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The issue of school dropout has been long rooted in Malaysia. To Received 30 May 2023
address this issue effectively, further insight into the predictors of the Accepted 14 January 2024
school dropout and the early statistical identification of dropouts are
crucial. Nevertheless, uncertainty has been persistent on these two
aspects. This paper aims to identify the predictors and assess the statistical early
fea5|!3|!|ty of early identification of §choo| dropouts. Using a school identification; secondary
administrative database that comprised data on more than 100,000 education in malaysia
students, the school dropout predictors, such as gender, academic

achievement, and household income were identified. The estimated

model correctly identified early on the 20.83% of the school dropouts.

This is substantially higher than the overall sample mean of school

dropouts (5%). Thus, it is feasible to identify early on the school drop-

out statistically. The findings have provided insightful inputs that

could strengthen our intervention strategies and policies to help alle-

viate the problem of school dropout in Malaysia.
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Introduction

Education is an investment as on its hand rests the nation’s economic growth and
sustainable development. We believe that educating the youths, who form the back-
bone of the country, is universally viewed as investing in the future of the country.
Youths with higher future earnings are the key agents of social change, economic
development and technological innovations. The youth of a country, being the coun-
try’s significant human resource, naturally warrants that governments worldwide have
a vested interest in the growth and livelihood of their youths by educating them.

One of the United Nations most recent global development goals, the Sustainable
Development Goals (SDG) 4 for quality education stipulates in Goal 4.1, that provi-
sions need to be made for all girls and boys to complete free, equitable and quality pri-
mary and secondary education by 2030. Universal Primary Education, which is aligned
to the SDG 4, gives particular emphasis on the importance of inclusive and equitable
quality education, and has underscored the requirement for children everywhere, boys
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and girls alike to complete a full course of primary schooling by 2015. On the other
hand, Universal Secondary Education prioritises compulsory secondary education for
all students between 10years six months and eighteen years (Sachs et al. 2022). Thus,
the importance of youth in completing their primary and secondary education has long
been recognized and various efforts have been made to achieve this.

However, the school dropout problem is impeding efforts to achieve the noble
objectives of SGD 4, especially the goal of secondary education for all. Since 2008, the
downward trend of the global school dropout rate has slowed down. Then, in 2018 it
stagnated at around 35%, 16% and 8% for upper, lower secondary and primary
schools respectively (UIS 2019a). The two-digit rates translate into millions of drop-
outs and highlight the seriousness of the secondary school dropout problem.

By levels of income, there are substantial gaps found in the school dropout rate.
The high-income countries, i.e. the developed countries have recorded the lowest
dropout rate, at 2.5% and 7.8% for lower and upper secondary schools respectively.
The dropout rate increased substantially as the levels of income became lower, i.e. in
developing countries. The upper, lower-middle, and low-income countries were
reported to have upper and lower secondary school dropout rates of 19.6% (7.2%),
43.6% (17%) and 60.8% (38.5%) respectively (UIS 2019a). The high school dropout
rates were projected, the projection horizon was from 2018 to 2030, to remain stag-
nant (UIS 2019b). Thus, the high/secondary school dropout rates are seen as likely to
be unchanged in the future among the developing countries.

Malaysia, as one of the developing countries in Asia, is facing the problem of sec-
ondary school dropout. In its 2018 Annual Report the Malaysia Education Blueprint
2013-2025, the Malaysian government has expressed its concern on the issue of drop-
outs and decreasing enrolment in secondary schools (Ministry of Education 2018a).
Statistically, Malaysia has only 82.46% of secondary school enrolment in 2020, which
is substantially lower than the targeted objective of 100% (UIS 2022). The percentage
of secondary school enrolment in Malaysia has been decreasing over the last few
years (2014 to 2020), from the peak of around 85% (2014) to 82.46% (2020).

Malaysian society has also raised its concerns over the rise in the number of sec-
ondary school dropouts. For instance, there were calls to study the root causes of the
problem of secondary school dropout (Mokhtar 2023). This was especially in calls for
government intervention to carry out studies on the problem of school dropout
among students from the low-income households (for example, the B40 households,
i.e. the households in the bottom 40th income percentile rank, see Appendix A for
details). Indeed, the B40 students have been singled out as the most vulnerable to the
risk of becoming school dropouts (Krishnan 2021).

The problem of the secondary school dropout is not new to Malaysia. The first
comprehensive school dropout survey, the 1973 Drop-out Study was conducted by the
Ministry of Education, Malaysia. The study found that the dropout out rates were
around 27%, 40%, and 50% for English, Malay, and Chinese medium secondary
schools respectively (Lee 1984). Then, two decades ago, as reported in Siti Eshah,
Wong, and Haniz (2016), the average dropout rate in Malaysian secondary schools
was reduced, but still recorded a two-digit high, 13.9% and 10.2% for the years
between 2001-2004 and between 2005-2009, respectively. Undeniably, the issue of
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school dropout has been an old problem and indeed, various attempts have been
made by the Malaysian school authorities to address this persistent predicament.
However, the school dropout problem still prevails today. Thousands of students
have been dropping out from secondary schools every year in Malaysia (Patel 2014).
The dropout problem in secondary school has not been solved adequately.

The school dropout problem could cause considerable negative impacts on the stu-
dents themselves, their families and society. For instance, it will lead to poor literacy, a
decrease in income, an increase in crime activities and add to the government’s social
welfare burdens. These negative impacts were found to be predominant amongst disad-
vantaged children, ie. students from poor families. Like what has been described by
Thomas Jefferson, as quoted in Sharifah et al. (2011), “There is nothing more unequal
than the equal treatment of unequal people”. The children of poor families are therefore,
most likely to be school dropouts. This will hamper the Malaysian government’s efforts
to achieve the vision of an inclusive and equitable education for all.

In this regard, the problem of school dropout in Malaysia needs to be addressed,
and it is more than just identifying its predictors. Indeed, previous studies about the
problem of school dropout in Malaysia have already identified some of the predictors
of students dropping out of schools. However, due to the constraint of data availabil-
ity, some predictors might have been overlooked, more specifically the income of B40
households. There also remains uncertainty on the feasibility of using the identified
predictors to develop a statistical prediction model for the early identification of the
school dropout. Thus, this paper aims to fill these gaps, by using a more reliable and
larger sample obtained from the administrative records of schools.

There are some crucial contributions of the present research reported here. First, to
our knowledge, this is the first school dropout study in Malaysia that employs a large
sample that comprised actual school dropouts, and this was used to estimate the predic-
tors, develop a statistical prediction model, and evaluate its early identification feasibility.
Second, the same students in the study sample were observed over two time periods, i.e.
in 2018 and 2019. This has enabled the use of independent variables with values that hap-
pened in 2018, before the occurrence of the dropping out of school in 2019. This mini-
mizes the potential for endogeneity bias in estimation. Third, the B40 income
classification by the Malaysian government was taken into consideration by piece-wise
specification. This provided a further insight on the effect of income on the school drop-
out rate, and was consistent with the Malaysian government policy to help B40 house-
holds. Malaysian society has expressed their concerns about the high school dropout rate
among B40 households. However, it appears that there has been no information about
the status of the dropout rate among B40 families in Malaysia. Thus, the findings of the
present study will be critical in enhancing the design of an effective intervention policy
for the problem of school dropout, which has yet to be solved adequately in Malaysia.

Literature review
Definition of school dropout

In the literature, there have been various definitions of school dropout (see Mohamed
Irshana, Sivapalan, and Junaenah 2017). The dropout has been defined as someone
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“...who have not completed a cycle of basic education, which depending on the
compulsory age of enrolment...” (Hunt 2008, 1). The dropout also has been defined
as “...a child who has enrolled in any year who fails to enrol in an immediately suc-
ceeding year before completing the prescribed cycle...” (Ministry of Education
Malaysia 1967, 157). The former has defined the school dropout from a population
proportion perspective, whereas the latter from a student cohort perspective. The pre-
sent study has adopted the student cohort perspective, where the dropouts in second-
ary education are the students who have exited from the secondary education system
before completing their compulsory secondary education, and excludes those who are
in the age of compulsory secondary education enrolment, but have never been
enrolled for secondary school education. This is consistent with the definition used
by the Ministry of Education, Malaysia.

Predictors of school dropout

In order to address the school dropout problem, a thorough understanding of the
nature and predictors of school dropout are necessary. According to Hunt (2008), to
drop out is a process instead of a consequence of one single identified event, and
thus, it has more than one predictor. Previous studies have identified the various
school dropout predictors. Overall, the predictors could be categorized into the fol-
lowing four groups: student, family, school, and community-related predictors (see
the reviews by Rumberger and Lim (2008), De Witte et al. (2013), Gubbels, van der
Put, and Assink (2019) and Mohammad Faisal et al. (2023)).

Among the student-related predictors, one of the prominent predictors is academic
achievement. Students who are not able to meet the minimum standards in reading,
writing and counting are more likely to drop out due to school disengagement.
Gubbels et al. (2019) performed a meta-analysis on the findings of previous studies
and synthesized 23 dropout risk predictors. The academic related predictors, such as
academic achievement, grade retention and learning difficulties were found to have
the largest effect on students dropping out of school. Rumberger and Lim (2008)
reviewed a total of 203 empirical studies in the U.S. high school dropout context, and
most of these studies found that academic achievement was a significant predictor. A
similar finding is also corroborated in recent reviews of studies by Farwis (2020),
Ngamba et al. (2021), and Mohammad Faisal et al. (2023).

In Malaysia, poor academic achievement has been found to be the main reason
that parents have cited as the cause of their children’s school dropout problem (Patel
2014). Another Malaysian study by Siti Eshah et al. (2016) also found that academic
achievement was a crucial predictor. Intuitively, as described by Nath et al. (2017),
academic achievement was one of the adverse situations that could arise in schools
which would then push students out from the school. Thus, academic achievement
proxies a student’s integration with the school academic environment. It is therefore,
not a surprise that academic achievement is a prominent predictor of school dropout.

On the other hand, the other student-related predictors are found to be academic
aspirations, grade retention, school attendance or absenteeism, problematic behaviour
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(discipline problems), and some demographic characteristic such as gender and ethnic
groups (De Witte et al. 2013; Mohammad Faisal et al. 2023).

Among the family-related predictors, socio-economic status is the frequently iden-
tified predictor for school dropout. Using a systematic literature review approach,
Mohammad Faisal et al. (2023) pointed out that the family’s economic status such as
income, was mostly found to be a predictor for school dropout. The school dropout
phenomenon occurs disproportionately among students from low-income families. In
Malaysia, poverty has been consistently found to be a predictor of school dropout
among the indigenous students (see Sheera and Azizan 2017), and the majority of
dropout students are found to be from low-income families (Patel 2014). This ham-
pers the Malaysian government’s effort to increase inter-generation upward social
mobility for the poor, and highlights the fact that more effort is needed (such as early
identification) to solve the dropout problem effectively. The other identified family-
related predictors of school dropout are the parents’ educational level, employment,
and family size (see Mohammad Faisal et al. 2023).

With respect to the school-related predictors, factors such as distance of school
from home, free lunch status, expulsions, school size and type, variety of courses,
school resources, school equipment, and number of staff, are commonly found to
be reliable predictors. For example, Haepp and Lyu (2018) found a negative effect
of school removal on student’s school completion rate (i.e. dropout) in China and
the effect was worsened if the distance of new schools was far away from students’
home. The type of school, such as whether it was private or public funded, reli-
gious, grammar, vocational or technical, could be a proxy of the school’s hetero-
geneity in resource and academic environment, and was found to be closely
related to the school dropout rate (De Witte et al. 2013; Nath et al. 2017;
Rumberger and Lim 2008). Moreover, these school-related predictors were found
to be more predictive of secondary school dropout than primary school dropout
(Bella and Mputu 2004).

With regard to the community-related predictors, students who live in a neigh-
bourhood that has a lack of conducive facilities, such as playgrounds and green areas,
mostly low-income, minority and poor areas, are more susceptible to the school drop-
out phenomenon (De Witte et al. 2013; Mohammad Faisal et al. 2023). In addition,
community peers, traditional and cultural values (such as endorsement of early mar-
riage) have a significant influence on the school dropout rate (Nath et al. 2017).
Some of the community-related predictors could be closely linked to the student-
related predictors, such as ethnicity and gender. For instance, the findings of Kumar
et al. (2023) showed that girls were more likely to dropout from school in India;
whereas in Malaysia, it was the case that the girls who were less likely to dropout
(Nagaraj et al. 2016). This could be due to the different cultural values on gender
between these two countries. Ethnicity could be connected to low-income and minor-
ity communities.

In a nutshell, there are multiple predictors of school dropout which comprise of
student, family, school, and community-related factors. This is consistent with the
ecological system perspective where the school dropout is influenced by external fac-
tors that surround the students, such as their family, school, and the community, as
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well as internal factors that are related to the students themselves (Lopez, Cardenas,
and Gonzalez 2021).

Early identification of school dropout

While there is an abundance of evidence in the literature which has provided a rich
description of predictors associated with “idle” youths who are neither in school nor
employed, very little is done on studying early detection models especially among
marginalised students, i.e. students from low-income families in Malaysia. There are a
few Malaysian studies, for example, Lee (1984), Patel (2014), and Sheera and Azizan,
(2017) that have examined the effects of family income on school dropout. However,
their income scales were not similar to the ones measured in the B40, M40 and T20
classifications. Moreover, no attempts were made by these studies to develop an early
detection model.

As pointed out by Singh and Alhulail (2022), the school dropout has been a major
concern for education administrators and authorities; yet the ability to early identify
the school dropout remains a major challenge. The early identification of school
dropout is not an easy task. Outside of Malaysia, there have been numerous studies
on the early identification of school dropout, especially in the developed countries.
For example, Heppen and Therriault (2008) develop an early warning system tool for
school dropout using the predictors of absenteeism rate and academic achievements
(long course, GPA, course failed, and credit earned), and Henry, Knight, and
Thornberry (2012) construct the school disengagement warning index based on the
predictors of standardized test scores, attendance, failing subjects, school suspensions,
and grade retention. Using variables from school administrative data, Adelman et al.
(2018) have illustrated the feasibility of school dropout prediction statistically.

In Malaysia, Wong et al. (2022) have proposed utilizing the machine learning algo-
rithms method to early identify dropouts of primary and secondary school students.
Since the method can derive the patterns of dropout and make decisions by analyzing
the large dataset without substantial human intervention, it is claimed to be a feasible
method that requires the least utilization of school resources (Wong et al. 2022).
Indeed, due to the large population of students, a statistical prediction model can be
used as a quick screening tool to narrow down the potential dropouts to a small
number that becomes manageable in light of the school’s limited resources. However,
Wong et al. (2022) do not estimate or evaluate the feasibility of a statistical prediction
model using actual school dropout data.

In other words, it is crucial to statistically screen out the potential dropout stu-
dents from a large pool of students and bring them to the close attention of school
authorities, and in a number that can be well managed by the school authorities.
Thus, early identification could enhance the effectiveness of current Malaysian gov-
ernment policies in addressing the persistent secondary school dropout problem.

The use of a statistical prediction model to early identify those of high risk from a
large population has been widely implemented in other fields of study. For example,
in developing an active labour market policy to target those who are more likely to
be long-term unemployed (from a large pool of registered unemployed people), the
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statistical prediction model is utilized as a tool to early identify those who are likely
to be long-term unemployed, i.e. likely to claim the maximum amount of unemploy-
ment benefit (Black et al. 2003; Lechner and Smith 2007; Lim 2008; Nativel 2004;
Payne and Payne 2000). This early identification enables the authority to allocate
their limited places of re-training programs to those who need it the most. This
reduces the number of long-term unemployed.

In Malaysia, the Ministry of Education has developed an early identification model
named “Murid Berisiko Cicir di Sekolah™ (Ministry of Education 2018b). The model
is based on the following seven predictors: student-related (attendance, academic
achievement, and number of disciplinary offences committed), and family-related
(distance from school, household income, parental status, and disability status).
Certainly, this is a good attempt to identify early the potential school dropout.
However, to our knowledge, there are no studies or published reports on the effect-
iveness of the ministry’s early identification model, probably due to data unavailabil-
ity. Indirectly, the effectiveness could be evaluated from two perspectives. First,
evaluate the relative importance of the seven predictors that have been included in
the model. Are they the most influential predictors? Second, the seven predictors are
assigned equal weights in predicting the probability of dropout, i.e. assuming that
their marginal effects are similar. Is this assumption valid statistically?

Previous studies have clearly shown that the marginal effects of the school dropout
predictors are differential (see Singh and Alhulail 2022). Hence, the equal weight
assumption could be restrictive and leads to the issue of questionable predictive
power. To relax the equal weight assumption, the estimated effects of the school
dropout predictors could serve as weights for the predictors. This requires an empir-
ical study of the actual school dropout, i.e. a statistical prediction model where the
estimated marginal effects (effects on the school dropout predictors) can be used as
weight in performing the early identification of school dropout.

Research gaps

The present study has identified a few research gaps. First, there are some studies
which have examined the school dropout phenomenon in Malaysia, but utilize a rela-
tively small sample or aggregate data. These include for instance, school dropout of
150 (Patel 2014) and 169 respondents (Sheera and Azizan 2017), district (Siti Eshah
et al. 2016) and national aggregate data (Nagaraj et al. 2016). The relatively small
sample has hampered a more contemporary and insightful understanding of the
dropout issue. Statistically, a study with a large sample is needed.

Second, the effects of household income by percentile rank of the bottom 40%
(B40), middle 40% (M40) and top 20% (T20), have yet to be explored. In Malaysia,
the B40 income classification will lead to important policy implications. The develop-
ment plan and funding of the government are developed by focusing on the B40
household (Nor Samsiah et al. 2020). Thus, it is imperative to examine the effect of
the B40, M40 and T20 household income on school dropout.

Third, uncertainty still remains on the feasibility of early identification of school drop-
out in Malaysia. The effectiveness of the Education ministry’s early identification model
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is yet to be evaluated. A more comprehensive early identification model and its feasibility
for implementation, that which is based on the school administrative data, is needed.

To fill the gaps, we have identified the predictors of actual secondary school drop-
out in Malaysia, by including the B40 household income as one of predictors, using a
large school administrative data. Then, the identified predictors were used to build a
statistical prediction model for school dropout. Finally, there is the clear need to
evaluate its feasibility.

Data and methods
Data

The school administrative data were obtained from one of the State Education
Departments in Malaysia.” The data consists of socio-demographics, academic
achievements, and disciplinary records of secondary school students from Form 1 to
4 (levels of school, see Appendix A for details) for 2018. The school dropout’ status
was obtained in 2019. The data comprised four student cohorts: Form 1 (2018) to 2
(2019), Form 2 (2018) to 3 (2019), Form 3 (2018) to 4 (2019), and Form 4 (2018) to
5 (2019). Table 1 presents the four cohorts and the number of school dropouts.

Combining the four student cohorts, we obtained a cross-sectional sample of 109,671
students, with a total dropout numbering 5,486 (5%). The large sample size, rich with a
variety of information has enabled us to do a thorough investigation on the school drop-
out predictors, thus, growing the body of literature on school dropout in Malaysia.

The predictors made available to the present study were however, contingent on
the availability of data. The school administrative data provides student-related varia-
bles, such as gender, religions, orphan and disability status, academic performance,
and disciplinary offences; family-related variables, such as household income, and
number of dependents; and school-related variables, such as levels of schooling, and
change in the school’s average attendance. In the literature, these variables have been
found by previous studies to be the significant predictors of school dropout, either in
Malaysia or other countries.* Appendix A presents the definition and measurement
of variables. The sample characteristics are presented in Appendix A.

Method: predictors of school dropout

The risk of being dropped out of school is a latent variable, i.e. unobservable. The increas-
ing risk of being a dropout at a certain level, will trigger the occurrence of school dropout.
The triggered school dropout is observable. Using the latent variable framework, the

Table 1. School dropout.

School dropout

Cohort 2018 2019 Freq. %
1 Form 1 Form 2 1048 3.88
2 Form 2 Form 3 628 2.30
3 Form 3 Form 4 2553 9.11
4 Form 4 Form 5 1257 4.59

Combined 5486 5.00
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unobservable risk of dropout can be linked to the observed school dropout. To estimate
and predict the risk of being a dropout, due to the binary category outcomes of school
dropout, the probability model is employed, i.e. logistic regression (Long 1997).

Assuming that there is an unobservable variable (Y*) which represents a student’s
risk being a dropout. The Y* is associated linearly with student, family, and school-
related variables (Xs). Then, we obtain the following Equation (1):

Y7 = By + BiXui + BoXai + B3 Xai + BuXai + PsXsi + PeXei + B X7i + B Xsi + PoXoi
+ BroX0i + B1i X1 + BraXizi + Br3Xuzi + BraXiai + BisXisi + e

i=12,.., 109671 (1)

From Equation (1), the predictors (independent variables) are: student-related vari-
ables (X; = gender, X, = religions, X; = Disable status, X; = Orphan status, X5 =
number of disciplinary offences committed, Xs = academic performance of English
language (compared to Malay), X,= academic performance of Mathematics (com-
pared to Malay), Xg= academic performance of Sciences (compared to Malay)); fam-
ily-related variables (X9 = household income of B40, X;, = household income of
M40, X;; = household income of T20, X;, = number of dependents in family); and
school-related variables (X;3 = levels of schooling, X;; = types of school, X;5 =
change in school’s average attendance).

We can present Equation (1) in the matrix notation as below:

Y= Xf+ e (2)

where,
Y* = unobservable risk of being a dropout (a column vector of Y*)
X = independent variables (a matrix of X; — Xi5)
p = coefficients (a column vector of f§, — i)
e = error term (a column vector of e)
The observed outcome of dropout, ie. the actual occurrence of dropout (Y) takes the
value of 1 if the student is “dropout”, and 0 if the student “does not dropout”. The
observed outcome of dropout (Y) is related to the Y* (which is unobservable) as below:

:\ivO
Y, = Ao if Y; <0 va

Assuming that the error term in Equation (2) is logistic distributed, the probability
that the student being dropout from school is given as below:

Pr(Y = 1|X)=Pr(e < X B |X) = F(X’p) (4)

where F is the logistic cumulative density function. The maximum likelihood estima-
tion is used to estimate the parameters () and predict the probability of dropout
from school, using the robust variance estimates (Huber/White/sandwich estimator of
variance).
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Method: early identification of school dropout

The estimated parameters (B) from Equation (4) could be employed to construct the
prediction model of risk of being a dropout from school. Given the values of Xs of a
student and wv we can calculate the Equation (4), i.e. the predicted probability of
school dropout for the student (risk of being a school dropout). Then, the predicted
probability can be percentile ranked among the students in a school. Students who
are ranked the top, for example, top 1%, can be early identified as the potential
school dropout statistically. The out-of-sample (or test sample) predictive power can
be used to evaluate its feasibility. A high predictive power indicates a high feasibility.

Results and analysis: predictors

We estimate two logit models (Model 1, without quadratic effects; Model 2, with
quadratic effects) for the school dropout and evaluate the goodness of fit of the esti-
mated models. Table 2 presents the results of goodness of fit of the estimated models.
Overall, the estimated models were found to have a good fit with the sample: Pseudo
R* was more than 0.05,” p-value of Wald test was almost equal to zero, and percent-
age correctly predicted was more than 96%. There was also no serious multicollinear-
ity found.® Statistically, there was no evidence of specification error in the estimated
models.

Table 3 presents the estimated logit models (Model 1 and 2). Model 2 with quad-
ratic effects (number of dependents and disciplinary offences committed) was found
to be superior to Model 1. The quadratic effects were found to be significant. The
variables that were significant in Model 1, were also found to be significant in Model
2. Furthermore, there were no substantial differences found in the estimated signs
(between Model 1 and 2). Thus, the interpretation was based on the estimated
Model 2.

Predictors of school dropout

From Table 3, the predictors of school dropout were identified. The significant pre-
dictors were found to be gender, religion, orphaned status, disabled status, number of
disciplinary offences committed, and academic achievement (student-related); income
in B40, number of dependents (family-related); levels of schooling, types of school
and change in the school’s average attendance (school-related).

Table 2. Results of goodness of fit tests.

Model 1 Model 2
Pseudo R-squared 0.0670 0.0679
Wald test (p-value) 0.0000 0.0000
% Correctly predicted 96.43 96.43
General specification test 0.413 0.168
VIF: mean 1.47 3.30
range 1.00 to 3.34' 1.00 to 18.70°

Note. 1. Goodness of fit test (Full model verse intercept only model).
2. Excluding the squared number of dependents, the range is 1.00 to 3.34.
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Table 3. The estimated logit model.

Model 1 Model 2
Coef. p-value Coef. p-value
Student-related predictors:
Dmale 0.448*** 0.000 0.450%** 0.000
Dlislam 0.500%** 0.000 0.503%** 0.000
Orphan 0.166** 0.024 0.134* 0.068
Disable 0.823%** 0.000 0.814%%%* 0.000
Disciplinary offences committed —0.034 0.606 —0.150%** 0.060
BlminusBM>3 0.006*** 0.000 0.0058*** 0.000
M3minusBM? 0.007*** 0.000 0.007*** 0.000
SNminusBM® 0.008*** 0.000 0.008*** 0.000
Family-related predictors:
Number of dependents 0.009 0.450 —0.172%** 0.000
IncomeB40 ('00)? —0.006*** 0.000 —0.006*** 0.000
IncomeM40 (‘00)* 0.002 0.637 0.001 0.687
IncomeT20 ('00)? —0.010 0.161 —0.010 0.162
Number of dependents 0.009 0.450 —0.172%** 0.000
School-related predictors:
Form 1 to Form 2" —0.887%** 0.000 —0.872%** 0.000
Form 2 to Form 3" —1.012%** 0.000 —0.997*** 0.000
Form 4 to Form 5' —1.648%+% 0.000 —1.650%** 0.000
SMK2018™® 0.492%** 0.000 0.496*** 0.000
SBP2018™ —0.654*** 0.000 —0.652%** 0.000
Change in school’s average attendance® —5.485%** 0.000 —5.436%** 0.000
Quadratic specification:
Squared of number of dependents 0.016*** 0.000
Squared of disciplinary offences committed 0.009%** 0.007
Constant:
cons —3.344%F* 0.000 —2.9071%** 0.000

Note. 1. Comparison group.

a. Form 3 to Form 4.

b.Other types of school consists of the following: SABK (Government-funded Religious School), SMKA (National
Islamic Secondary School), SMPK (Special Education National Secondary School), SMT (Technical Secondary School),
and S. Model Khas (Special Model School).

2. Household income where 1 unit equals RM100. Spline specification of the following income classification for
Kedah state: B40 (below RM4850), M40 (RM4850 to 10959), T20 (RM10960 and above).

3. The marks of the Malay language as a benchmark. BIminusBM = English language marks minus Malay language
marks; M3minusBM = Mathematics marks minus Malay language marks; SNminusBM = Sciences marks minus Malay
language marks.

4. Changes in the percentage of students attending school (aggregate at school level).

5. ¥** ** and * represent the 1%, 5% and 10% level of significance, respectively.

Student-related predictors
Males were found to be more likely to dropout from school than females. In
Malaysia, over time, the secondary school completion rate of females has been found
to be higher than that of the males (Siti Eshah et al. 2016). A similar result was also
found by Nagaraj et al. (2016), a study using a cross-sectional data census sample
(over the years of 1970, 1980, 1991 and 2000). The gender differential might be due
to the higher ability of females to deal with problems more effectively, and better
coping skills of females to meet learning challenges in the context of the Malaysian
school education system (Nagaraj et al. 2016). Thus, gender could be a proxy for
some underlying and unobserved variables important to the school dropout.
Academic achievement of the Malay language was used as a benchmark for
achievement in the English language, Mathematics and Sciences.” The estimated posi-
tive impacts of academic achievements (see Table 3) show the importance of aca-
demic achievement in the Malay language. The low achievement in the Malay
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language will increase the student’s chances of becoming a dropout.® As pointed out
by Patel (2014), Malay is the language of instruction in the secondary school, its pro-
ficiency facilitates the student’s ability to cope with teaching and learning in school.
Indeed, academic achievement which represents the student’s academic integration
with school, has been consistently found to be a significant predictor, either in or
outside Malaysia (see reviews by Rumberger and Lim 2008; Farwis 2020; Ngamba
et al. 2021; Mohammad Faisal et al. 2023).

We also found that the number of disciplinary offences committed in school had a
U-shaped effect on the probability of becoming a dropout. The other student-related
predictors were religion (compared to non-Islam, Islam students were more likely to
drop out), orphaned status (compared to non-orphaned, orphaned students were
more likely to drop out), and disabled status (compared to non-disabled, disabled stu-
dents were more likely to drop out).

Family-related predictors

The B40 household income has been found to have a significant effect on whether a
student dropped out of school (while the M40 and T20 household income were
found to be insignificant). For students from B40 families, the increase of household
income will decrease their likelihood of dropout. This is consistent with the findings
of previous studies that school dropout was largely disproportionate for low-income
families (Patel 2014; Sheera and Azizan 2017). Nevertheless, this favourable effect of
income was only limited to income in the B40 category. The increase of income
beyond the B40 (i.e. increase to M40 and T20 income) has insignificant impacts. This
finding supports the Malaysian government policies that have focused on B40 families
to eradicate poverty and solve the dropout problem. The number of dependents in a
family was found to have a significant U-shaped impact on the likelihood of dropout.

School-related predictors

Comparing students who were in transition from Form 3 to 4, students who were in
transition from Form 1 to 2, Form 2 to 3, and Form 4 to 5, were found to be less
likely to drop out. Thus, Form 3 to 4 was seen as the key transition phase of students
dropping out from secondary school in Malaysia (lower to upper-secondary). This
finding is consistent with that in Patel (2014). Completion of lower-secondary educa-
tion could be seen as a critical point to decide either to continue schooling or drop-
out to work.

The other significant school-related predictors were the types of school, for
example, students from a school with full boarding facility were found to be less
likely to dropout; and as for a school’s average aggregate attendance rate, it has been
shown that students from schools experiencing an increase of the average attendance
rate were less likely to drop out.

The estimated probability of dropout

To gain further insight into the quadratic effects of the number of disciplinary offen-
ces committed and the number of dependents in a family, we estimated the
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Figure 1. Probability of dropout and disciplinary offences committed.
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Figure 2. Probability of dropout and number of dependents.

probability of dropout over the values of sample range, holding the values of other
variables at mean respectively.” Figures 1 and 2 depict the results of the estimated
probability of dropout.

Figure 1 shows the effect of the number of disciplinary offences committed on the
probability of dropout. The effects were found to be reversed L-shape than inverted
U-shape. Thus, the negative effects (at the low numbers of offences) were substan-
tially smaller than the positive effects (at the high numbers). This is clearly shown by
the slope’s steepness of the reversed L-shape curve (see Figure 1). Quantitatively,
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from one to seven offences, the probability of dropout was decreasing at almost a flat
rate. However, as the offences increase from eight offences and onwards, the prob-
ability of dropout increased at an increasing rate. At the highest number of offences
(28), the probability of dropout was estimated to be 41.35%. This implies that stu-
dents who committed disciplinary offences, their probability of dropout is initially
not substantially affected. Nevertheless, if the number of offences committed is
increasing continuously, it will eventually trigger the dropout. This finding suggests
that students who were approaching a total of eight disciplinary offences committed
should be given extra additional attention to prevent them from becoming dropouts.

On the other hand, the number of dependents showed a U-shape effect on the prob-
ability of dropout (Figure 2). Initially, at a low number of dependents, the increase was
beneficial (reduces school dropout). However, when the number of dependents was
more than five, the effect became disadvantageous. Quantitatively, when the number of
dependents was five, the probability of dropout was at around 2.6% (almost close to
the dropout of a sample representative student of 2.7%). However, if the number of
dependents increases further, the probability of dropout will increase. For example,
when the number of dependents was 15 (the highest), the probability of dropout was
11.01%. This suggests that students who were from families with a high number of
dependents (more than five), were at a high risk of becoming dropouts.

In summary, the results have revealed that the high risk students are identified as fol-
lows: students who were male, Muslim, orphaned, disabled, in Form 3 (in transit to
Form 4), and from the SMK (National Secondary School); committed more than eight
disciplinary offences, from a low household income family, there were more than five
dependents in the household, showed low academic achievement, especially in the Malay
language, and from school experiencing drops in the aggregate student attendance.

The relative importance of predictors

We performed a dominance analysis to evaluate the relative importance of each pre-
dictor, i.e. to assess the amount of prediction error that was reduced by each predictor
(Azen and Traxel 2009; Luchman 2021). Table 4 presents the results of the dominance
analysis. It was found that the level of schooling was the most important predictor, as
it accounted for 60.06% of the prediction error reduction. This was followed by the
types of school (12.09%), and gender (10.03%). The other predictors (academic achieve-
ment, income B40, religion, and others) contributed the remaining percentage. Thus,
the top three predictors (level of schooling, types of school, and gender) contributed
around 82% of the prediction error reduction. However, the three predictors have not
been included in the Education ministry’s early identification model. Thus, the model’s
effectiveness could be at risk due to this potential misspecification.

Results and analysis: early identification
In-sample and out-of-sample

We use the estimated logistic regression of Model 2 (see Table 3) as a prediction
model for school &owoﬁ.s We randomly selected the 1%, 5%, 10%, 20% and 30% of
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Table 4. The relative importance of predictors.

Predictors Standardized Dominance statistics Ranking
Levels of schooling® 0.6006 1
Types of school® 0.1209 2
Gender (Dmale) 0.1003 3
Scores Sciences (minus Malay language) (SNminusBM) 0.0496 4
Mathematics (minus to Malay) (M3minusBM) 0.0330 5
Religion (Dlslam) 0.0278 6
English (compared to Malay) (BIminusBM) 0.0129 7
Household income B40 (incomeB40) 0.0119 8
Change in school’s average attendance 0.0114 9
Number of dependents (persons)© 0.0112 10
Disabled (OKU2018) 0.0091 1Al
Disciplinary offences committed® 0.0050 12
Orphaned (Yatim2018) 0.0028 13
Household income M40 (incomeM40) 0.0019 14
Household income T40 (incomeT20) 0.0017 15

Note. The following categorical predictors that are represented by more than two dummy variables are grouped as
one in evaluating the relative importance:

a. Levels of school (school transitions): D2018T1, D2018T2, D2018T4.

b. Types of school: SMK2018, SBP2018.

¢. Number of dependents: TANGGUNGANPENJAGA2018, sqTANGGUNGANPENJAGA2018.

d. Disciplinary offences: TotalSalah18_19M, sqTotalSalah18_19M.

the students for an out-of-sample evaluation. The remaining observations at 99%,
95%, 90%, 80% and 70% were considered in-sample and were used to estimate the
prediction model. Table 5 presents the in-sample and out-of-sample information. In
the out-of-sample group, the students” actual dropout outcomes were known, and the
students were not used in the estimation of the prediction model. Thus, it resembled
a real-life prediction of a student’s becoming a dropout. Hence, the predictive power
shows the feasibility of the estimated prediction model.

Early identification

The prediction model (Model 2) is estimated based on the sample Set 1 to 5 respect-
ively (see Table 5). The estimated prediction models were used to predict the prob-
ability of dropout for all students. Then, by in-sample and out-of-sample, the
students were percentile ranked based on their predicted probability of dropout. The
students who were ranked top (high probability of dropout) were identified early as
high risk dropout, i.e. potential school dropouts. On the other hand, students who
were ranked bottom (low probability of dropout) were identified early as low risk
dropout, i.e. not potential school dropouts.

Due to the large population of students and limited resources of the school, the
statistical early identification could be utilized as a quick screening tool to identify
early the students who are potential school dropouts, from the large pool of stu-
dents. This enables an efficient use of school resources. Assume that the school
focuses on 1% of its students for dropout prevention,'' the top 1% students (in per-
centile rank of predicted probability of dropout) are identified early as potential
school dropouts and the bottom 1% students are identified early as not a potential
school dropout.



16 0 R. A. HASHIM ET AL.

Table 5. In-sample and out-of-sample.

Sample Dropout
Set Type % Size Freq %
1 (1%) Out-of-sample 1 947 31 3.27
In-sample 99 93790 3350 3.57
2 (5%) Out-of-sample 5 4737 168 3.55
In-sample 95 90000 3213 3.57
3 (10%) Out-of-sample 10 9474 332 3.50
In-sample 90 85263 3049 3.58
4 (20%) Out-of-sample 20 18947 656 3.46
In-sample 80 75790 2725 3.60
5 (30%) Out-of-sample 30 28421 1837 3.65
In-sample 70 66316 2344 3.53

Predictive power evaluation

To evaluate the predictive power of the model, we used the hit-miss table (also
known as Confusion matrix) that compares the actual dropout status of students to
the predicted dropouts (i.e. the early identification). The higher the percentage that
the matrix predicted was then matched correctly with the actual dropout status (per-
centage correctly predicted), the higher the predictive power means that the feasibility
of early identification is higher. The predictive power was evaluated for in-sample
and out-of-sample. The results are as summarized in Table 6.

From Table 6, the overall percentage correctly predicted was found to be around
57% (ranging from 55% to 59.4%). For example, overall, the Set 2 (out-of-sample)
correctly predicted the actual dropout status of 57 (out of the 96 students). Thus,
overall, 59.4% of school dropouts were correctly predicted.

In terms of non-school dropout, the prediction models were found to have
extremely high predictive power. Their percentage correctly predicted was found to
be in the range from 97.9% to 100%. For instance, for Set 1 (in-sample), among the
1876 students, a total of 938 students were identified early as not a potential school
dropout (Bottom 1% of the predicted probability of dropout), their actual dropout
status showed that 934 of them were not a school dropout. Thus, there was a 99.6%
correctly predicted result for the non-school dropout. This high percentage correctly
predicted (no dropout) is not surprising. Most of the students are not potential
school dropouts. If we use the naive prediction model, i.e. the model that uses the
simple sample mean (95%) of not school dropout to predict the no dropout, we can
obtain a 95% correctly predicted. In this context, the estimated prediction model has
improved the predictive power by around 5 percentage points.

In terms of predicting school dropout, we found that the prediction power (rang-
ing from 10% to 20.8%) was reduced as compared to not dropout (ranging from
97.9% to 100%). The school dropout is a rare event outcome, i.e. the occurrence of
school dropout is substantially rarer than not school dropout (event of dropout
occurring infrequently). The school dropout has a low sample percentage. Thus, one
cannot correctly predict it with a high percentage statistically. For instance, for Set 2
(out-of-sample), out of the total of 96 students, 48 of them were predicted as poten-
tial dropouts; however, it was only 10 of them who actually dropped out from school.
Thus, this leads to 20.83% correctly predicted. One might be concerned about the
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Table 6. Predictive ability (model 2).

% Correctly predicted: Set 1 (1%) Set 2 (5%) Set 3 (10%) Set 4 (20%) Set 5 (30%)
In-sample

Overall 0.574 0.574 0.575 0.577 0.569
Dropout 0.152 0.150 0.154 0.154 0.143
No dropout 0.996 0.998 0.996 0.999 0.995

% Correctly predicted: Out-of-sample

Overall 0.550 0.594 0.568 0.563 0.572
Dropout 0.100 0.208 0.147 0.137 0.147
No dropout 1.000 0.979 0.989 0.989 0.996

low correctness percentage (20.83%), i.e. on average, the early prediction model could
help the school authority to identify only one fifth of the actual dropout.

It is important to note that as dropout is a rare event outcome, statistically, it is
impossible to have a high correctness percentage. Compared to the naive model,"” i.e.
the simplest prediction model that uses the sample mean of 5% to predict the school
dropout, the correctness percentage will be 5% (it is around 3.5% if we use out-of-
sample mean). This implies that by using the naive model, it is only one twentieth
(or around one thirtieth) of actual school dropouts who will be identified. Thus, the
percentage correctly predicted (20.83%) was around four times higher than that by
the naive model. Therefore, relatively this is a substantial improvement.

Implications and recommendations

Using a large sample of secondary school students, the estimated logit model has sug-
gested that there could be various school dropout predictors, with differential effects.
The top three predictors, namely the levels of schooling, types of school and gender
which could contribute to most of the predictive error reductions, had not been
included in the early identification model of the Ministry of Education, Malaysia. The
early identification model could therefore, have been a case of model misspecification.
In addition, its equal weight assumption might be invalid. Thus, it is suggested that
the Malaysia government need to re-specify and revise its school dropout prediction
model and use the predictors’ estimated marginal effects as weight.

The present study has unveiled a more complete set of predictors of secondary
school dropout and provided a better understanding the school dropout phenomenon
in Malaysia. The predictive power of the proposed estimated model has been found
to be around four times higher the naive model (that uses the sample mean to pre-
dict) for the early identification of school dropout. Moreover, the information that is
needed to estimate the prediction model can be obtained from the school’s adminis-
trative record, thus, no additional data is needed. Upon incorporating the estimated
parameters into an ICT application (software application), the school authority can
predict the risk of its students becoming a dropout at its finger tips.

As proposed by Wong et al. (2022), the ability to carry out early identification will
reduce the number of potential school dropouts to a smaller figure that could then be
better managed by the school in terms of its dropout preventive measures (such as
the 1% of students in the school who are ranked top in the list with respect to their
predicted probability of becoming dropouts), and therefore, reduce the need for
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further human intervention. Thus, it is strongly recommended that the various vested
parties use the proposed prediction model and therefore, more specifically, the gov-
ernment seriously consider using it as a quick screening tool to early identify the
potential school dropout from a large pool of students. This will complement the
existing policies in reducing the number of school dropouts in the country.

Based on the findings in our analysis, we discuss the implications and recommen-
dations of the result on educational policies, especially in Malaysian context.
According to the finding, the low achievement of students in the Malay language
among students is a cause for concern in Malaysian education policy. With the
majority of the population being Malay, the mastery of the Malay language is crucial
in promoting national unity and communication. Poor performance in the Malay lan-
guage may lead to students feeling disengaged and unmotivated, leading to a higher
risk of dropout (Kuldas, Hashim, and Ismail 2015). In response to this issue, the
Malaysian government has implemented various policies to improve the standard of
education in the country. The Education Blueprint 2013-2025 is one such initiative,
it is aimed at transforming the education system to meet the demands of the twenty
first century (James, Talin, and Bikar 2022). One of the strategies outlined in the
blueprint was to enhance the quality of language proficiency, including the Malay lan-
guage, by improving the teaching and learning process (Adams and Tan 2022).

The Ministry of Education has also introduced programs such as the "Literacy and
Numeracy Screening" (LINUS) program, which was launched in 2010 to identify and
address early literacy and numeracy problems among primary school students (Lee
et al. 2020). The program aims to provide remedial assistance to students who are
struggling with the Malay language, as well as other subjects. However, the program
was discontinued in 2016, and the Ministry of Education has since replaced it with a
new program called the Special Recovery Program (SRP). The SRP program aims to
provide more targeted intervention and assistance to students who are struggling with
their studies. The discontinuation of the LINUS program highlights the need for the
continuous evaluation and adaptation of education policies in Malaysia. It is sug-
gested that to mitigate the dropout problem, the SRP program has to re-focus its
intervention on the literacy of the Malay language and ensure that all students have
the functional skills in the language.

Next, the present paper has found that the transition from Form 3 to Form 4 in
Malaysian secondary schools is a critical period for students, and it has been identified
as a high-risk time that leads to the dropout phenomenon. The transition from a lower
level to a higher one is marked by changes in curriculum, teaching style, and student
expectations, which can be overwhelming for some students. Malaysian education pol-
icy needs to emphasize the importance of providing students with quality and equitable
education that prepares them for higher education and the workforce. This can be
achieved through initiatives such as investing in teacher training programs, providing
better teaching resources, and increasing support for schools in low-income areas. With
equitable quality education, students will be better prepared for the academic rigours of
Form 4 and beyond. Consequently, there needs to be a shift towards more personalized
education. Students have different learning styles and needs, and this can affect their
ability to cope with the upper secondary demands of Form 4.
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Education policy needs to consider the diverse needs of students and provide per-
sonalized education that caters to their individual strengths and weaknesses. This can
be achieved through initiatives such as the development of student-centred teaching
methods, the provision of learning support programs, and the implementation of
individualized education plans. Therefore, there needs to be an emphasis on student
well-being. The transition from Form 3 to Form 4 can be a stressful time for stu-
dents, and this can contribute to the dropout rates. Education policy needs to recog-
nize the importance of student well-being and provide support for students to help
them cope with the challenges of secondary school (Graham, Powell, and Truscott
2016). This can be achieved by the government through revising its initiatives, such
as counselling services, mental health programs, and unwavering support for students
with disabilities or special needs.

In the Malaysian context, the government has always recognized the importance of
attendance and has implemented policies to improve school attendance rates. However,
there is still room for improvement in addressing the root causes of poor attendance
and reducing dropout rates in the nation’s schools. One of the key factors that contrib-
ute to poor attendance and dropout rates is poverty. Students from low-income families
may face financial constraints that make it difficult for them to attend school regularly.
The Malaysian government has implemented various policies to address poverty, such
as the 1Malaysia People’s Aid (BR1M, introduced in 2012), and in the state of Selangor,
the Inisiatif Peduli Rakyat (Caring for the People Initiative) launched in 2008. The latter
was aimed at providing financial assistance to low-income families. Besides that, there
were also changes at the policy level and one such policy is the Compulsory Education
Act 1961, which requires all children between the ages of 6 and 16 to attend school.
However, there is still a constant need for more targeted interventions to address the
specific needs of students from low-income families and to ensure that they have access
to equitable quality education and to mitigate the problem of school dropout.

The relationship between disciplinary offences and the probability of dropout is a
complex issue that requires a multi-faceted approach. In Malaysia, the government
has implemented several policies aimed at reducing disciplinary offences in schools
and ensuring that students who commit offences are provided with the necessary sup-
port to prevent them from dropping out. One such policy is the School Improvement
Programme (SIP), which was introduced in 2010. Its aim was to improve the quality
of education in schools and reduce disciplinary offences. This programme has pro-
vided training for teachers and school administrators on strategies for promoting
positive behavior and addressing disciplinary issues in schools.

Disciplinary issues in schools are a common problem. They can have a negative
impact on the learning environment and student outcomes. One way to address this
issue is through teacher mentoring programs that focus on providing teachers with
the necessary skills and knowledge to manage and control disciplinary issues in the
classroom. Teacher mentoring programs that focus on discipline management can
provide teachers with a range of strategies and techniques to manage student behav-
ior in the classroom (Jafar et al. 2021). These strategies can include positive behavior
management, effective communication, and conflict resolution techniques. By provid-
ing teachers with these skills, they can create a positive learning environment that
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encourages student positive behavior and thus, minimizes the likelihood of disciplin-
ary issues. In Malaysia, the government has implemented several teacher mentoring
programs aimed at addressing disciplinary issues in schools. These programs include
the National Professional Qualification for Education Leaders (NPQEL), which was
introduced in 2007. NPQEL was designed to provide teachers with the necessary skills
and knowledge to manage disciplinary issues in the classroom (Jafar et al. 2022). It is
suggested that there should be more programs which take into consideration the
non-linear impacts and that more resources could be allocated to help those students
who have committed more than eight disciplinary offences.

Conclusion

Using a large sample of secondary school students, this study has identified a com-
prehensive set of predictors, namely gender, religion, orphaned status, disability sta-
tus, household income, number of dependents, academic achievement, years of
schooling, student attendance rate at school, and the number of disciplinary offences
committed, to study the phenomenon of secondary school dropout in Malaysia. The
present study has revealed a range of factors beyond those identified by the early
identification model proposed by the Ministry of Education. More specifically, the
present study has shown that the high risk students were identified as students who
were male, Muslims, orphaned, disabled, in transition from Form 3 to Form 4, were
from a school experiencing a low student attendance rate, had low academic achieve-
ment especially in the Malay language, were from the family of the B40 income
group, and the number of dependents would be more than five, and had committed
more than eight disciplinary offences in school.

The findings have highlighted the need for a more complex and nuanced approach
in the early identification of dropouts and the prevention of the phenomenon, taking
into account the varying effects of the up to date reliable predictors. The study pro-
poses a prediction model that has four times a higher predictive power than a naive
prediction model and can be implemented through an ICT application that requires
minimal human intervention.

The findings of the present paper have strengthened our understanding of the school
dropout phenomenon and in turn, has even asserted its claim to have provided a feas-
ible early identification model. These advances in the field could provide insightful
input that can enhance the strategies to intervene in the complex problem of school
dropout in Malaysia. By identifying high-risk students and implementing targeted inter-
ventions, education authorities can reduce dropout rates and ensure that all students
have access to equitable quality education. However, to be sure other ongoing evalu-
ation and adaptation of education policies and programs are also necessary to ensure
that they are effective and responsive to the changing needs of students and society.

There are a few caveats about the findings. First, some school dropout predictors are
excluded due to the issue of data unavailability. Second, the early identification model
needs to be revised once more up to date data is made available. Third, the model
employed a cross-sectional data set and thus, a dynamic perspective of the dropout
phenomenon, such as the effects of time-varying variables, were not evaluated. Fourth,
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the school dropout phenomenon is a rare event outcome. Statistically, it is impossible
to predict it with a high degree of certainty, in other words achieving a high percentage
score. It is suitable to use as a quick screen tool and supplement this with the other
non-statistical prediction (such as the judgement of a school counsellor). Future studies
are suggested to investigate more thoroughly these contentions.

Notes

1.

3.

10.

11.

12.

literally, it can be translated as “Students at risk of becoming a school dropout”.

Due to data confidentiality and sensitivity, the name of the state could not be revealed.
According to the State Education Department, the school dropout is defined as “the
students who leave school due to reasons such as the inability to continue schooling, are
expelled from school, are not interested to go to school, have to work, and are beset with
family problems”.

Some predictors of school dropout such as student motivation, learning support, and
community-related factors (Singh and Alhamad 2022; Singh and Alhulail 2022), are not
included due to data unavailability.

Pseudo R” is normally found to be low for categorical dependent variable models that
use individual level data. For examples, see Di Tella, MacCulloch, and Oswald (2003),
and Killingsworth (2021).

Model 2 is found to have high multicollinearity between the number of dependents and
its squared. This is expected due to the construction of nonlinear (quadratic) effects.
Moreover, since the number of dependents and its squared are found to be significant
(see Table 3), the bias of multicollinearity should be at its minimum.

Since the Malay language is the national language (school’s administrative and
communication language as well), the Malay language is used as a benchmark. The
impacts of academic achievement without benchmarking show that academic
achievement (Malay, English, Mathematics and Sciences) has significant and negative
impacts on school dropout.

For the impact of each subject separately, by the statistical profiling of high (top 10% in
terms of estimated probability of dropout) and low risk (bottom 10%) of dropout students
reveal that the average marks of high (low) risk students are 35.99 (67.62), 29.21 (53.43),
29.72 (46.26), and 32.02 (30.09), for Malay, English, Mathematics and Sciences, respectively.
If we hold all the variables at mean values (i.e. resemble a sample representative student),
the estimated probability was found to be 2.7% (based on estimated Model 2).
Theoretically, since the school dropout is measured in binary outcome (0, 1), the logistic
regression is an appropriate choice of model (Long 1997). Empirically, the logistic
regression is found to be as good as the other predictive models (Nayeem Hasan 2019)
The choice of 1% is arbitrary. It could be 10% or other numbers, depending on the
school’s resources and student population.

A naive model is the simplest model, ie. using the sample mean to predict the school
dropout. In the present study, we could just use the sample mean (5%) to predict school
dropout, and the percentage correctly predicted will be 5%. This could serve as a benchmark
to evaluate the predictive power of the estimated model. This is like the interpretation of R
that use the sample mean as a benchmark (i.e. the sum of squares total, see Gujarati 2004).
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Appendix A
Definition and Measurement of Variables

Variable Definition Measurement

Dropout Exit from secondary education =1 if dropout, =0 if otherwise
before completing it

Dmale Gender =1 if male, =0 if female

Dislam Religions =1 if Muslim, =0 if otherwise

Orphaned Status of Orphan =1 if orphaned, =0 if otherwise

Disabled Status of disable =1 if disabled, =0 if otherwise

Levels of school

Form 1 to Form 5

Ordinal number

(Form 1, 2, 3, 4 and 5 reflects
1st, 2nd, 3rd, 4th and 5th years
of study of secondary school.
Form 1 to 3 is lower-secondary;
Form 4 to 5 is upper-secondary)
Income group Household monthly income group: Discrete number
B40: less than RM4850
M40: RM4850-RM10959
T20: more than or equal to
RM10960
(According to the Department of
Statistics, Malaysia, the household
monthly income percentile rank
are as follows: the bottom 40%
percentile rank is less than
RM4850; the middle 40% is
between RM4850 to RM10959;
and the top 20% is more than
RM10960)
Number of dependents The number of persons in the Discrete number
household that depends on the
household head for their

livelihood
Malay language Marks obtained Percentage (0-100%)
English language Marks obtained Percentage (0-100%)
Mathematics Marks obtained Percentage (0-100%)
Sciences Marks obtained Percentage (0-100%)
Disciplinary offences The number of disciplinary offences Discrete number

committed as recorded in the
school record system (Schools are

(continued)
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Variable

Definition

Measurement

Types of school

Change in school’s average attendance

required to keep a record of the
number of disciplinary offences
committed by the students in the

school)

SABK (Government-funded Religious

School),

Nominal number

SBP (Fully Residential School),
SMK (National Secondary School),
SMKA (National Islamic Secondary
School), SMPK (Special Education
National Secondary School), SMT
(Technical Secondary School), S.
Model Khas (Special Model

School)

The change in a school’s average

Continuous number

attendance as compared to the
previous year: zero (no change),
positive (increase), negative

(decrease)
Appendix B
Sample Characteristics
Categorical variables Freq %
Form 1to2 26,979 24.60
2103 27,261 24.86
3to4 28,037 25.56
4105 27,394 2498
Types of school SABK (Government-funded Religious School) 6,915 6.44
SBP (Fully Residential School) 2,237 2.08
SMK (National Secondary School) 94,592 88.08
SMKA (National Islamic Secondary School) 2,425 2.26
SMPK (Special Education National Secondary School) 65 0.06
SMT (Technical Secondary School - SPM) 297 0.28
S. Model Khas (Special Model School) 862 0.8
Gender Female 56,284 51.32
Male 53,386 48.68
Religions Others 17,722 16.16
Islam 91,948 83.84
Orphaned? No 103,449 94.33
Yes 6,222 5.67
Disabled? No 109,193 99.56
Yes 478 0.44
Discrete/continuous variables Obs Mean Std Dev. Median
Marks obtained:
Malay language 115188 46.11 25.83 50
English language 115188 36.45 24.07 37
Mathematics 115188 33.36 22.85 31
Sciences 115188 35.72 22.59 37
Household income (RM per month) 106013 2029.53 2048.34 1300
Number of dependents (persons) 106730 5.13 1.61 5
Disciplinary offences committed 115188 0.06 0.45 0
Change in the school’s average attendance™* 102743 —0.0034 0.0137 —0.0025

Note *Changes in the percentage of students attending school (aggregate at school level).
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