girls Boys Girls Boys Girls
(1) (2) (3) (4) (5) (6) (7) (8)

Constant 389.293∗∗∗ 387.582∗∗∗ 377.875∗∗∗ 362.549∗∗∗ 377.745∗∗∗ 399.412∗∗∗ 380.601∗∗∗ 368.177∗∗∗

(17.353) (15.511) (16.299) (12.526) (42.112) (33.244) (40.905) (30.307)
First-stage estimates
Dependent variable: Class size
Eight-grade size 0.020∗∗∗ 0.021∗∗∗ 0.024∗∗ 0.026∗∗∗

(0.007) (0.006) (0.006) (0.005)
Number of observations 1114 1095 1701 1823 1114 1095 1701 1823
Adjusted R-squared 0.466 0.424 0.384 0.420 0.361 0.389 0.345 0.409
χ2 statistic (p-value) of endogeneity test 0.008 0.200 0.163 0.336
First-stage F-statistics 8.313∗∗∗ 11.681∗∗∗ 20.616∗∗∗ 32.253∗∗∗

Notes: Standard errors in parentheses. Standard error clustered at the school level. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗ Significant

at the 1% level. The plausible values refer to the range of competence that a student might have, given the student’s item responses in an assessment.

Variables missing, students’ family background and school characteristics are controlled but not reported for brevity.

113



Chapter 3. School Effects on Student Attainment in Malaysia

Table A3.8: Heterogeneity in class size effects
Dependent variables: Test scores Mathematics Science
(i.e. average of 5 plausible values) Boys Girls Boys Girls

(1) (2) (3) (4)
Class size 2.587∗∗ 3.171∗∗∗ 3.806∗∗∗ 2.550∗∗

(1.024) (0.960) (1.166) (1.092)

Family background
Mother’s education
(base: no formal or primary)
Secondary 3.770 8.685∗∗ 1.244 1.856

(5.685) (4.129) (6.901) (4.634)
Tertiary 12.810∗ 19.063∗∗∗ 17.576∗∗ 24.513∗∗∗

(6.900) (5.297) (8.036) (5.768)
Child’s does not know −1.061 0.813 −7.756 −11.434∗∗

(5.977) (5.131) (7.262) (5.596)
Father’s education
(base: no formal or primary)
Secondary 2.368 −1.071 9.626 11.038∗

(6.835) (5.191) (7.834) (6.074)
Tertiary 10.886 3.494 31.325∗∗∗ 25.527∗∗∗

(7.573) (6.157) (8.586) (7.002)
Child’s does not know −0.142 −7.147 10.092 6.406

(6.930) (5.787) (7.997) (6.673)
Home possessions
One and more bookcases 27.997∗∗∗ 31.227∗∗∗ 27.585∗∗∗ 30.402∗∗∗

(3.394) (2.791) (3.671) (2.989)
Reading resources (low) −27.163∗∗∗ −30.991∗∗∗ −46.921∗∗∗ −56.067∗∗∗

(3.136) (3.497) (3.488) (3.793)
Technology resources (low) −41.336∗∗∗ −31.579∗∗∗ −14.758∗∗∗ −7.098∗∗

(3.309) (2.988) (3.588) (3.257)
Study room (low) 7.937∗∗∗ 8.784∗∗∗ 7.510∗∗ 6.341∗∗

(2.842) (2.593) (3.077) (2.739)
Rural −4.775 −3.878 −2.868 0.285

(3.207) (2.957) (3.495) (3.078)
Interaction terms
Class size ×
Mother’s education
(base: no formal or primary)
Secondary −0.540 −0.846 −1.963∗∗ −1.510∗

(0.815) (0.688) (0.984) (0.774)
Tertiary −0.904 −1.276 −3.094∗∗ −2.009∗∗

(1.028) (0.875) (1.210) (0.978)
Child’s does not know −0.513 −1.288 −2.049∗ −1.174

(0.881) (0.790) (1.052) (0.885)
Father’s education
(base: no formal or primary)
Secondary −0.004 −0.789 0.796 0.602

(0.847) (0.782) (0.945) (0.906)
Tertiary −1.463 −2.431∗∗ −0.050 −0.855

(0.967) (0.979) (1.103) (1.099)
Child’s does not know 0.053 0.325 1.017 1.165

(0.900) (0.836) (0.996) (0.979)
Home possessions
One and more bookcases −0.048 −0.604 −0.879 −0.732

(0.538) (0.471) (0.581) (0.494)
Reading resources (low) 1.399∗∗∗ 1.523∗∗∗ 2.291∗∗∗ 1.772∗∗∗

(0.459) (0.528) (0.495) (0.566)
Technology resources (low) −0.508 −0.395 −0.876∗ 0.009

(0.461) (0.481) (0.502) (0.531)
Study room (low) 0.050 −0.183 0.301 −0.348

(0.424) (0.430) (0.455) (0.447)
Continued on next page
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Table A3.8: – continued from previous page
Dependent variables: Test scores Mathematics Science
(i.e. average of 5 plausible values) Boys Girls Boys Girls

(1) (2) (3) (4)
Rural 1.891∗∗∗ 0.930∗∗ 1.930∗∗∗ 0.713

(0.450) (0.468) (0.490) (0.501)
Other factors
Instructional materials (base: a lot)
Instructional materials (a little) −29.282∗∗∗ −18.763∗∗∗ −34.896∗∗∗ −23.446∗∗∗

(3.781) (3.377) (4.130) (3.506)
Infrastructure (base: a lot)
Infrastructure (some) −15.049∗∗∗ −13.487∗∗∗ −13.871∗∗∗ −13.617∗∗∗

(4.078) (3.939) (4.332) (3.963)
Infrastructure (little) −16.507∗∗∗ −20.910∗∗∗ −16.581∗∗∗ −24.161∗∗∗

(5.090) (4.493) (5.685) (4.644)
IT staff (base: a lot)
IT staff (a little) 22.497∗∗∗ 19.955∗∗∗ 26.585∗∗∗ 27.295∗∗∗

(3.551) (3.403) (4.025) (3.611)
Computers per student 7.887 3.814 45.343∗∗∗ 40.445∗∗∗

(17.447) (15.098) (17.478) (15.619)
Teacher incentives (1 = yes) 1.509 1.656 6.096∗ 3.645

(3.059) (2.781) (3.461) (2.977)
Teacher hiring (base: difficult)
Teacher hiring (easy) 15.900∗∗∗ −3.277 19.151∗∗∗ 0.342

(5.263) (4.604) (6.025) (5.443)
No teacher hiring 19.803∗∗∗ 2.586 24.060∗∗∗ 7.025

(5.219) (4.493) (5.983) (5.293)
Principal attendance in leadership
activities (base: low)
Principal attendance in leadership −2.882 1.159 −2.817 1.827
activities (high) (3.208) (2.695) (3.446) (2.752)

Parental involvement in school
(base: low)
Parental involvement in school 41.901∗∗∗ 44.643∗∗∗ 41.369∗∗∗ 52.261∗∗∗

(high) (5.026) (4.231) (5.529) (4.541)
Parental involvement in school 29.104∗∗∗ 29.533∗∗∗ 29.167∗∗∗ 37.359∗∗∗

(medium) (3.996) (3.651) (4.540) (3.868)

School characteristics
Students come from disadvantaged −15.424∗∗∗ −15.897∗∗∗ −13.330∗∗∗ −15.504∗∗∗

homes (> 50%) (3.162) (2.886) (3.479) (3.000)
Instructional time (6 and more hours 14.708∗∗∗ 8.901∗∗∗ 20.332∗∗∗ 16.767∗∗∗

per day) (3.490) (2.989) (3.852) (3.235)
Constant 422.827∗∗∗ 436.905∗∗∗ 379.369∗∗∗ 378.960∗∗∗

(10.037) (7.985) (11.464) (9.318)
Number of observations 2815 2918 2815 2918
Adjusted R-squared 0.403 0.384 0.406 0.426
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level.
∗∗∗ Significant at the 1% level. The plausible values refer to the range of competence that a student

might have given the student’s item responses in an assessment. Variables missing are omitted for brevity.
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Chapter 4

Teacher Absenteeism and Student Attainment in Malaysia

4.1 Introduction

This study aims to investigate the effect of students’ behaviour with respect to

their absence from school on teachers’ absenteeism. In 2016, the United Nations

Children’s Fund (UNICEF) reported that approximately 80% of students in

Malaysia suffered from some form of bullying that might significantly affect their

willingness to come to school. Research in this area is rare. Previous studies tend

to focus on examining the effect of student absenteeism has on attainment. See,

for example, Gershenson et al. (2017), Durden and Ellis (1995), Marburger (2001),

Gottfried (2010), Miller et al. (2008), Massingham and Herrington (2006), Yahaya

et al. (2010), and Aucejo and Romano (2016) among others.

Malaysia has a few reported problems of teacher absenteeism (for instance, Vanar

(2018)). A survey by the School Inspectorate and Quality Assurance reported

that the number of teachers who were found to be absent in three months from at

least 11 schools increased by 34% to 157 in May 2010 (“Hundreds of Teachers”,

2011). Although this problem might be isolated, if schools fail to act immediately,

it is likely that the disciplinary problem in the schools will worsen and eventually

reduce student attainment in the schools and encourage absenteeism in other

schools. According to the chairman of Parent Action Group for Education Malaysia

Rahim (2018), the teacher absenteeism problem is prevalent in schools with low
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community monitoring and parental involvement. However, a report from the

Malaysian education policy, the Malaysian Education Blueprint 2013-2025, shows

that implementation of one of its initiatives called the District Transformation

Program (DTP)1 has a positive impact on teacher attendance rate and perhaps

on student attainment in school. Thus, this study examines to what extent the

DTP program has affected teacher absenteeism in Malaysian schools. Examining

the determinants of teacher absenteeism is important, as the problem may disrupt

a classroom’s learning process and consequently, lowering student attainment

(Glewwe et al., 2012; Tavares, 2015; Herrmann and Rockoff, 2012; Cucchiella et al.,

2014).

This study uses data from the 2011 Trends in International Mathematics and Sci-

ence Study (TIMSS) to address this issue. This rich dataset contains information

on the frequency of teacher and student absenteeism in 180 schools from all 13

states in Malaysia. The dataset also contains comprehensive measures of initiatives

that have been implemented within the DTP program such as teacher mentoring,

monitoring, and the school’s level of resources and development activities, which

makes it possible for this study to examine the extent of how this program affects

teacher absenteeism in Malaysia.

This study expects that there might be a reverse causality in the estimates of

the probit teacher absenteeism model. This is because not only might student

absenteeism affect teacher absenteeism, teacher absenteeism also might affect

student absenteeism, even though the case may be not serious (Ahmad and Salleh,

1997, p. 66). Thus, to address the causality problem, we use an instrumental

variable (IV) approach to estimate the teacher absenteeism model. We instrument

student absenteeism using schools’ levels of eighth-grade student disciplinary

problems and if schools have a majority of students from low socioeconomic

status, which we argue directly affects eighth-grade student absenteeism and

the teacher absenteeism at school level indirectly. In general, it is possible that
1More details are presented in the next section.
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teacher absenteeism does affect student absenteeism but Clotfelter et al. (2006) and

Román and Valenzuela (2015) show that problem in teacher-student matching may

result in bias estimates. This explanation further supports that the instruments,

which also refer to the eighth-grade students’ behaviour, in general, is acceptable

and directly related to the student rather than teacher absenteeism. We end

this chapter with an estimation of the impact of teacher absenteeism on student

attainment using the simple ordinary least squares (OLS) method.

We find evidence of a positive relationship between student absenteeism and

teacher absenteeism. This effect of student absenteeism doubles in size after

endogeneity issue have been addressed. This positive relationship between student

absenteeism and teacher absenteeism is consistent with those of Banerjee et al.

(2012) and Irvine’s (1986) teacher-student interaction findings. Teaching mentoring

is another important factor in reducing teacher absenteeism in schools. Other

school factors such as a high level of teacher evaluation, a high level of parental

involvement in school, and small school size have also shown a significant impact

on lowering teacher absenteeism. Finally, consistent with a report in the “Tackling

the dropout” (2006) by The Star Online Malaysia, this chapter finds that schools

that suffer from teacher absenteeism have lower student attainment.

This chapter is structured as follows. Section 4.2 provides an overview of the

teacher attendance and leave systems in Malaysia and the District Transformation

Program. Section 4.3 outlines the literature on absenteeism in teaching and other

industries. Section 4.4 outlines the empirical strategy. Section 4.5 describes the

TIMSS dataset and reports some descriptive statistics. Section 4.6 discusses the

results and concluding remarks are presented in Section 4.7.
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4.2 Background

4.2.1 Teacher attendance and leave systems in Malaysia

The system to monitor teacher’s attendance in Malaysian government schools was

set by the Ministry of Education (MOE). The system has gone through some

changes, from a manual logbook system to a punch card system and most recently,

a biometric system. A biometric system is a system that records the teachers’

attendance using their thumbprint. To improve teacher quality in school, the

teacher attendance system also includes an electronic system called e-hadir, which

ensures that school teacher attendance is updated to the MOE daily.

Aside from school holidays teachers in Malaysia are entitled to ten days of special

leave (Cuti Rehat Khas (CRK)) per year. This includes leave for emergency

matters, religious ceremonies, and other events with the approval of the head of

the department. These days cannot be carried forward to the next year, although

any unused leave will be paid upon retirement (maximum of 150 days). The

number of accumulated leave days does not increase with the amount of work

experience, which may be one of the contributing factors behind problem of teacher

absenteeism in Malaysia.

4.2.2 The District Transformation Program

The District Transformation Program (DTP) is an educational equity programs

in Malaysia. It was introduced in 2013 under the Malaysian Education Blueprint

2013-20202. Its main objective is to reduce gaps in student achievement in terms

of gender, socioeconomic status, and between urban and rural schools in Malaysia.

The program was structured over two waves. The first wave was a pilot survey

implemented in two states in Malaysia that have many gaps in student achievement,

while the second wave is a national survey. The Ministry of Education Malaysia
2See Chapter 3 Section 3.2 for information on this policy.
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(2013b) claims that the program has shown that teacher attendance is an important

factor in improving student achievement.

The main initiatives that were introduced as part of the DTP include mentor-

ing, monitoring through performance dialogue, and school autonomy in term of

resources and development activities. Two categories of mentoring were intro-

duced in the program: i) the SISC+ (School Improvement Specialist Coach) and

ii) the SIPartner+ (School Improvement Partner). The SISC+ is a process of

mentoring from selected senior or excellent teachers to new teachers in particular.

While the SIPartner+ is a process of mentoring from selected senior or excellent

principals to new school principals in particular. The main role of the selected

mentor teachers and principals is to assist the new teachers and principals in the

teaching and leadership process. For teacher monitoring, teachers’ performances

are monitored regularly through a new approach called performance dialogue via

a video conference between the MOE and selected schools. The approach was

chosen to save time and costs of monitoring, especially for rural schools with low

infrastructure facilities. Lastly, for school autonomy, the District Education Office

(PPDs) in each district is given the autonomy to allocate resources and conduct

development activities in schools in their respective districts.

4.3 Selected literature on absenteeism: Evidence from teaching and

other industries

Several countries have experimented with programs that aim to improve teacher

attendance such as incentive programs, sick leave schemes, and performance

pay. A study in one of the New York, US districts found that implementation

of an attendance incentive plan increases the number of teachers with perfect

attendance from 8 percent to 34 percent (Jacobson, 1989). Dee and Wyckoff

(2015) report a different program of teacher evaluation called IMPACT in the

District of Columbia Public Schools, US. They found that financial incentives have
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boosted the performance of high performing teachers more than low performing

teachers. Similarly, the rate of teacher absenteeism decreases in the presence of a

monitoring project that uses cameras in the rural Udaipur district, India (Banerjee

and Duflo, 2006). Banerjee and Duflo’s (2006) study suggest that rationalising

job descriptions may be a crucial step to improve the teacher attendance rate.

There are mixed effects of school incentives whether monetary or non-monetary

on teacher absenteeism. The non-monetary incentives can range from providing

teacher training opportunities, improving school resources, and increasing teachers

leave days. Review papers by Galiani and Perez-Truglia (2013) and Rogers and

Vegas (2009) find that teacher incentive schemes have a positive impact in reducing

absenteeism and improving student achievement in developing countries, especially

in India, Indonesia, Uganda, Ecuador and Zambia. In India, a combination of

financial incentives and monitoring has significantly reduced the teacher absence

rate (Duflo et al., 2012). While, the combination of the leave policies and monetary

incentives has had a positive effect in reducing the rate of teacher absenteeism in

North Carolina (Clotfelter et al., 2009; Scott et al., 2007) and New York State

(Ehrenberg et al., 1991).

On the other hand, some studies show that teacher incentives did not significantly

reduce the rate of teacher absence; for example, teacher absences in India (Kremer

et al., 2005), Dutch Secondary Schools (Waterreus, 2003), and in Israel and Kenya

(Glewwe and Kremer, 2006). Glewwe and Kremer (2006) argued that one potential

explanation for the negative effects in Israel and Kenya come from an inefficient

allocation of funds in schools in those regions. According to Waterreus (2003),

the promotion of teachers is not associated with lower teacher absenteeism due to

the potential selection effect where teachers who were in the highest salary scales

are selected as the sample of the study. Incentives also show no or little effect

on teacher absenteeism in California (Goldschmidt and Phelps, 2010) or in the

elementary and middle schools of Florida (Harris and Sass, 2011). Goldschmidt

and Phelps (2010) and Guerrero et al. (2013) argue that the effect of incentives in
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terms of development training only lasted for a short period of time, and further

studies should examine the long-term effects of the program.

We can conceptually divide school interventions into direct (such as teacher moni-

toring) and indirect (such as involving the community in the schools) interventions.

Many previous studies show that in the presence of close monitoring of teachers

from the principals or communities, the potential of high teacher absenteeism can

be reduced (Duflo et al., 2012; Rogers and Vegas, 2009; Suryahadi and Sambodho,

2013; Guerrero et al., 2013). Indirect interventions in terms of teacher evaluation

and involving parents in schools also have a positive effect in reducing teacher

absenteeism (Jacob and Walsh, 2011; Rogers and Vegas, 2009; Guerrero et al.,

2013; Kremer et al., 2005). Kremer et al. (2005) note that parental involvement

in schools may become an alternative form of teacher monitoring. Apart from

interventions through monitoring, an early intervention such as the mentoring

of teachers is also a crucial school policy. Kemmis et al. (2014) suggest that the

practices of mentoring new teachers in a school can act as supervision, support,

and collaborative self-development.

Mentoring also has a significant impact on workers’ absenteeism in other industries.

For instance, Brown et al. (1999) found that employee-sharing practices may reduce

absenteeism in several industries in French firms. Additionally, previous research

has identified the important effects of incentives on worker absenteeism in other

industries. Financial incentives have significantly reduced worker absenteeism in

the Dutch manufacturing industry (Hassink and Koning, 2009) and the Indian

health industry (Chaudhury et al., 2006). Chaudhury et al. (2006) show that high

salaries combined with effective monitoring may boost workers’ attendance in the

health sector. Similarly, Bryson and Dale-Olsen (2017) argue that the high level

of absenteeism in Norway is related to the high state sick pay in that region. In

addition, different types of incentives such as the income replacement program for

short term sickness and income taxes may affect the worker absenteeism problem

in Swedish companies (Johansoon and Palme, 2002). Other types of incentives
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such as smaller firm sizes are also found to significantly reduce German workers’

absenteeism rate (Winkelmann, 1999; Barmby and Stephen, 2000).

In conclusion, many studies have examined the effectiveness of worker attendance

programmes, and this study attempts to fill the literature on worker absenteeism

in the context of the teaching sector in Malaysia. This study also aims to focus on

initiatives that have been implemented in the DTP, including other school policies

to extensively examine the program’s effects on teacher absenteeism. The effect

teacher absenteeism has on student attainment will be further investigated, given

that some studies have shown adverse effects of teacher absenteeism on student

attainment (Clotfelter et al., 2009; Duflo et al., 2012; Miller et al., 2008). The

empirical strategy used to tackle these objectives is explained in the next section.

4.4 Empirical strategy

In this section, the strategy used to examine the determinants of teacher absen-

teeism is explained. A model of student attainment, examining the impact of

teacher absenteeism on student attainment is also presented.

First, this study estimates the teacher absenteeism model for each observation

school s of the following probit form:

Pr(Y = 1|Xj) = F (X ′jαj) (4.1)

where Pr(Y = 1|Xj) is the probability that school s has a high level of teacher

absenteeism given Xj. Xj for j = 1, ..., p are the vector of factors influencing ab-

senteeism such as student absenteeism and initiatives that have been implemented

in the District Transformation Program (DTP). αj is the coefficient estimates

from the probit regression that maximise the log likelihood of the cumulative

distribution function of the standard normal distribution, F (X ′jαj)3. We present

3L(X′jα) =
∏n

k=1(F (X′jα)yj [1−F (X′jα)](1−yj )), where X′ denotes a 1 x K row vector of regressor values
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the results in terms of marginal effects. The marginal effects will explain the

change in the probability that schools have a high teacher absenteeism problem

in response to a one unit change in the explanatory variable of equation (4.1),

holding other explanatory variables at their means.

This study considers two specifications of the marginal effects. First, the marginal

effects are evaluated at the mean values of Xj , holding other explanatory variables

at their respective means. Second, the marginal effects evaluated at certain values

of Xj , holding other explanatory variables at their respective means. For example,

this study would like to examine whether the probability of schools reporting

teacher absenteeism will increase if the school size is increased by 500. This

will place our findings into context, and provides some insights as to whether

the intervention would be beneficial in terms of the effect it is likely to have on

absenteeism.

Second, this study employs an identification strategy to address the potential

endogeneity problem in equation (4.1). This is because, not only might student

absenteeism affect teacher absenteeism, teacher absenteeism also might affect

student absenteeism in schools, although these are infrequent cases (Ahmad

and Salleh, 1997, p. 66). Thus, to solve the problem by following Angrist and

Pischke’s (2009) suggestion, we introduce instruments in equation (4.1) and

estimate the instrumental variable (IV) model using the two-stage least squares

(2SLS) estimator with a second stage regression as follows:

Y = α0 + α1X̂1 + α2X2 + α3X3 + ...+ αpXp + ε (4.2)

where X1 is an endogenous variable, student absenteeism, and X̂1 is the predicted

result from the following first-stage regression:

for observation j, and α are a K x 1 column vector of regression coefficients.
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X̂1 = β + λkZk + β2X2 + β3X3 + βpXp + ε (4.3)

where Zk for k = 1, ..., q are the instruments for the student absenteeism, dummy

variables indicating whether the school has a high level of bullying, classroom

disturbance, and students that come from disadvantaged homes. The key as-

sumption for this method is that the instruments, Z, which refer to eighth-grade

student attribute-level data, are correlated with the causal variable of interest,

student absenteeism X1, but uncorrelated with any other explanatory variables at

school-level data in equation (4.3). The term uncorrelated with other explanatory

variables is like saying Cov(ε, Zk) = 0, which is also the exclusion restriction of

the IV model (Angrist and Pischke, 2009).

Statistically, to check the validity of the IV estimation, we look at the significance

of the Wu-Hausman (Wu, 1974; Hausman, 1978) F-statistics, the F-statistic of

the first-stage regression of equation (4.3), and the Sargan’s (1958) χ2 statistics.

The Wu-Hausman F-statistic shows the validity of the causal variable of interest,

whether it is endogenous or not, and hence ensures whether the baseline model of

equation (4.1) yields biased estimates or not. Both the F-statistic of the first-stage

regression and the Sargan’s (1958) χ2 statistic indicate the appropriateness of the

instruments.

We expect that the instruments will influence the students’ willingness to attend

school. UNICEF has reported that approximately 80% of students in Malaysia

have suffered from some form of bullying, and such incidents tend to happen in the

classroom (UNICEF Malaysia Communication, 2009). In addition, Yahaya et al.

(2009) and Ahmad and Salleh (1997) show that disciplinary problems are mainly

attributable to the influence of the students’ peer group. These explanations

reflect the fact that bullying could be the main reasons why Malaysian students

tend to play truant. Other than the disciplinary problems, Yahaya et al. (2010)

and Ahmad and Salleh (1997) show that low socioeconomic status also might
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affect truancy, with students from a low socioeconomic background being more

likely to be truant. Eventually, a low attendance rate of students in school leads

to a lack of teachers’ motivation to attend school.

Next, a model of student attainment to identify to what extent a high level of

teacher absenteeism has an impact on student attainment in schools is estimated.

We use the standard ordinary least squares (OLS) method with the following

model:

Ti,s = α + Si,sβ +Di,sδ + µi,s (4.4)

where Ti,s is the measure of student attainment which includes the student i’s test

scores (i.e. average plausible values4) in mathematics and science in school s. S is

the vector of teacher absenteeism. D is the vector of control variables of students’

background and school characteristics as discussed in detail in Chapter 3, and

µ is an error term. We are not controlling student absenteeism variable as we

expect that both teacher and student absenteeism are inter-related. In addition,

this study only focuses on handling the teacher absenteeism determinants and its

effect on student outcome.

4.5 Data and descriptive statistics

This study uses data from the Trends in International Mathematics and Science

Study (TIMSS), 2011, to estimate the determinants of teacher absenteeism. The

dataset is an international assessment survey conducted by an independent educa-

tional institution, the International Association for the Evaluation of Educational

Achievement (IEA). The dataset consists of a random sample of 180 schools

and 5,733 eighth-grade students in all states in Malaysia. The dataset is unique

as it consists of data on various types of school disciplinary problems such as
4The plausible values refer to the range of competence that a student might have given the student’s item

responses in an assessment (Wu, 2005).
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absenteeism in school. It includes information answered by school principals about

the level of teacher absenteeism, which can be: i) not a problem, ii) minor problem,

iii) moderate problem, or iv) serious problem, which becomes the key variable in

this study. After examining the distribution of the teacher absenteeism data, we

then categorised it into a dummy variable of teacher absenteeism which equals

one if a school has high teacher absenteeism (consisting of schools with a minor,

moderate, or serious problem of absenteeism) and zero otherwise.

The TIMSS dataset also includes measures of student absenteeism and initiatives

conducted within the District Transformation Program (DTP) such as teacher

mentoring, teacher monitoring, school resources, and school development activities.

To note, both teacher and student absenteeism refer to the school rather than

the class level. Information on other school factors such as teacher evaluations,

parental involvement in school, and teacher incentives is also available in the

dataset. Finally, the dataset provides some information on school characteristics

such as location, the number of communities surrounding the school, and school

size.

All of the variables are acquired from questions answered by the principal of the

schools, and they have mainly been categorised into dummy variables, except

teacher mentoring and school resources, after considering their distribution. In

detail, student absenteeism refers to either schools that have a high (i.e. moderate

and serious problem) or low (i.e. minor or not a problem) level of student

absenteeism. The mentoring variable is measured from a question answered by

a representative teacher in each school about the teacher’s frequency in sharing

experiences with other teachers, categorised into three groups: i) mentoring (very

often), if teachers have almost daily sharing sessions, ii) mentoring (often), if

teachers have weekly sharing sessions, and iii) mentoring (seldom), if teachers

have monthly or almost never have sharing sessions. For teacher monitoring,

this study uses a proxy of whether school principals have a lot of time or no

time in monitoring teachers’ implementation of the school’s educational goals in
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their teaching. For school resources, this study uses a proxy of schools’ level of

availability of instructional materials (e.g. textbooks), recorded at three levels:

high, medium, and low. For the level of development activities, the survey refers

to whether school principals participate a lot or some time in the professional

development activities in the school.
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Table 4.1: Descriptive statistics
Teacher Teacher Test of

absenteeism absenteeism difference
(high = 1) (high = 0)

Mean Mean
(1) (2) (3)

Student absenteeism (high) 0.395 0.214 −2.572∗

District Transformation Program
Mentoring (base: seldom)
Mentoring (very often) 0.132 0.133 0.021
Mentoring (often) 0.184 0.316 2.031∗

High teacher monitoring 0.697 0.776 1.151
Resources (base: low)
Resources (high) 0.368 0.459 1.206
Resources (medium) 0.289 0.214 −1.124
High level of development activities 0.421 0.398 −0.305

Other factors
Teacher evaluation (yes) 0.671 0.929 4.276∗∗∗

High level of parental involvement in 0.447 0.704 3.479∗∗∗

schooling
Incentives (yes) 0.289 0.276 −0.202

School characteristics
School size (in thousands) 1.519 1.303 −2.179∗

Rural 0.434 0.459 0.327
Community surrounding school
(base: 15,000 and less people)
Community surrounding school
(>100,000 people) 0.158 0.204 0.787
Community surrounding school
(15,001-100,000 people) 0.487 0.480 −0.094

Number of observations 76 98
Notes: ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗ Significant at the 1%

level. The test of difference refers to the t-statistics of the test of difference in means between

schools with a high teacher absenteeism problem and schools with a low teacher absenteeism problem.

Table 4.1 reports summary statistics for the key variables. This study separately

examines the mean of each variable for schools that have high teacher absenteeism

and low teacher absenteeism, respectively. The tested difference between two means

of each variable is presented in column (3). Overall, this study found significant

mean differences in schools that have high student absenteeism, implemented

mentoring often, high teacher evaluation, and high parental involvement in the

school.
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4.6 Empirical results

Next we present an overview of our results. The estimated results of the teacher

absenteeism model using the probit method are first presented. It is followed by a

presentation of the teacher absenteeism model using the IV method. Lastly, the

impact of high teacher absenteeism on student attainment shown in this study is

presented.

Table 4.2 reports the marginal effects of the probit regression of equation (4.1).

The results are presented in three models: 1) the District Transformation Program

model, 2) the model that excludes the insignificant factors of Model 1, and 3)

model 1 including other school factors, with each of the models estimated with and

without control variables. We also include a student absenteeism factor in each of

the models, as we are interested in identifying its impact on teacher absenteeism

in the presence of the school factors of interest.
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Table 4.2: Marginal effects of the teacher absenteeism model
Dependent variable: Model 1 Model 2 Model 3

Teacher absenteeism (high) (1) (2) (3) (4) (5) (6)
Student absenteeism (high) 0.234∗∗∗ 0.272∗∗∗ 0.187∗∗ 0.207∗∗ 0.202∗∗ 0.238∗∗

(0.088) (0.090) (0.091) (0.093) (0.096) (0.098)

District Transformation Program
Mentoring (base: seldom)

Mentoring (very often) −0.057 −0.062 −0.045 −0.044 −0.027 −0.032
(0.119) (0.121) (0.119) (0.125) (0.120) (0.128)

Mentoring (often) −0.201∗∗ −0.191∗∗ −0.248∗∗∗ −0.245∗∗ −0.248∗∗ −0.244∗∗

(0.093) (0.096) (0.094) (0.096) (0.098) (0.100)
High teacher monitoring −0.131∗ −0.115 −0.036 −0.022 −0.058 −0.044

(0.092) (0.094) (0.097) (0.099) (0.099) (0.101)
Resources (base: low)

Resources (high) −0.054 −0.053 −0.164∗ −0.171∗

(0.092) (0.093) (0.097) (0.101)
Resources (medium) 0.064 0.077 −0.012 0.011

(0.102) (0.102) (0.107) (0.110)
High level of development 0.088 0.112∗ 0.108 0.141∗

activities (0.084) (0.084) (0.089) (0.092)
Other factors
Teacher evaluation (yes) −0.422∗∗∗ −0.439∗∗∗ −0.460∗∗∗ −0.488∗∗∗

(0.118) (0.124) (0.119) (0.127)
High level of parental −0.232∗∗∗ −0.248∗∗∗ −0.258∗∗∗ −0.289∗∗∗

involvement in school (0.085) (0.088) (0.087) (0.090)
Incentives (yes) 0.012 0.034

(0.093) (0.097)

School characteristics
School size (in thousands) 0.194∗∗∗ 0.179∗∗ 0.211∗∗∗

(0.063) (0.071) (0.073)
Rural −0.044 −0.019 −0.009

(0.093) (0.092) (0.093)
Community surrounding school
(base: 15,000 and less people)

Community surrounding school −0.151 −0.226∗ −0.210∗

(>100,000 people) (0.141) (0.142) (0.147)
Community surrounding school −0.080 −0.066 −0.043
(15,001-100,000 people) (0.098) (0.101) (0.101)

Number of observations 174 174 174 174 174 174
Notes: Standard errors in parentheses. ∗Significant at the 20% level. ∗∗Significant at the 5% level. ∗∗∗

Significant at the 1% level.

Table 4.2 shows that regardless of model student absenteeism has a statistically

significant positive effect on teacher absenteeism. Specifically, it shows that an

increase in student absenteeism increases the probability of teacher absenteeism

by approximately 20 points. The positive effect of student absenteeism is similar

to Banerjee et al.’s (2012) and Irvine’s (1986) teacher-student interaction findings.
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They show that in the presence of student absenteeism problems in school, teachers’

preference for going to school decreases. The positive relationship between student

and teacher absenteeism is also consistent with Laibson and List’s (2015) argument

on how an individual’s behaviour is closely related to others’ behaviour.

Table 4.3: Instrumental variable estimates of teacher absenteeism model
Dependent variable: Model 1 Model 2 Model 3

Teacher absenteeism (high) (1) (2) (3) (4) (5) (6)
Student absenteeism (high) 0.507∗∗∗ 0.497∗∗∗ 0.374∗∗ 0.375∗∗ 0.351∗∗ 0.348∗∗

(0.161) (0.154) (0.157) (0.154) (0.153) (0.148)

District Transformation Program
Mentoring (base: seldom)

Mentoring (very often) −0.045 −0.057 −0.034 −0.038 −0.019 −0.029
(0.114) (0.112) (0.105) (0.104) (0.103) (0.102)

Mentoring (often) −0.193∗∗ −0.177∗∗ −0.196∗∗ −0.188∗∗ −0.196∗∗ −0.185∗∗
(0.088) (0.085) (0.081) (0.080) (0.080) (0.079)

High teacher monitoring −0.125 −0.106 −0.040 −0.020 −0.056 −0.039
(0.086) (0.084) (0.080) (0.079) (0.080) (0.078)

Resources (base: low)
Resources (high) −0.041 −0.042 −0.118 −0.110

(0.087) (0.085) (0.081) (0.079)
Resources (medium) 0.051 0.066 −0.009 0.007

(0.101) (0.098) (0.092) (0.090)
High level of development activities 0.137∗ 0.152∗ 0.117 0.132∗

(0.083) (0.081) (0.075) (0.074)

Other factors
Teacher evaluation (yes) −0.361∗∗∗ −0.345∗∗∗ −0.373∗∗∗ −0.355∗∗∗

(0.090) (0.089) (0.089) (0.088)
High level of parental involvement −0.162∗∗ −0.158∗∗ −0.187∗∗ −0.186∗∗
in school (0.077) (0.076) (0.075) (0.074)
Incentives (yes) −0.010 0.006

(0.076) (0.075)

School characteristics
School size (in thousands) 0.193∗∗∗ 0.144∗∗ 0.149∗∗

(0.064) (0.060) (0.059)
Rural −0.041 −0.029 −0.025

(0.086) (0.081) (0.079)
Community surrounding school
(base: 15,000 and less people)

Community surrounding school −0.102 −0.147 −0.128
(>100,000 people) (0.126) (0.118) (0.115)
Community surrounding school −0.061 −0.047 −0.027
(15,001-100,000 people) (0.090) (0.083) (0.082)

Constant 0.385∗∗∗ 0.159 0.802∗∗∗ 0.630∗∗∗ 0.850∗∗∗ 0.642∗∗∗
(0.116) (0.173) (0.122) (0.175) (0.141) (0.191)

First-stage estimates
Dependent variable:
Student absenteeism (high)

Physical bullying (high) 0.143∗∗ 0.166∗∗ 0.126∗ 0.143∗∗ 0.139∗∗ 0.160∗∗
(0.065) (0.065) (0.066) (0.066) (0.066) (0.066)

Physical bullying missing 0.003 −0.047 −0.166 −0.238 0.020 −0.052
(0.407) (0.403) (0.418) (0.416) (0.419) (0.414)

Classroom disturbance (high) 0.439∗∗∗ 0.455∗∗∗ 0.423∗∗∗ 0.431∗∗∗ 0.438∗∗∗ 0.449∗∗∗
(0.077) (0.076) (0.080) (0.080) (0.080) (0.079)

Students come from disadvantaged 0.151∗∗ 0.098 0.172∗∗∗ 0.126∗ 0.149∗∗ 0.098
homes (>50%) (0.062) (0.066) (0.063) (0.067) (0.063) (0.066)
Students come from disadvantaged 0.560∗∗ 0.508∗∗ 0.563∗∗ 0.521∗∗ 0.555∗∗ 0.508∗∗
homes missing (0.239) (0.245) (0.244) (0.251) (0.242) (0.248)

Continued on next page
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Table 4.3 – continued from previous page
Dependent variable: Model 1 Model 2 Model 3

Teacher absenteeism (high) (1) (2) (3) (4) (5) (6)
Number of observations 174 174 174 174 174 174
Wu-Hausman F-statistics (p-value) 0.039 0.063 0.119 0.133 0.184 0.227
First-stage F statistics 11.990∗∗∗ 12.643∗∗∗ 10.282∗∗∗ 10.379∗∗∗ 10.687∗∗∗ 11.108∗∗∗
Sargan χ2 statistics (p-value) 0.190 0.234 0.139 0.140 0.226 0.238
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level. ∗∗∗

Significant at the 1% level.

As already mentioned a potential limitation of our results is that student ab-

senteeism is affected by teacher absenteeism leading to endogeneity. Table 4.3

shows the results of the IV 2SLS estimation; the first-stage estimation and the

IV post-estimation tests are presented in the bottom section of the table. The

post-estimation tests includes the Wu-Hausman statistics that shows either that

student absenteeism is endogenous or not, the F-statistics of the first-stage estima-

tion which test for weak instruments, and the Sargan’s χ2 statistics that represent

the overidentifying test for the IV estimates using more than one instrument.

Statistically, only columns (1) and (2) of Table 4.3 shows that student absenteeism

is endogenous since the endogeneity test using the Wu-Hausman statistic is

significant. This finding means that there are other unobserved factors potentially

sourced from the measurement errors that might affect teacher absenteeism through

the student absenteeism effect. It suggests that the probit estimates in Table 4.2

are biased, and the use of IV is supported. Next, we check on the suitability of

the instruments chosen for the IV estimation. As discussed in Section 4.4, we

expect that school characteristics to be closely related to a high level of student

absenteeism. Table 4.3 has shown the significant relationship between these

two variables and proves the relevance of the instruments to be used in the IV

estimation of Model 1 in particular, as the F-statistics of the first stage regression

in the model are statistically significant. However, it should be emphasised that

the effect of the student absenteeism using the IV estimation becomes larger. Some

possible explanations for this are that the OLS coefficient is prone to measurement

error or the instrument captures some additional effect. This is because since the
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student absenteeism effect is instrumented by bullying and disruptive behaviour,

it is possible that ’undesirable student behaviour’ adds to teacher absenteeism.

Overall, in comparison with the estimated results in Table 4.2, we can see that

the effect of student absenteeism in Table 4.3 on teacher absenteeism doubles,

while the significant effect of other school factors on teacher absenteeism remains

unchanged. These findings give attention to schools as well as to the government

to tackle the student absenteeism problem as it may highly contribute to high

teacher absenteeism in schools. The substantial effect of student absenteeism on

teacher absenteeism when the causality problem has been addressed is in line

with the report of serious disciplinary problems in Malaysian schools such as by

UNICEF Malaysia Communication (2009), Yahaya et al. (2009), and Ahmad and

Salleh (1997).

In accordance with the DTP program, Table 4.3 shows that schools that have

implemented a frequent intervention in terms of mentoring (often) will have

approximately 20 percent lower level of teacher absenteeism. The effects increased

slightly after we specified the model by including only those DTP factors that

significantly affect teacher absenteeism (Models 2) and controlling for other factors

(Model 3). These findings imply that the intervention program in the DTP

program such as mentoring (the SISC+, School Improvement Specialist Coach,

and the SIPartner+, School Improvement Partner) appear to improve teachers’

incentives to come to school.

However, the mentoring effect at the level of “very often” shows no significant

effect on teacher absenteeism. Among potential explanations for this finding is

that teachers need to invest more time in attending and preparing the materials

for the mentoring sessions if it is conducted very often. These explanations are

contradicted with an argument by Ost and Schiman (2017) on workers’ marginal

productivity based on workload, but it is in line with Mckenzie et al.’s (2014)

findings on the positive relationship between teachers’ workload and the rate of
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teacher absenteeism.

Other initiatives in the DTP program such as monitoring also show little or no

significant effects on teacher absenteeism (Table 4.3). It may be related to the

method used in the monitoring session with videoconferencing that probably

creates a vulnerability issue. The issue may apply to teachers in the schools of

the rural area in particular as they get earlier information about the session and

may need to prepare the materials such as finding a computer with better internet

connection. As a consequence, teachers may change their attitudes due to their

awareness of being observed, and the session may have a weak impact.

For teacher incentives, although the result differs from most of the literature, it

is consistent with studies by Glewwe and Kremer (2006), Kremer et al. (2005),

and Waterreus (2003) that indicate little or no effect of higher pay on teacher

absenteeism. In this study, the weak result may be due to the measure used for the

incentives that mainly refers to incentives for teacher recruitment. Since Malaysia

has a limited quota in the recruitment of teachers5, the teacher incentives in

regards to recruitment may not have an impact on the current teachers’ intention

to not attend school. They might regard that their opportunity cost for not going

to school is low in the presence of such incentives. Other incentives such as a

high level of development activities for teachers in school also shows no significant

effect on teacher absenteeism (Table 4.3). The positive but little effect of a high

level of development activities in school might be explained by Goldschmidt and

Phelps (2010) and Harris and Sass’s (2011) findings on the short lasting effect of

teacher development training on teachers’ performance in school. Goldschmidt

and Phelps (2010) show that it is important to consider the duration of the teacher

development program that has been conducted in order to examine the effect of

the school factor. However, due to data limitations, this study is unable to control

for it.

5For example, in 2016, from 94,646 applicants, only 14.2% of the applicants had been offered a teaching
job (Ministry of Education Malaysia, 2016).
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Models (2) and (3) of Table 4.3 show that additional intervention factors, parental

involvement in school and teacher evaluation, in particular, have substantial

positive effects on reducing the rate of teacher absenteeism in school. Specifically,

we found that schools that have conducted external teacher evaluations and a high

level of parental involvement in school, respectively, have reported approximately

40 percent and 20 percent lower high teacher absenteeism problem. These findings

are in line with studies by Jacob and Walsh (2011), Rogers and Vegas (2009),

and Suryahadi and Sambodho’s (2013). In addition, Othman (2006) shows that a

high parental involvement in school, for example, through their participation in

the Parents and Teachers Association meetings, may help in reducing disciplinary

problems in schools.
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people, 102 cities with 100,000 to 15,001 people, and 18 cities with 15,000 and less people
(World Population Review, 2019).

Adjusted predictions with 95% CIs

Figure 4.1: The effect of community surrounding school over school size on teacher absenteeism

Rahim (2018) and Yahaya et al. (2010) suggest that a low number of commu-

nities surrounding the school is associated with a higher probability of teacher

absenteeism in Malaysia. Despite this, Table 4.3 shows no or little effect of the

community on teacher absenteeism. We expect that the impact of the community

surrounding the school differ across the school sizes. As expected, Figure 4.1 has

shown that the effect of the low number of communities surrounding the school
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on teacher absenteeism is significant for schools with a lower number of students

(see Figure A4.1 in Appendix C for information on the distribution of the number

of students in this study). Specifically, schools about twice less likely to have high

teacher absenteeism if they have a high number of communities surrounding the

school as school size increases.
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Figure 4.2: Probability of teacher motivation (high)

Lastly, school size has a significantly positive effect on teacher absenteeism. This is

in line with Lee and Loeb (2000) and Jones et al.’s (2008) that found that a large

school size negatively affects teachers’ attitude in school. A possible explanation

for this is that a large school size (i.e. schools with a large number of students

in school) may have sufficient resources to provide temporary 'relief'teachers to

provide cover for those who are absent. Besides, this study expects that teachers’

motivation levels to come to work also decrease if there are a lot of students in the

school or classroom. This is because apart from teaching, teachers need to evaluate

the progress of each of their students to maximise the teacher-student outputs.

Additionally, they have been burdened by too many non-teaching duties including

clerical and paperwork (Taharim et al., 2017; Yesuiah, 2014; Malakolunthu et al.,

2010). Figure 4.2 shows the estimated results of the teacher motivation model
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as school size increases, which uses a dummy of teachers’ motivation (high) as

the dependent variable of equation (4.1). It shows that teachers’ motivation

diminishes (i.e. is closer to zero) as school size increases. Thus, the argument for

the school size effect is supported.
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Figure 4.3: Percent teacher absenteeism by school size

We expect that the impact of school size on teacher absenteeism varies at certain

points. Figure 4.3 shows the probability of teacher absenteeism when the school

size increases from 200 to 3700. The figure shows that the probability of teacher

absenteeism increases as the school size increases, with the largest school size

increasing the probability of schools having a high level of teacher absenteeism

to approximately 80 percent. This finding suggests that the government or

policymakers should consider any policies aimed at school consolidation carefully

if it wants to improve the rate of teacher attendance in Malaysia.
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Next, we examine whether school size influences the impact of the school factors

of interest on teacher absenteeism. The conditional marginal effects of mentoring

(often) and teacher evaluation on teacher absenteeism as school size increases are

illustrated in Figures 4.4 and 4.5. The effect on teacher absenteeism if schools

have a high level of parental involvement in school is almost similar to the teacher

evaluations’ effect and is presented in Appendix C (see Figure A4.2). Both

figures show that the significant effect of teacher mentoring and teacher evaluation

decreases as school size increases. In addition, Figure 4.4 presents that at the

largest school size, the significant effect of teacher mentoring in reducing the

rate of teacher absenteeism diminishes, while Figure 4.5 shows that the difference

between the effect of schools with and without teacher evaluation remains constant

as the school size becomes larger.
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4.6.1 Teacher absenteeism effect on student attainment

Finally, we examine the effect teacher absenteeism has on student attainment.

We separately examine the effect by school location to propose suitable policy

responses due to differences regarding infrastructure facilities6, in particular, in

the regions. The rural areas are referred to as the areas with a population of less

than 10,000 based on indicators by the Department of Statistics Malaysia (2014).

Table 4.4: Effects of teacher absenteeism on student attainment
Dependent variables: Test scores Mathematics Science

(i.e. average of 5 plausible values) Urban Rural Urban Rural
Teacher absenteeism (high) −12.454∗∗∗ −15.137∗∗∗ −12.201∗∗∗ −21.633∗∗∗

(2.838) (2.978) (3.108) (3.323)

School characteristics
School size (in thousands) 11.956∗∗∗ −11.149∗∗∗ 0.457 −18.918∗∗∗

(2.048) (2.845) (2.321) (3.211)
Community surrounding school
(base: 15,000 and less people)

Community surrounding school 4.918 0.121
(>100,000 people) (4.072) (4.354)
Community surrounding school 9.906∗∗ 18.642∗∗∗ 9.901∗∗ 10.150∗∗∗

(15,001-100,000 people) (3.972) (3.224) (4.106) (3.551)

Family background
Mother’s education (base: no formal or primary)

Secondary 12.978∗∗ 3.260 14.551∗∗ 0.438
(5.977) (4.700) (7.298) (5.678)

Tertiary 26.157∗∗∗ 20.756∗∗∗ 34.947∗∗∗ 31.175∗∗∗

(6.617) (7.102) (7.841) (8.005)
Child’s does not know 12.865∗ −7.687 10.205 −13.650∗∗

(6.608) (5.400) (7.853) (6.490)
Father’s education (base: no formal or primary)

Secondary 6.279 −2.146 22.848∗∗∗ 3.639
(6.986) (5.853) (8.246) (6.913)

Tertiary 13.580∗ 2.597 46.127∗∗∗ 15.188∗

(7.429) (7.418) (8.611) (8.465)
Child’s does not know 2.708 −12.597∗∗ 21.421∗∗ −5.353

(7.382) (6.267) (8.616) (7.459)
One and more bookcases 36.104∗∗∗ 30.907∗∗∗ 34.893∗∗∗ 32.811∗∗∗

(2.878) (3.751) (3.167) (4.033)
Reading resources (low) −37.793∗∗∗ −42.311∗∗∗ −63.238∗∗∗ −59.198∗∗∗

(3.509) (3.339) (3.964) (3.845)
Technology resources (low) −41.258∗∗∗ −39.481∗∗∗ −21.074∗∗∗ −10.598∗∗

(2.836) (4.369) (3.154) (4.877)
Continued on next page

6For instance, as of 2005, the total length of roads in Sabah and Sarawak, which is Malaysian states with
most regions categorised as rural areas, was three times lower than Peninsular Malaysia (Naidu, 2008).
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Table 4.4 – continued from previous page
Dependent variables: Test scores Mathematics Science

(i.e. average of 5 plausible values) Urban Rural Urban Rural
Study room (low) 9.362∗∗∗ 4.654 5.767∗ 6.744∗∗

(2.760) (2.987) (2.988) (3.316)
Constant 434.650∗∗∗ 461.621∗∗∗ 412.419∗∗∗ 443.167∗∗∗

(8.906) (7.949) (10.486) (8.978)
Number of observations 3287 2417 3287 2417
Average R-squared 0.254 0.240 0.276 0.247
Notes: Standard errors in parentheses. ∗Significant at the 10% level. ∗∗Significant at the 5% level.
∗∗∗ Significant at the 1% level. The plausible values refer to the range of competence that a student

might have given the student’s item responses in an assessment. Missing observations are controlled

but not reported for brevity. Rural areas are defined as the areas with a population of less than 10,000.

The community surrounding school variable reflects the number of people live in city, town, or area

where school is located. For instance, Malaysia has 37 cities more than 100,000 people, 102 cities

with 100,000 to 15,001 people, and 18 cities with 15,000 and less people (World Population Review, 2019).

Table 4.4 shows that teacher absenteeism has a statistically significant negative

effect on student scores in mathematics and science. Expectedly, the effect is

pronounced for students’ attainment in rural compared to urban areas. The finding

is in line with an argument by Ahmad and Salleh (1997) and Yahaya et al. (2010),

where schools with a low socioeconomic status potentially have higher absenteeism.

The negative effect of teacher absenteeism on student attainment corresponds with

many studies such as by Clotfelter et al. (2009), Duflo et al. (2012), Miller et al.

(2008), Blazar and Kraft (2017), and Ehrenberg et al. (1991). This study assumes

that if schools have a high teacher absenteeism problem, students’ motivation to

come to school will diminish, which will eventually contribute to students’ low

performance.
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4.7 Conclusion

Examining the determinants of teacher absenteeism is important for school because

it is often the case that schools where absenteeism is high have low levels of student

attainment. This study finds evidence of a positive relationship between teacher

and student, which becomes more pronounced when the issue of endogeneity is

addressed.

This study also has determined that teacher mentoring one of the initiatives

in the District Transformation Program (DTP), is a dominant contributor in

reducing the teacher absenteeism. The result is consistent with studies by Brown

et al. (1999) and Kemmis et al. (2014) among others who show the positive

relationship between sharing practices and workers’ absenteeism. Other school

policies such as teacher evaluation and a high level of parental involvement in

schools also have been found to contribute to a reduction in teacher absenteeism.

Additionally, this study found that larger school sizes leads to a higher probability

of teacher absenteeism in schools. These results are robust when the interaction

effects between the variables of interest and school size are included in the teacher

absenteeism model.

Lastly, as expected, teacher absenteeism showed a substantially significant adverse

effect on student attainments, especially in rural area schools. Thus, the MOE or

other policymakers may wish to pay more attention to the important determinants

of teacher absenteeism as it may deteriorate student attainments. This study

also suggests further study to examine other determinants of teacher absenteeism

such as teacher evaluations by internal examiners, mentoring by the principal,

and parental involvement in discussing children’s attitude problems on teacher

absenteeism. The findings may be beneficial to policymakers to quantify the

rationale of each of the policies for the development of the Malaysian educational

system.
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Appendix C
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Conclusion

This chapter begins with a presentation of the main results and implications

of each topic in this thesis. It then highlights the main limitations of each of

the topics and provides a few suggestions for further research. It ends with a

subsection of recommendations for Malaysian development.

5.1 Summary of results and implications

Education is the main pillar to increase economic growth of a country. There are

many studies which have highlighted the statement as discussed in the introduction

chapter. This thesis presents new empirical findings related to it, which focus on

a few possible factors to improve student outcomes in Malaysia in general.

Chapter 2 of this thesis has found that there is still evidence of gender differences in

household education expenditure within the Malaysian households, which possibly

affect student outcomes. Specifically, we find pro-male gaps in household education

expenditure for primary school age children (5-12 years) within the Malaysian

households as a whole, in the rural areas and Malay ethnicity. However, it is

found that households prefer to invest in females compared to males’ education

in the post-primary school ages (13-17 years). Regarding the determinants of

household education expenditure, we find consistent evidence with many previous

studies such as Tansel (2002) and Behrman et al. (2017) that show that those
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advantaged households tend to spend more money on their children’s education

compared to their counterparts. Thus, it implies that further actions are needed

from the Ministry and households, for example, to rationalise the allocation of the

expenditure on education by student age group or their household backgrounds,

in order to reduce the gender gap issue. It is important to do so since the issue

may be a contributing factor to the inequality in student attainment by gender in

Malaysia (Saw, 2016).

Student outcomes also can be enhanced through improvement of school policies

(Hanushek and Luque, 2003). Chapter 3 shows the effects of several school

factors based on the current Malaysian education policy: the Malaysia Education

Blueprint (MEB) 2013-2025. We find a strong positive effect of school factors,

especially school resources (i.e. instructional materials and infrastructure) and

parental involvement in schools, while tentative evidence of the class size and IT

staff on student attainment. Specifically, we find that male students in urban

schools and small school sizes tend to perform worse if schools have large class

sizes and “a little” level of IT staff. Factors such as differences in practices in

schools and peer effects might explain these results, as argued by Hattie (2005),

Woessmann (2016), and Lazear (2001) among others. The estimated results from

the chapter appear to reflect the relevance of the continuation of some school

factors within the policy. The results may become a guide for the Ministry of

Education Malaysia to draw future educational plans for the Malaysian education

system. For instance, initiatives from education policymakers among others to

address the achievement gender gap problem through class determination and

IT resources allocation by students’ gender (may imply to the single-sex schools)

would be need carefully investigation.

The last chapter (Chapter 4) discusses the problem of absenteeism that happens

in Malaysian schools. This study finds evidence of a positive relationship between

teacher and student, which becomes more pronounced when the issue of endogene-

ity is addressed. By focusing on a Malaysian education policy called the District
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Transformation Program (DTP), the chapter shows that the initiative of mentoring

at a medium level is a significant solution to the teacher absenteeism problem.

At the end of the chapter, the problem consequence on student attainment is

estimated, and it shows an expected finding. Thus, the chapter implies that

interventions from the government, schools, and parents should be encouraged in

improving both teachers’ and students’ behaviour with respect to their absence

from school. The intervention perhaps may boost students’ attainment, Malaysian

human capital development, and eventually Malaysian economic growth in general.

5.2 Future suggestions

Several suggestions have been presented from the findings of each chapter. In this

section, we aim to outline only the main suggestions that were related to possible

solutions to the caveats of each of the chapters.

The main limitation in Chapter 2 is that the dataset, the Household Education

Expenditure (HES), does not have data regarding education expenditure for each

child in each household. Thus, to tackle the problem, if given a limited time frame,

further studies are suggested to conduct a quasi-experimental research using a

more focused sample as suggested by Psacharopoulos and Patrinos (2004), for

example, a sample of children in secondary ages in rural areas of a district in

Malaysia. In addition, further studies are suggested to examine the effect of the

gender gaps on student attainment on the students’ return to education. Finally,

children’s socioeconomic background and indirect cost in schooling also should

be given attention in estimating the household education expenditure model as

suggested by Stinebrickner and Stinebrickner (2003).

Chapter 3 main limitation is sample representativeness. There is only one eighth

grade class per school involved in the TIMSS survey which means that factor

such as the class size effect maybe not fully represent average class size effect

for school level. It suggests further studies to control for students’ types of
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school as suggested by Lazear (2001), Akabayashi and Nakamura (2014), and

Chingos (2012) among others, who show various findings of class size on student

attainment among schools. To note, the chapter only considered school effects

on eighth-grade students’ scores in mathematics and science as measures for the

educational outcomes, thus further studies are suggested to examine the effect of

the school characteristics on other measures of student outcomes. For example,

student scores in early grades, student repetition rates, and student scores in

the top and bottom quantile, as employed in studies by Lee and Barro (2001),

Krueger and Whitmore (2001), and Nieto and Ramos (2015). Lastly, Chapter 4

suggests further research to take into account limitations regarding the proxy of

the variables of interest in the topic. For example, further studies are suggested

to consider another mentoring measure which has been practised in the DTP

program, mentoring by school principals, to support the main result of the topic.

5.3 Recommendations for Malaysian development

Findings from this thesis provide a few recommendations for Malaysian develop-

ment, especially in terms of education and economic development. For instance,

initially it contributes to the survey of the Jawatankuasa Kajian Dasar Pen-

didikan Negara (JKDPN) 2019 under the Ministry of Education Malaysia on

recommendations to improve the Malaysian education system.

Next, this thesis recommends both technical and non-technical institutions in

Malaysia revise the courses offered particularly related to mathematics and science

to meet the industry’s demand. For example, revise the syllabus of the courses,

so that it is in line with the Fourth Industrial Revolution (IR 4.0), to produce

competitive young generations that match the current market regardless of gender.

This step is expected to reduce the incidence of incompatibility of the graduate

skills with the demand of the industry (Refrigeri and Aleandri, 2013; Lavrinovicha

et al., 2015; Gontkovičová et al., 2015), and indirectly reduce gender gaps in
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household education expenditure in Malaysia.

To reduce the gender gap in education spending on children, this study also

recommends for every household to start saving for their children as early as

possible and have an education plan for them. Studies by Dynarski et al. (2013),

Björklund and Salvanes (2011), and Heckman and Mosso (2014) are among those

that show the importance of early childhood investment on the children’s future

education. As a consequence, households, especially the disadvantaged households,

are less likely to have a shortage of funds to use for their sons’ and daughters’ future

education. The role of social media is encouraged to convey this recommendation.

Lastly, to improve student outcomes, both school factors and moral problems

in schools should be addressed. All parties are suggested to make strategic

interventions to ensure that the measures that have been taken are realistic and

suitable with the current social, economic, and political situations in Malaysia.

For example, the Ministry of Education’s recommendation to transform the

curriculum system of Level 1 of the primary education in Malaysian schools

from exam-oriented to a learning-centred approach, in my opinion is a good step.

The system has been used in the top performing country of Singapore, and it

mainly has been proven successful. In addition, based on findings of this thesis, a

values-driven education should be emphasised. This may help Malaysia to have a

better environment for education and economic development.
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