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ABSTRACT 
The issue of school dropout has been long rooted in Malaysia. To 
address this issue effectively, further insight into the predictors of the 
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 
feasibility of early identification of school dropouts. Using a school 
administrative database that comprised data on more than 100,000 
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.

ARTICLE HISTORY 
Received 30 May 2023 
Accepted 14 January 2024 

KEYWORDS 
School dropout; predictors; 
statistical early 
identification; secondary 
education in malaysia   

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 com
plete a full course of prim

ary schooling by 2015. O
n the other 

hand, U
niversal Secondary Education prioritises com

pulsory secondary education for 
all students betw

een 10years six m
onths and eighteen years (Sachs et al. 2022). Thus, 

the im
portance of youth in com

pleting their prim
ary and secondary education has long 

been recognized and various efforts have been m
ade to achieve this.

H
ow

ever, the school dropout problem
 is im

peding efforts to achieve the noble 
objectives of SG

D
 4, especially the goal of secondary education for all. Since 2008, the 

dow
nw

ard trend of the global school dropout rate has slow
ed dow

n. Then, in 2018 it 
stagnated at around 35%

, 16%
 and 8%

 for upper, low
er secondary and prim

ary 
schools respectively (U

IS 2019a). The tw
o-digit rates translate into m

illions of drop
outs and highlight the seriousness of the secondary school dropout problem

.
By levels of incom

e, there are substantial gaps found in the school dropout rate. 
The high-incom

e countries, i.e. the developed countries have recorded the low
est 

dropout rate, at 2.5%
 and 7.8%

 for low
er and upper secondary schools respectively. 

The dropout rate increased substantially as the levels of incom
e becam

e low
er, i.e. in 

developing 
countries. 

The 
upper, 

low
er-m

iddle, 
and 

low
-incom

e 
countries 

w
ere 

reported to have upper and low
er secondary school dropout rates of 19.6%

 (7.2%
), 

43.6%
 (17%

) and 60.8%
 (38.5%

) respectively (U
IS 2019a). The high school dropout 

rates w
ere projected, the projection horizon w

as from
 2018 to 2030, to rem

ain stag
nant (U

IS 2019b). Thus, the high/secondary school dropout rates are seen as likely to 
be unchanged in the future am

ong the developing countries.
M

alaysia, as one of the developing countries in A
sia, is facing the problem

 of sec
ondary school dropout. In its 2018 A

nnual Report the M
alaysia Education Blueprint 

2013–2025, the M
alaysian governm

ent has expressed its concern on the issue of drop
outs and decreasing enrolm

ent in secondary schools (M
inistry of Education 2018a). 

Statistically, M
alaysia has only 82.46%

 of secondary school enrolm
ent in 2020, w

hich 
is substantially low

er than the targeted objective of 100%
 (U

IS 2022). The percentage 
of secondary school enrolm

ent in M
alaysia has been decreasing over the last few

 
years (2014 to 2020), from

 the peak of around 85%
 (2014) to 82.46%

 (2020).
M

alaysian society has also raised its concerns over the rise in the num
ber of sec

ondary school dropouts. For instance, there w
ere calls to study the root causes of the 

problem
 of secondary school dropout (M

okhtar 2023). This w
as especially in calls for 

governm
ent intervention to carry out studies on the problem

 of school dropout 
am

ong students from
 the low

-incom
e households (for exam

ple, the B40 households, 
i.e. the households in the bottom

 40th incom
e percentile rank, see A

ppendix A
for 

details). Indeed, the B40 students have been singled out as the m
ost vulnerable to the 

risk of becom
ing school dropouts (K

rishnan 2021).
The problem

 of the secondary school dropout is not new
 to M

alaysia. The first 
com

prehensive school dropout survey, the 1973D
rop-out Study w

as conducted by the 
M

inistry of Education, M
alaysia. The study found that the dropout out rates w

ere 
around 27%

, 40%
, and 50%

 for English, M
alay, and C

hinese m
edium

 secondary 
schools respectively (Lee 1984). Then, tw

o decades ago, as reported in Siti Eshah, 
W

ong, and H
aniz (2016), the average dropout rate in M

alaysian secondary schools 
w

as reduced, but still recorded a tw
o-digit high, 13.9%

 and 10.2%
 for the years 

betw
een 2001–2004 and betw

een 2005–2009, respectively. U
ndeniably, the issue of 
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school dropout has been an old problem
 and indeed, various attem

pts have been 
m

ade by the M
alaysian school authorities to address this persistent predicam

ent. 
H

ow
ever, the school dropout problem

 still prevails today. Thousands of students 
have been dropping out from

 secondary schools every year in M
alaysia (Patel 2014). 

The dropout problem
 in secondary school has not been solved adequately.

The school dropout problem
 could cause considerable negative im

pacts on the stu
dents them

selves, their fam
ilies and society. For instance, it w

ill lead to poor literacy, a 
decrease in incom

e, an increase in crim
e activities and add to the governm

ent’s social 
w

elfare burdens. These negative im
pacts w

ere found to be predom
inant am

ongst disad
vantaged children, i.e. students from

 poor fam
ilies. Like w

hat has been described by 
Thom

as Jefferson, as quoted in Sharifah et al. ( 2011), “There is nothing m
ore unequal 

than the equal treatm
ent of unequal people”. The children of poor fam

ilies are therefore, 
m

ost likely to be school dropouts. This w
ill ham

per the M
alaysian governm

ent’s efforts 
to achieve the vision of an inclusive and equitable education for all.

In this regard, the problem
 of school dropout in M

alaysia needs to be addressed, 
and it is m

ore than just identifying its predictors. Indeed, previous studies about the 
problem

 of school dropout in M
alaysia have already identified som

e of the predictors 
of students dropping out of schools. H

ow
ever, due to the constraint of data availabil

ity, som
e predictors m

ight have been overlooked, m
ore specifically the incom

e of B40 
households. There also rem

ains uncertainty on the feasibility of using the identified 
predictors to develop a statistical prediction m

odel for the early identification of the 
school dropout. Thus, this paper aim

s to fill these gaps, by using a m
ore reliable and 

larger sam
ple obtained from

 the adm
inistrative records of schools.

There are som
e crucial contributions of the present research reported here. First, to 

our know
ledge, this is the first school dropout study in M

alaysia that em
ploys a large 

sam
ple that com

prised actual school dropouts, and this w
as used to estim

ate the predic
tors, develop a statistical prediction m

odel, and evaluate its early identification feasibility. 
Second, the sam

e students in the study sam
ple w

ere observed over tw
o tim

e periods, i.e. 
in 2018 and 2019. This has enabled the use of independent variables w

ith values that hap
pened in 2018, before the occurrence of the dropping out of school in 2019. This m

ini
m

izes 
the 

potential 
for 

endogeneity 
bias 

in 
estim

ation. 
Third, 

the 
B40 

incom
e 

classification by the M
alaysian governm

ent w
as taken into consideration by piece-w

ise 
specification. This provided a further insight on the effect of incom

e on the school drop
out rate, and w

as consistent w
ith the M

alaysian governm
ent policy to help B40 house

holds. M
alaysian society has expressed their concerns about the high school dropout rate 

am
ong B40 households. H

ow
ever, it appears that there has been no inform

ation about 
the status of the dropout rate am

ong B40 fam
ilies in M

alaysia. Thus, the findings of the 
present study w

ill be critical in enhancing the design of an effective intervention policy 
for the problem

 of school dropout, w
hich has yet to be solved adequately in M

alaysia.

Literatu
re review

D
efinition of school dropout

In the literature, there have been various definitions of school dropout (see M
oham

ed 
Irshana, Sivapalan, and Junaenah 2017). The dropout has been defined as som

eone 
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“…
w

ho have not com
pleted a cycle of basic education, w

hich depending on the 
com

pulsory age of enrolm
ent…

” (H
unt 2008, 1). The dropout also has been defined 

as “…
a child w

ho has enrolled in any year w
ho fails to enrol in an im

m
ediately suc

ceeding year before com
pleting the prescribed cycle…

” (M
inistry of Education 

M
alaysia 1967, 157). The form

er has defined the school dropout from
 a population 

proportion perspective, w
hereas the latter from

 a student cohort perspective. The pre
sent study has adopted the student cohort perspective, w

here the dropouts in second
ary education are the students w

ho have exited from
 the secondary education system

 
before com

pleting their com
pulsory secondary education, and excludes those w

ho are 
in the age of com

pulsory secondary education enrolm
ent, but have never been 

enrolled for secondary school education. This is consistent w
ith the definition used 

by the M
inistry of Education, M

alaysia.

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. A
ccording to H

unt (2008 ), to 
drop out is a process instead of a consequence of one single identified event, and 
thus, it has m

ore than one predictor. Previous studies have identified the various 
school dropout predictors. O

verall, the predictors could be categorized into the fol
low

ing four groups: student, fam
ily, school, and com

m
unity-related predictors (see 

the review
s by Rum

berger and Lim
 (2008), D

e W
itte et al. (2013), G

ubbels, van der 
Put, and A

ssink (2019) and M
oham

m
ad Faisal et al. (2023)).

A
m

ong the student-related predictors, one of the prom
inent predictors is academ

ic 
achievem

ent. Students w
ho are not able to m

eet the m
inim

um
 standards in reading, 

w
riting and counting are m

ore likely to drop out due to school disengagem
ent. 

G
ubbels et al. (2019) perform

ed a m
eta-analysis on the findings of previous studies 

and synthesized 23 dropout risk predictors. The academ
ic related predictors, such as 

academ
ic achievem

ent, grade retention and learning difficulties w
ere found to have 

the largest effect on students dropping out of school. Rum
berger and Lim

 (2008) 
review

ed a total of 203 em
pirical studies in the U

.S. high school dropout context, and 
m

ost of these studies found that academ
ic achievem

ent w
as a significant predictor. A

 
sim

ilar finding is also corroborated in recent review
s of studies by Farw

is (2020), 
N

gam
ba et al. (2021), and M

oham
m

ad Faisal et al. (2023).
In M

alaysia, poor academ
ic achievem

ent has been found to be the m
ain reason 

that parents have cited as the cause of their children’s school dropout problem
 (Patel 

2014). A
nother M

alaysian study by Siti Eshah et al. (2016) also found that academ
ic 

achievem
ent w

as a crucial predictor. Intuitively, as described by N
ath et al. (2017), 

academ
ic achievem

ent w
as one of the adverse situations that could arise in schools 

w
hich w

ould then push students out from
 the school. Thus, academ

ic achievem
ent 

proxies a student’s integration w
ith the school academ

ic environm
ent. It is therefore, 

not a surprise that academ
ic achievem

ent is a prom
inent predictor of school dropout.

O
n the other hand, the other student-related predictors are found to be academ

ic 
aspirations, grade retention, school attendance or absenteeism

, problem
atic behaviour 
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(discipline problem
s), and som

e dem
ographic characteristic such as gender and ethnic 

groups (D
e W

itte et al. 2013; M
oham

m
ad Faisal et al. 2023).

A
m

ong the fam
ily-related predictors, socio-econom

ic status is the frequently iden
tified predictor for school dropout. U

sing a system
atic literature review

 approach, 
M

oham
m

ad Faisal et al. ( 2023) pointed out that the fam
ily’s econom

ic status such as 
incom

e, w
as m

ostly found to be a predictor for school dropout. The school dropout 
phenom

enon occurs disproportionately am
ong students from

 low
-incom

e fam
ilies. In 

M
alaysia, poverty has been consistently found to be a predictor of school dropout 

am
ong the indigenous students (see Sheera and A

zizan 2017), and the m
ajority of 

dropout students are found to be from
 low

-incom
e fam

ilies (Patel 2014). This ham


pers the M
alaysian governm

ent’s effort to increase inter-generation upw
ard social 

m
obility for the poor, and highlights the fact that m

ore effort is needed (such as early 
identification) to solve the dropout problem

 effectively. The other identified fam
ily- 

related predictors of school dropout are the parents’ educational level, em
ploym

ent, 
and fam

ily size (see M
oham

m
ad Faisal et al. 2023).

W
ith respect to the school-related predictors, factors such as distance of school 

from
 hom

e, free lunch status, expulsions, school size and type, variety of courses, 
school resources, school equipm

ent, and num
ber of staff, are com

m
only found to 

be reliable predictors. For exam
ple, H

aepp and Lyu (2018) found a negative effect 
of school rem

oval on student’s school com
pletion rate (i.e. dropout) in C

hina and 
the effect w

as w
orsened if the distance of new

 schools w
as far aw

ay from
 students’ 

hom
e. The type of school, such as w

hether it w
as private or public funded, reli

gious, gram
m

ar, vocational or technical, could be a proxy of the school’s hetero
geneity in resource and academ

ic environm
ent, and w

as found to be closely 
related to the school dropout rate (D

e W
itte et al. 2013; N

ath et al. 2017; 
Rum

berger and Lim
 2008). M

oreover, these school-related predictors w
ere found 

to be m
ore predictive of secondary school dropout than prim

ary school dropout 
(Bella and M

putu 2004).
W

ith regard to the com
m

unity-related predictors, students w
ho live in a neigh

bourhood that has a lack of conducive facilities, such as playgrounds and green areas, 
m

ostly low
-incom

e, m
inority and poor areas, are m

ore susceptible to the school drop
out phenom

enon (D
e W

itte et al. 2013; M
oham

m
ad Faisal et al. 2023). In addition, 

com
m

unity peers, traditional and cultural values (such as endorsem
ent of early m

ar
riage) have a significant influence on the school dropout rate (N

ath et al. 2017). 
Som

e of the com
m

unity-related predictors could be closely linked to the student- 
related predictors, such as ethnicity and gender. For instance, the findings of K

um
ar 

et al. (2023) show
ed that girls w

ere m
ore likely to dropout from

 school in India; 
w

hereas in M
alaysia, it w

as the case that the girls w
ho w

ere less likely to dropout 
(N

agaraj et al. 2016). This could be due to the different cultural values on gender 
betw

een these tw
o countries. Ethnicity could be connected to low

-incom
e and m

inor
ity com

m
unities.

In a nutshell, there are m
ultiple predictors of school dropout w

hich com
prise of 

student, fam
ily, school, and com

m
unity-related factors. This is consistent w

ith the 
ecological system

 perspective w
here the school dropout is influenced by external fac

tors that surround the students, such as their fam
ily, school, and the com

m
unity, as 
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w
ell as internal factors that are related to the students them

selves (L
�opez, C

�ardenas, 
and G

onz �alez 2021).

Early identification of school dropout

W
hile there is an abundance of evidence in the literature w

hich has provided a rich 
description of predictors associated w

ith “idle” youths w
ho are neither in school nor 

em
ployed, very little is done on studying early detection m

odels especially am
ong 

m
arginalised students, i.e. students from

 low
-incom

e fam
ilies in M

alaysia. There are a 
few

 M
alaysian studies, for exam

ple, Lee (1984), Patel (2014), and Sheera and A
zizan, 

(2017) that have exam
ined the effects of fam

ily incom
e on school dropout. H

ow
ever, 

their incom
e scales w

ere not sim
ilar to the ones m

easured in the B40, M
40 and T20 

classifications. M
oreover, no attem

pts w
ere m

ade by these studies to develop an early 
detection m

odel.
A

s pointed out by Singh and A
lhulail (2022), the school dropout has been a m

ajor 
concern for education adm

inistrators and authorities; yet the ability to early identify 
the school dropout rem

ains a m
ajor challenge. The early identification of school 

dropout is not an easy task. O
utside of M

alaysia, there have been num
erous studies 

on the early identification of school dropout, especially in the developed countries. 
For exam

ple, H
eppen and Therriault (2008) develop an early w

arning system
 tool for 

school dropout using the predictors of absenteeism
 rate and academ

ic achievem
ents 

(long 
course, 

G
PA

, 
course 

failed, 
and 

credit 
earned), 

and 
H

enry, 
K

night, 
and 

Thornberry (2012) construct the school disengagem
ent w

arning index based on the 
predictors of standardized test scores, attendance, failing subjects, school suspensions, 
and grade retention. U

sing variables from
 school adm

inistrative data, A
delm

an et al. 
(2018) have illustrated the feasibility of school dropout prediction statistically.

In M
alaysia, W

ong et al. (2022 ) have proposed utilizing the m
achine learning algo

rithm
s m

ethod to early identify dropouts of prim
ary and secondary school students. 

Since the m
ethod can derive the patterns of dropout and m

ake decisions by analyzing 
the large dataset w

ithout substantial hum
an intervention, it is claim

ed to be a feasible 
m

ethod that requires the least utilization of school resources (W
ong et al. 2022). 

Indeed, due to the large population of students, a statistical prediction m
odel can be 

used as a quick screening tool to narrow
 dow

n the potential dropouts to a sm
all 

num
ber that becom

es m
anageable in light of the school’s lim

ited resources. H
ow

ever, 
W

ong et al. (2022) do not estim
ate or evaluate the feasibility of a statistical prediction 

m
odel using actual school dropout data.
In other w

ords, 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 num
ber that can be w

ell m
anaged by the school authorities. 

Thus, early identification could enhance the effectiveness of current M
alaysian gov

ernm
ent policies in addressing the persistent secondary school dropout problem

.
The use of a statistical prediction m

odel to early identify those of high risk from
 a 

large population has been w
idely im

plem
ented in other fields of study. For exam

ple, 
in developing an active labour m

arket policy to target those w
ho are m

ore likely to 
be long-term

 unem
ployed (from

 a large pool of registered unem
ployed people), the 
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statistical prediction m
odel is utilized as a tool to early identify those w

ho are likely 
to be long-term

 unem
ployed, i.e. likely to claim

 the m
axim

um
 am

ount of unem
ploy

m
ent benefit (Black et al. 2003; Lechner and Sm

ith 2007; Lim
 2008; N

ativel 2004; 
Payne and Payne 2000). This early identification enables the authority to allocate 
their lim

ited places of re-training program
s to those w

ho need it the m
ost. This 

reduces the num
ber of long-term

 unem
ployed.

In M
alaysia, the M

inistry of Education has developed an early identification m
odel 

nam
ed “M

urid Berisiko Cicir di Sekolah” 1
(M

inistry of Education 2018b). The m
odel 

is based on the follow
ing seven predictors: student-related (attendance, academ

ic 
achievem

ent, and num
ber of disciplinary offences com

m
itted), and fam

ily-related 
(distance from

 school, household incom
e, parental status, and disability status). 

C
ertainly, this is a good attem

pt to identify early the potential school dropout. 
H

ow
ever, to our know

ledge, there are no studies or published reports on the effect
iveness of the m

inistry’s early identification m
odel, probably due to data unavailabil

ity. Indirectly, the effectiveness could be evaluated from
 tw

o perspectives. First, 
evaluate the relative im

portance of the seven predictors that have been included in 
the m

odel. A
re they the m

ost influential predictors? Second, the seven predictors are 
assigned equal w

eights in predicting the probability of dropout, i.e. assum
ing that 

their m
arginal effects are sim

ilar. Is this assum
ption valid statistically?

Previous studies have clearly show
n that the m

arginal effects of the school dropout 
predictors are differential (see Singh and A

lhulail 2022 ). H
ence, the equal w

eight 
assum

ption could be restrictive and leads to the issue of questionable predictive 
pow

er. To relax the equal w
eight assum

ption, the estim
ated effects of the school 

dropout predictors could serve as w
eights for the predictors. This requires an em

pir
ical study of the actual school dropout, i.e. a statistical prediction m

odel w
here the 

estim
ated m

arginal effects (effects on the school dropout predictors) can be used as 
w

eight in perform
ing the early identification of school dropout.

R
esearch gaps

The present study has identified a few
 research gaps. First, there are som

e studies 
w

hich have exam
ined the school dropout phenom

enon in M
alaysia, but utilize a rela

tively sm
all sam

ple or aggregate data. These include for instance, school dropout of 
150 (Patel 2014) and 169 respondents (Sheera and A

zizan 2017), district (Siti Eshah 
et al. 2016) and national aggregate data (N

agaraj et al. 2016). The relatively sm
all 

sam
ple has ham

pered a m
ore contem

porary and insightful understanding of the 
dropout issue. Statistically, a study w

ith a large sam
ple is needed.

Second, the effects of household incom
e by percentile rank of the bottom

 40%
 

(B40), m
iddle 40%

 (M
40) and top 20%

 (T20), have yet to be explored. In M
alaysia, 

the B40 incom
e classification w

ill lead to im
portant policy im

plications. The develop
m

ent plan and funding of the governm
ent are developed by focusing on the B40 

household (N
or Sam

siah et al. 2020). Thus, it is im
perative to exam

ine the effect of 
the B40, M

40 and T20 household incom
e on school dropout.

Third, uncertainty still rem
ains on the feasibility of early identification of school drop

out in M
alaysia. The effectiveness of the Education m

inistry’s early identification m
odel 
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is yet to be evaluated. A
 m

ore com
prehensive early identification m

odel and its feasibility 
for im

plem
entation, that w

hich is based on the school adm
inistrative data, is needed.

To fill the gaps, w
e have identified the predictors of actual secondary school drop

out in M
alaysia, by including the B40 household incom

e as one of predictors, using a 
large school adm

inistrative data. Then, the identified predictors w
ere used to build a 

statistical prediction m
odel for school dropout. Finally, there is the clear need to 

evaluate its feasibility.

D
ata an

d
 m

eth
o

d
s

D
ata

The school adm
inistrative data w

ere obtained from
 one of the State Education 

D
epartm

ents 
in 

M
alaysia. 2

The 
data 

consists 
of 

socio-dem
ographics, 

academ
ic 

achievem
ents, and disciplinary records of secondary school students from

 Form
 1 to 

4 (levels of school, see A
ppendix A

for details) for 2018. The school dropout 3
status 

w
as obtained in 2019. The data com

prised 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 num

ber of school dropouts.
Com

bining the four student cohorts, w
e obtained a cross-sectional sam

ple of 109,671 
students, w

ith a total dropout num
bering 5,486 (5 %

). The large sam
ple size, rich w

ith a 
variety of inform

ation has enabled us to do a thorough investigation on the school drop
out predictors, thus, grow

ing the body of literature on school dropout in M
alaysia.

The predictors m
ade available to the present study w

ere how
ever, contingent on 

the availability of data. The school adm
inistrative data provides student-related varia

bles, such as gender, religions, orphan and disability status, academ
ic perform

ance, 
and disciplinary offences; fam

ily-related variables, such as household incom
e, and 

num
ber 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 
M

alaysia or other countries. 4
A

ppendix A
presents the definition and m

easurem
ent 

of variables. The sam
ple characteristics are presented in A

ppendix A
.

M
ethod: 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, w

ill trigger the occurrence of school dropout. 
The triggered school dropout is observable. U

sing the latent variable fram
ew

ork, 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

Com
bined

5486
5.00
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unobservable risk of dropout can be linked to the observed school dropout. To estim
ate 

and predict the risk of being a dropout, due to the binary category outcom
es of school 

dropout, the probability m
odel is em

ployed, i.e. logistic regression (Long 1997).
A

ssum
ing that there is an unobservable variable (Y

�) w
hich represents a student’s 

risk being a dropout. The Y
�

is associated linearly w
ith student, fam

ily, and school- 
related variables (Xs). Then, w

e obtain the follow
ing Equation (1):

Y
�i
¼

b
0
þ

b
1 X

1i
þ

b
2 X

2i
þ

b
3 X

3i
þ

b
4 X

4i
þ

b
5 X

5i
þ

b
6 X

6i
þ

b
7 X

7i
þ

b
8 X

8i
þ

b
9 X

9i

þ
b

10 X
10i
þ

b
11 X

11i
þ

b
12 X

12i
þ

b
13 X

13i
þ

b
14 X

14i
þ

b
15 X

15i
þ

ei 

i
¼

1,2,:::,
109671

(1) 

From
 Equation (1) , the predictors (independent variables) are: student-related vari

ables (X
1 ¼

gender, X
2 ¼

religions, X
3 ¼

D
isable status, X

4 ¼
O

rphan status, X
5 ¼

num
ber of disciplinary offences com

m
itted, X

6 ¼
academ

ic perform
ance of English 

language (com
pared to M

alay), X
7 ¼

academ
ic perform

ance of M
athem

atics (com


pared to M
alay), X

8 ¼
academ

ic perform
ance of Sciences (com

pared to M
alay)); fam


ily-related variables (X

9 
¼

household incom
e of B40, X

10 
¼

household incom
e of 

M
40, X

11 ¼
household incom

e of T20, X
12 ¼

num
ber of dependents in fam

ily); and 
school-related variables (X

13 
¼

levels of schooling, X
14 
¼

types of school, X
15 
¼

change in school’s average attendance).
W

e can present Equation (1)
in the m

atrix notation as below
:

Y
�
¼

X
0b
þ

e
(2) 

w
here,

Y
�
¼

unobservable
risk

of
being

a
dropout

ða
colum

n
vector

of
Y
�Þ

X
¼

independent
variables

ða
m

atrix
of

X
1 −

X
15 Þ

b
¼

coefficients
ða

colum
n

vector
of

b
0 −

b
15 Þ

e
¼

error
term

ða
colum

n
vector

of
eÞ

The observed outcom
e of dropout, i.e. 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 outcom

e of dropout (Y) is related to the Y
�

(w
hich is unobservable) as below

:

Y
i
¼

1
if

Y
�i
>

0
0

if
Y
�i
�

0

n
(3) 

A
ssum

ing that the error term
 in Equation (2)

is logistic distributed, the probability 
that the student being dropout from

 school is given as below
:

PrðY
¼

1│
X
Þ
¼

Prðe
<

X
’
b
│
X
Þ
¼

F
ðX

’b
Þ

(4) 

w
here F is the logistic cum

ulative density function. The m
axim

um
 likelihood estim

a
tion is used to estim

ate the param
eters (b) and predict the probability of dropout 

from
 school, using the robust variance estim

ates (H
uber/W

hite/sandw
ich estim

ator of 
variance).
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M
ethod: early identification of school dropout

The estim
ated param

eters (b̂) from
 Equation (4) could be em

ployed to construct the 
prediction m

odel of risk of being a dropout from
 school. G

iven the values of Xs of a 
student and 

b̂, 
w

e 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 am

ong the students in a school. Students w
ho 

are ranked the top, for exam
ple, top 1%

, can be early identified as the potential 
school dropout statistically. The out-of-sam

ple (or test sam
ple) predictive pow

er can 
be used to evaluate its feasibility. A

 high predictive pow
er indicates a high feasibility.

R
esu

lts an
d

 an
alysis: p

red
icto

rs

W
e estim

ate tw
o logit m

odels (M
odel 1, w

ithout quadratic effects; M
odel 2, w

ith 
quadratic effects) for the school dropout and evaluate the goodness of fit of the esti
m

ated m
odels. Table 2

presents the results of goodness of fit of the estim
ated m

odels. 
O

verall, the estim
ated m

odels w
ere found to have a good fit w

ith the sam
ple: Pseudo 

R
2 w

as m
ore than 0.05, 5

p-value of W
ald test w

as alm
ost equal to zero, and percent

age correctly predicted w
as m

ore than 96%
. There w

as also no serious m
ulticollinear

ity found. 6
Statistically, there w

as no evidence of specification error in the estim
ated 

m
odels.
Table 3

presents the estim
ated logit m

odels (M
odel 1 and 2). M

odel 2 w
ith quad

ratic effects (num
ber of dependents and disciplinary offences com

m
itted) w

as found 
to be superior to M

odel 1. The quadratic effects w
ere found to be significant. The 

variables that w
ere significant in M

odel 1, w
ere also found to be significant in M

odel 
2. Furtherm

ore, there w
ere no substantial differences found in the estim

ated signs 
(betw

een M
odel 1 and 2). Thus, the interpretation w

as based on the estim
ated 

M
odel 2.

Predictors of school dropout

From
 Table 3 , the predictors of school dropout w

ere identified. The significant pre
dictors w

ere found to be gender, religion, orphaned status, disabled status, num
ber of 

disciplinary offences com
m

itted, and academ
ic achievem

ent (student-related); incom
e 

in B40, num
ber of dependents (fam

ily-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.
M

odel 1
M

odel 2

Pseudo R-squared
0.0670

0.0679
W

ald test (p-value)
0.0000

0.0000
%

 Correctly predicted
96.43

96.43
G

eneral specification test
0.413

0.168
VIF: m

ean
1.47

3.30
range

1.00 to 3.34
1

1.00 to 18.70
2

N
ote. 1. G

oodness of fit test (Full m
odel verse intercept only m

odel).
2. Excluding the squared num

ber of dependents, the range is 1.00 to 3.34.
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Student-related predictors
M

ales w
ere found to be m

ore likely to dropout from
 school than fem

ales. In 
M

alaysia, over tim
e, the secondary school com

pletion rate of fem
ales has been found 

to be higher than that of the m
ales (Siti Eshah et al. 2016). A

 sim
ilar result w

as also 
found by N

agaraj et al. (2016), a study using a cross-sectional data census sam
ple 

(over the years of 1970, 1980, 1991 and 2000). The gender differential m
ight be due 

to the higher ability of fem
ales to deal w

ith problem
s m

ore effectively, and better 
coping skills of fem

ales to m
eet learning challenges in the context of the M

alaysian 
school education system

 (N
agaraj et al. 2016). Thus, gender could be a proxy for 

som
e underlying and unobserved variables im

portant to the school dropout.
A

cadem
ic achievem

ent of the M
alay language w

as used as a benchm
ark for 

achievem
ent in the English language, M

athem
atics and Sciences. 7

The estim
ated posi

tive im
pacts of academ

ic achievem
ents (see Table 3) show

 the im
portance of aca

dem
ic achievem

ent in the M
alay language. The low

 achievem
ent in the M

alay 

Table 3. The estim
ated logit m

odel.
M

odel 1
M

odel 2

Coef.
p-value

Coef.
p-value

Student-related predictors:
D

m
ale

0.448
�
�
�

0.000
0.450

�
�
�

0.000
D

Islam
0.500

�
�
�

0.000
0.503

�
�
�

0.000
O

rphan
0.166

�
�

0.024
0.134

�
0.068

D
isable

0.823
�
�
�

0.000
0.814

�
�
�

0.000
D

isciplinary offences com
m

itted
−

0.034
0.606

−
0.150

�
�
�

0.060
BIm

inusBM
3

0.006
�
�
�

0.000
0.0058

�
�
�

0.000
M

3m
inusBM

3
0.007

�
�
�

0.000
0.007

�
�
�

0.000
SN

m
inusBM

3
0.008

�
�
�

0.000
0.008

�
�
�

0.000
Fam

ily-related predictors:
N

um
ber of dependents

0.009
0.450

−
0.172

�
�
�

0.000
Incom

eB40 (‘00) 2
−

0.006
�
�
�

0.000
−

0.006
�
�
�

0.000
Incom

eM
40 (‘00) 2

0.002
0.637

0.001
0.687

Incom
eT20 (’00) 2

−
0.010

0.161
−

0.010
0.162

N
um

ber of dependents
0.009

0.450
−

0.172
�
�
�

0.000
School-related predictors:

Form
 1 to Form

 2
1a

−
0.887

�
�
�

0.000
−

0.872
�
�
�

0.000
Form

 2 to Form
 3

1a
−

1.012
�
�
�

0.000
−

0.997
�
�
�

0.000
Form

 4 to Form
 5

1a
−

1.648
�
�
�

0.000
−

1.650
�
�
�

0.000
SM

K2018
1b

0.492
�
�
�

0.000
0.496

�
�
�

0.000
SBP2018

1b
−

0.654
�
�
�

0.000
−

0.652
�
�
�

0.000
Change in school’s average attendance

4
−

5.485
�
�
�

0.000
−

5.436
�
�
�

0.000
Q

uadratic specification:
Squared of num

ber of dependents
0.016

�
�
�

0.000
Squared of disciplinary offences com

m
itted

0.009
�
�
�

0.007
Constant:

_cons
−

3.344
�
�
�

0.000
−

2.901
�
�
�

0.000

N
ote. 1. Com

parison group.
a. Form

 3 to Form
 4.

b.O
ther types of school consists of the follow

ing: SABK (G
overnm

ent-funded Religious School), SM
KA (N

ational 
Islam

ic Secondary School), SM
PK (Special Education N

ational Secondary School), SM
T (Technical Secondary School), 

and S. M
odel Khas (Special M

odel School).
2. H

ousehold incom
e w

here 1 unit equals RM
100. Spline specification of the follow

ing incom
e classification for 

Kedah state: B40 (below
 RM

4850), M
40 (RM

4850 to 10959), T20 (RM
10960 and above).

3. The m
arks of the M

alay language as a benchm
ark. BIm

inusBM
¼

English language m
arks m

inus M
alay language 

m
arks; M

3m
inusBM

¼
M

athem
atics m

arks m
inus M

alay language m
arks; SN

m
inusBM

¼
Sciences m

arks m
inus M

alay 
language m

arks.
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.
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language w
ill increase the student’s chances of becom

ing a dropout. 8
A

s pointed out 
by Patel (2014 ), M

alay is the language of instruction in the secondary school, its pro
ficiency facilitates the student’s ability to cope w

ith teaching and learning in school. 
Indeed, academ

ic achievem
ent w

hich represents the student’s academ
ic integration 

w
ith school, has been consistently found to be a significant predictor, either in or 

outside M
alaysia (see review

s by Rum
berger and Lim

 2008; Farw
is 2020; N

gam
ba 

et al. 2021; M
oham

m
ad Faisal et al. 2023).

W
e also found that the num

ber of disciplinary offences com
m

itted in school had a 
U

-shaped effect on the probability of becom
ing a dropout. The other student-related 

predictors w
ere religion (com

pared to non-Islam
, Islam

 students w
ere m

ore likely to 
drop out), orphaned status (com

pared to non-orphaned, orphaned students w
ere 

m
ore likely to drop out), and disabled status (com

pared to non-disabled, disabled stu
dents w

ere m
ore likely to drop out).

Fam
ily-related predictors

The B40 household incom
e has been found to have a significant effect on w

hether a 
student dropped out of school (w

hile the M
40 and T20 household incom

e w
ere 

found to be insignificant). For students from
 B40 fam

ilies, the increase of household 
incom

e w
ill decrease their likelihood of dropout. This is consistent w

ith the findings 
of previous studies that school dropout w

as largely disproportionate for low
-incom

e 
fam

ilies (Patel 2014; Sheera and A
zizan 2017). N

evertheless, this favourable effect of 
incom

e w
as only lim

ited to incom
e in the B40 category. The increase of incom

e 
beyond the B40 (i.e. increase to M

40 and T20 incom
e) has insignificant im

pacts. This 
finding supports the M

alaysian governm
ent policies that have focused on B40 fam

ilies 
to eradicate poverty and solve the dropout problem

. The num
ber of dependents in a 

fam
ily w

as found to have a significant U
-shaped im

pact on the likelihood of dropout.

School-related predictors
C

om
paring students w

ho w
ere in transition from

 Form
 3 to 4, students w

ho w
ere in 

transition from
 Form

 1 to 2, Form
 2 to 3, and Form

 4 to 5, w
ere found to be less 

likely to drop out. Thus, Form
 3 to 4 w

as seen as the key transition phase of students 
dropping out from

 secondary school in M
alaysia (low

er to upper-secondary). This 
finding is consistent w

ith that in Patel (2014). C
om

pletion of low
er-secondary educa

tion could be seen as a critical point to decide either to continue schooling or drop
out to w

ork.
The 

other 
significant 

school-related 
predictors 

w
ere 

the 
types 

of 
school, 

for 
exam

ple, students from
 a school w

ith full boarding facility w
ere found to be less 

likely to dropout; and as for a school’s average aggregate attendance rate, it has been 
show

n that students from
 schools experiencing an increase of the average attendance 

rate w
ere less likely to drop out.

The estim
ated probability of dropout

To gain further insight into the quadratic effects of the num
ber of disciplinary offen

ces 
com

m
itted 

and 
the 

num
ber 

of 
dependents 

in 
a 

fam
ily, 

w
e 

estim
ated 

the 
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probability of dropout over the values of sample range, holding the values of other 
variables at mean respectively.9 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, 

Figure 1. Probability of dropout and disciplinary offences committed.

Figure 2. Probability of dropout and number of dependents.
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from
 one to seven offences, the probability of dropout w

as decreasing at alm
ost a flat 

rate. H
ow

ever, as the offences increase from
 eight offences and onw

ards, the prob
ability of dropout increased at an increasing rate. A

t the highest num
ber of offences 

(28), the probability of dropout w
as estim

ated to be 41.35%
. This im

plies that stu
dents w

ho com
m

itted disciplinary offences, their probability of dropout is initially 
not substantially affected. N

evertheless, if the num
ber of offences com

m
itted is 

increasing continuously, it w
ill eventually trigger the dropout. This finding suggests 

that students w
ho w

ere approaching a total of eight disciplinary offences com
m

itted 
should be given extra additional attention to prevent them

 from
 becom

ing dropouts.
O

n the other hand, the num
ber of dependents show

ed a U
-shape effect on the prob

ability of dropout (Figure 2). Initially, at a low
 num

ber of dependents, the increase w
as 

beneficial (reduces school dropout). H
ow

ever, w
hen the num

ber of dependents w
as 

m
ore than five, the effect becam

e disadvantageous. Q
uantitatively, w

hen the num
ber of 

dependents w
as five, the probability of dropout w

as at around 2.6 %
 (alm

ost close to 
the dropout of a sam

ple representative student of 2.7%
). H

ow
ever, if the num

ber of 
dependents increases further, the probability of dropout w

ill increase. For exam
ple, 

w
hen the num

ber of dependents w
as 15 (the highest), the probability of dropout w

as 
11.01%

. This suggests that students w
ho w

ere from
 fam

ilies w
ith a high num

ber of 
dependents (m

ore than five), w
ere at a high risk of becom

ing dropouts.
In sum

m
ary, the results have revealed that the high risk students are identified as fol

low
s: students w

ho w
ere m

ale, M
uslim

, orphaned, disabled, in Form
 3 (in transit to 

Form
 4), and from

 the SM
K

 (N
ational Secondary School); com

m
itted m

ore than eight 
disciplinary offences, from

 a low
 household incom

e fam
ily, there w

ere m
ore than five 

dependents in the household, show
ed low

 academ
ic achievem

ent, especially in the M
alay 

language, and from
 school experiencing drops in the aggregate student attendance.

The relative im
portance of predictors

W
e perform

ed a dom
inance analysis to evaluate the relative im

portance of each pre
dictor, i.e. to assess the am

ount of prediction error that w
as reduced by each predictor 

(A
zen and Traxel 2009; Luchm

an 2021). Table 4
presents the results of the dom

inance 
analysis. It w

as found that the level of schooling w
as the m

ost im
portant predictor, as 

it accounted for 60.06 %
 of the prediction error reduction. This w

as follow
ed by the 

types of school (12.09%
), and gender (10.03%

). The other predictors (academ
ic achieve

m
ent, incom

e B40, religion, and others) contributed the rem
aining percentage. Thus, 

the top three predictors (level of schooling, types of school, and gender) contributed 
around 82%

 of the prediction error reduction. H
ow

ever, the three predictors have not 
been included in the Education m

inistry’s early identification m
odel. Thus, the m

odel’s 
effectiveness could be at risk due to this potential m

isspecification.

R
esu

lts an
d

 an
alysis: early id

en
tificatio

n

In-sam
ple and out-of-sam

ple

W
e use the estim

ated logistic regression of M
odel 2 (see Table 3) as a prediction 

m
odel for school dropout. 10

W
e random

ly selected the 1%
, 5%

, 10%
, 20%

 and 30%
 of 
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the students for an out-of-sam
ple evaluation. The rem

aining observations at 99%
, 

95%
, 90%

, 80%
 and 70%

 w
ere considered in-sam

ple and w
ere used to estim

ate the 
prediction m

odel. Table 5
presents the in-sam

ple and out-of-sam
ple inform

ation. In 
the out-of-sam

ple group, the students’ actual dropout outcom
es w

ere know
n, and the 

students w
ere not used in the estim

ation of the prediction m
odel. Thus, it resem

bled 
a real-life prediction of a student’s becom

ing a dropout. H
ence, the predictive pow

er 
show

s the feasibility of the estim
ated prediction m

odel.

Early identification

The prediction m
odel (M

odel 2) is estim
ated based on the sam

ple Set 1 to 5 respect
ively (see Table 5). The estim

ated prediction m
odels w

ere used to predict the prob
ability 

of 
dropout 

for 
all 

students. 
Then, 

by 
in-sam

ple 
and 

out-of-sam
ple, 

the 
students w

ere percentile ranked based on their predicted probability of dropout. The 
students w

ho w
ere ranked top (high probability of dropout) w

ere identified early as 
high risk dropout, i.e. potential school dropouts. O

n the other hand, students w
ho 

w
ere ranked bottom

 (low
 probability of dropout) w

ere identified early as low
 risk 

dropout, i.e. not potential school dropouts.
D

ue to the large population of students and lim
ited resources of the school, the 

statistical early identification could be utilized as a quick screening tool to identify 
early the students w

ho are potential school dropouts, from
 the large pool of stu

dents. This enables an efficient use of school resources. A
ssum

e that the school 
focuses on 1 %

 of its students for dropout prevention, 11
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.

Table 4. The relative im
portance of predictors.

Predictors
Standardized D

om
inance statistics

Ranking

Levels of schooling
a

0.6006
1

Types of school b
0.1209

2
G

ender (D
m

ale)
0.1003

3
Scores Sciences (m

inus M
alay language) (SN

m
inusBM

)
0.0496

4
M

athem
atics (m

inus to M
alay) (M

3m
inusBM

)
0.0330

5
Religion (D

Islam
)

0.0278
6

English (com
pared to M

alay) (BIm
inusBM

)
0.0129

7
H

ousehold incom
e B40 (incom

eB40)
0.0119

8
Change in school’s average attendance

0.0114
9

N
um

ber of dependents (persons) c
0.0112

10
D

isabled (O
KU

2018)
0.0091

11
D

isciplinary offences com
m

itted
d

0.0050
12

O
rphaned (Yatim

2018)
0.0028

13
H

ousehold incom
e M

40 (incom
eM

40)
0.0019

14
H

ousehold incom
e T40 (incom

eT20)
0.0017
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N
ote. The follow

ing categorical predictors that are represented by m
ore than tw

o dum
m

y variables are grouped as 
one in evaluating the relative im

portance:
a. Levels of school (school transitions): D

2018T1, D
2018T2, D

2018T4.
b. Types of school: SM

K2018, SBP2018.
c. N

um
ber of dependents: TAN

G
G

U
N

G
AN

PEN
JAG

A2018, sqTAN
G

G
U

N
G

AN
PEN

JAG
A2018.

d. D
isciplinary offences: TotalSalah18_19M

, sqTotalSalah18_19M
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Predictive pow
er evaluation

To evaluate the predictive pow
er of the m

odel, w
e used the hit-m

iss table (also 
know

n as C
onfusion m

atrix) that com
pares the actual dropout status of students to 

the predicted dropouts (i.e. the early identification). The higher the percentage that 
the m

atrix predicted w
as then m

atched correctly w
ith the actual dropout status (per

centage correctly predicted), the higher the predictive pow
er m

eans that the feasibility 
of early identification is higher. The predictive pow

er w
as evaluated for in-sam

ple 
and out-of-sam

ple. The results are as sum
m

arized in Table 6.
From

 Table 6, the overall percentage correctly predicted w
as found to be around 

57%
 (ranging from

 55%
 to 59.4%

). For exam
ple, overall, the Set 2 (out-of-sam

ple) 
correctly predicted the actual dropout status of 57 (out of the 96 students). Thus, 
overall, 59.4%

 of school dropouts w
ere correctly predicted.

In term
s of non-school dropout, the prediction m

odels w
ere found to have 

extrem
ely high predictive pow

er. Their percentage correctly predicted w
as found to 

be in the range from
 97.9%

 to 100%
. For instance, for Set 1 (in-sam

ple), am
ong the 

1876 students, a total of 938 students w
ere identified early as not a potential school 

dropout (Bottom
 1%

 of the predicted probability of dropout), their actual dropout 
status show

ed that 934 of them
 w

ere not a school dropout. Thus, there w
as a 99.6%

 
correctly predicted result for the non-school dropout. This high percentage correctly 
predicted (no dropout) is not surprising. M

ost of the students are not potential 
school dropouts. If w

e use the naïve prediction m
odel, i.e. the m

odel that uses the 
sim

ple sam
ple m

ean (95%
) of not school dropout to predict the no dropout, w

e can 
obtain a 95%

 correctly predicted. In this context, the estim
ated prediction m

odel has 
im

proved the predictive pow
er by around 5 percentage points.

In term
s of predicting school dropout, w

e found that the prediction pow
er (rang

ing from
 10%

 to 20.8%
) w

as reduced as com
pared to not dropout (ranging from

 
97.9%

 to 100%
). The school dropout is a rare event outcom

e, 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

 sam
ple percentage. Thus, one 

cannot correctly predict it w
ith a high percentage statistically. For instance, for Set 2 

(out-of-sam
ple), out of the total of 96 students, 48 of them

 w
ere predicted as poten

tial dropouts; how
ever, it w

as only 10 of them
 w

ho actually dropped out from
 school. 

Thus, this leads to 20.83%
 correctly predicted. O

ne m
ight be concerned about the 

Table 5. In-sam
ple and out-of-sam

ple.
Sam

ple
D

ropout

Set
Type

%
Size

Freq
%

1 (1%
)

O
ut-of-sam

ple
1

947
31

3.27
In-sam

ple
99

93790
3350

3.57
2 (5%

)
O

ut-of-sam
ple

5
4737

168
3.55

In-sam
ple

95
90000

3213
3.57

3 (10%
)

O
ut-of-sam

ple
10

9474
332

3.50
In-sam

ple
90

85263
3049

3.58
4 (20%

)
O

ut-of-sam
ple

20
18947

656
3.46

In-sam
ple

80
75790

2725
3.60

5 (30%
)

O
ut-of-sam

ple
30

28421
1837

3.65
In-sam

ple
70

66316
2344

3.53
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low
 correctness percentage (20.83%

), i.e. on average, the early prediction m
odel could 

help the school authority to identify only one fifth of the actual dropout.
It is im

portant to note that as dropout is a rare event outcom
e, statistically, it is 

im
possible to have a high correctness percentage. C

om
pared to the naive m

odel, 12
i.e. 

the sim
plest prediction m

odel that uses the sam
ple m

ean of 5%
 to predict the school 

dropout, the correctness percentage w
ill be 5%

 (it is around 3.5%
 if w

e use out-of- 
sam

ple m
ean). This im

plies that by using the naïve m
odel, it is only one tw

entieth 
(or around one thirtieth) of actual school dropouts w

ho w
ill be identified. Thus, the 

percentage correctly predicted (20.83%
) w

as around four tim
es higher than that by 

the naïve m
odel. Therefore, relatively this is a substantial im

provem
ent.

Im
p

licatio
n

s an
d

 reco
m

m
en

d
atio

n
s

U
sing a large sam

ple of secondary school students, the estim
ated logit m

odel has sug
gested that there could be various school dropout predictors, w

ith differential effects. 
The top three predictors, nam

ely the levels of schooling, types of school and gender 
w

hich could contribute to m
ost of the predictive error reductions, had not been 

included in the early identification m
odel of the M

inistry of Education, M
alaysia. The 

early identification m
odel could therefore, have been a case of m

odel m
isspecification. 

In addition, its equal w
eight assum

ption m
ight be invalid. Thus, it is suggested that 

the M
alaysia governm

ent need to re-specify and revise its school dropout prediction 
m

odel and use the predictors’ estim
ated m

arginal effects as w
eight.

The present study has unveiled a m
ore com

plete set of predictors of secondary 
school dropout and provided a better understanding the school dropout phenom

enon 
in M

alaysia. The predictive pow
er of the proposed estim

ated m
odel has been found 

to be around four tim
es higher the naïve m

odel (that uses the sam
ple m

ean to pre
dict) for the early identification of school dropout. M

oreover, the inform
ation that is 

needed to estim
ate the prediction m

odel can be obtained from
 the school’s adm

inis
trative record, thus, no additional data is needed. U

pon incorporating the estim
ated 

param
eters into an IC

T application (softw
are application), the school authority can 

predict the risk of its students becom
ing a dropout at its finger tips.

A
s proposed by W

ong et al. (2022), the ability to carry out early identification w
ill 

reduce the num
ber of potential school dropouts to a sm

aller figure that could then be 
better m

anaged by the school in term
s of its dropout preventive m

easures (such as 
the 1%

 of students in the school w
ho are ranked top in the list w

ith respect to their 
predicted probability of becom

ing dropouts), and therefore, reduce the need for 

Table 6. Predictive ability (m
odel 2).

%
 Correctly predicted:

Set 1 (1%
)

Set 2 (5%
)

Set 3 (10%
)

Set 4 (20%
)

Set 5 (30%
)

In-sam
ple

O
verall

0.574
0.574

0.575
0.577

0.569
D

ropout
0.152

0.150
0.154

0.154
0.143

N
o dropout

0.996
0.998

0.996
0.999

0.995

%
 Correctly predicted:

O
ut-of-sam

ple

O
verall

0.550
0.594

0.568
0.563

0.572
D

ropout
0.100

0.208
0.147

0.137
0.147

N
o dropout

1.000
0.979

0.989
0.989

0.996

JO
U

RN
A

L O
F TH

E A
SIA

 PA
C

IFIC
 EC

O
N

O
M

Y
17

® 



further hum
an intervention. Thus, it is strongly recom

m
ended that the various vested 

parties use the proposed prediction m
odel and therefore, m

ore specifically, the gov
ernm

ent seriously consider using it as a quick screening tool to early identify the 
potential school dropout from

 a large pool of students. This w
ill com

plem
ent the 

existing policies in reducing the num
ber of school dropouts in the country.

Based on the findings in our analysis, w
e discuss the im

plications and recom
m

en
dations 

of 
the 

result 
on 

educational 
policies, 

especially 
in 

M
alaysian 

context. 
A

ccording to the finding, the low
 achievem

ent of students in the M
alay language 

am
ong students is a cause for concern in M

alaysian education policy. W
ith the 

m
ajority of the population being M

alay, the m
astery of the M

alay language is crucial 
in prom

oting national unity and com
m

unication. Poor perform
ance in the M

alay lan
guage m

ay lead to students feeling disengaged and unm
otivated, leading to a higher 

risk of dropout (K
uldas, H

ashim
, and Ism

ail 2015). In response to this issue, the 
M

alaysian governm
ent has im

plem
ented various policies to im

prove the standard of 
education in the country. The Education Blueprint 2013–2025 is one such initiative, 
it is aim

ed at transform
ing the education system

 to m
eet the dem

ands of the tw
enty 

first century (Jam
es, Talin, and Bikar 2022). O

ne of the strategies outlined in the 
blueprint w

as to enhance the quality of language proficiency, including the M
alay lan

guage, by im
proving the teaching and learning process (A

dam
s and Tan 2022).

The M
inistry of Education has also introduced program

s such as the "Literacy and 
N

um
eracy Screening" (LIN

U
S) program

, w
hich w

as launched in 2010 to identify and 
address early literacy and num

eracy problem
s am

ong prim
ary school students (Lee 

et al. 2020). The program
 aim

s to provide rem
edial assistance to students w

ho are 
struggling w

ith the M
alay language, as w

ell as other subjects. H
ow

ever, the program
 

w
as discontinued in 2016, and the M

inistry of Education has since replaced it w
ith a 

new
 program

 called the Special Recovery Program
 (SRP). The SRP program

 aim
s to 

provide m
ore targeted intervention and assistance to students w

ho are struggling w
ith 

their studies. The discontinuation of the LIN
U

S program
 highlights the need for the 

continuous evaluation and adaptation of education policies in M
alaysia. It is sug

gested that to m
itigate the dropout problem

, the SRP program
 has to re-focus its 

intervention on the literacy of the M
alay language and ensure that all students have 

the functional skills in the language.
N

ext, the present paper has found that the transition from
 Form

 3 to Form
 4 in 

M
alaysian secondary schools is a critical period for students, and it has been identified 

as a high-risk tim
e that leads to the dropout phenom

enon. The transition from
 a low

er 
level to a higher one is m

arked by changes in curriculum
, teaching style, and student 

expectations, w
hich can be overw

helm
ing for som

e students. M
alaysian education pol

icy needs to em
phasize the im

portance of providing students w
ith quality and equitable 

education that prepares them
 for higher education and the w

orkforce. This can be 
achieved through initiatives such as investing in teacher training program

s, providing 
better teaching resources, and increasing support for schools in low

-incom
e areas. W

ith 
equitable quality education, students w

ill be better prepared for the academ
ic rigours of 

Form
 4 and beyond. C

onsequently, there needs to be a shift tow
ards m

ore personalized 
education. Students have different learning styles and needs, and this can affect their 
ability to cope w

ith the upper secondary dem
ands 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 w

eaknesses. This can 
be achieved through initiatives such as the developm

ent of student-centred teaching 
m

ethods, the provision of learning support program
s, and the im

plem
entation of 

individualized education plans. Therefore, there needs to be an em
phasis on student 

w
ell-being. The transition from

 Form
 3 to Form

 4 can be a stressful tim
e for stu

dents, and this can contribute to the dropout rates. Education policy needs to recog
nize the im

portance of student w
ell-being and provide support for students to help 

them
 cope w

ith the challenges of secondary school (G
raham

, Pow
ell, and Truscott 

2016). This can be achieved by the governm
ent through revising its initiatives, such 

as counselling services, m
ental health program

s, and unw
avering support for students 

w
ith disabilities or special needs.

In the M
alaysian context, the governm

ent has alw
ays recognized the im

portance of 
attendance and has im

plem
ented policies to im

prove school attendance rates. H
ow

ever, 
there is still room

 for im
provem

ent in addressing the root causes of poor attendance 
and reducing dropout rates in the nation’s schools. O

ne of the key factors that contrib
ute to poor attendance and dropout rates is poverty. Students from

 low
-incom

e fam
ilies 

m
ay face financial constraints that m

ake it difficult for them
 to attend school regularly. 

The M
alaysian governm

ent has im
plem

ented various policies to address poverty, such 
as the 1M

alaysia People’s A
id (BR1M

, introduced in 2012), and in the state of Selangor, 
the Inisiatif Peduli Rakyat (C

aring for the People Initiative) launched in 2008. The latter 
w

as aim
ed at providing financial assistance to low

-incom
e fam

ilies. Besides that, there 
w

ere also changes at the policy level and one such policy is the C
om

pulsory Education 
A

ct 1961, w
hich requires all children betw

een the ages of 6 and 16 to attend school. 
H

ow
ever, there is still a constant need for m

ore targeted interventions to address the 
specific needs of students from

 low
-incom

e fam
ilies and to ensure that they have access 

to equitable quality education and to m
itigate the problem

 of school dropout.
The relationship betw

een disciplinary offences and the probability of dropout is a 
com

plex issue that requires a m
ulti-faceted approach. In M

alaysia, the governm
ent 

has im
plem

ented several policies aim
ed at reducing disciplinary offences in schools 

and ensuring that students w
ho com

m
it offences are provided w

ith the necessary sup
port to prevent them

 from
 dropping out. O

ne such policy is the School Im
provem

ent 
Program

m
e (SIP), w

hich w
as introduced in 2010. Its aim

 w
as to im

prove the quality 
of education in schools and reduce disciplinary offences. This program

m
e has pro

vided training for teachers and school adm
inistrators on strategies for prom

oting 
positive behavior and addressing disciplinary issues in schools.

D
isciplinary issues in schools are a com

m
on problem

. They can have a negative 
im

pact on the learning environm
ent and student outcom

es. O
ne w

ay to address this 
issue is through teacher m

entoring program
s that focus on providing teachers w

ith 
the necessary skills and know

ledge to m
anage and control disciplinary issues in the 

classroom
. Teacher m

entoring program
s that focus on discipline m

anagem
ent can 

provide teachers w
ith a range of strategies and techniques to m

anage student behav
ior in the classroom

 (Jafar et al. 2021). These strategies can include positive behavior 
m

anagem
ent, effective com

m
unication, and conflict resolution techniques. By provid

ing teachers w
ith these skills, they can create a positive learning environm

ent that 

JO
U

RN
A

L O
F TH

E A
SIA

 PA
C

IFIC
 EC

O
N

O
M

Y
19

® 



encourages student positive behavior and thus, m
inim

izes the likelihood of disciplin
ary issues. In M

alaysia, the governm
ent has im

plem
ented several teacher m

entoring 
program

s aim
ed at addressing disciplinary issues in schools. These program

s include 
the N

ational Professional Q
ualification for Education Leaders (N

PQ
EL), w

hich w
as 

introduced in 2007. N
PQ

EL w
as designed to provide teachers w

ith the necessary skills 
and know

ledge to m
anage disciplinary issues in the classroom

 (Jafar et al. 2022). It is 
suggested that there should be m

ore program
s w

hich take into consideration the 
non-linear im

pacts and that m
ore resources could be allocated to help those students 

w
ho have com

m
itted m

ore than eight disciplinary offences.

C
o

n
clu

sio
n

U
sing a large sam

ple of secondary school students, this study has identified a com


prehensive set of predictors, nam
ely gender, religion, orphaned status, disability sta

tus, 
household 

incom
e, 

num
ber 

of 
dependents, 

academ
ic 

achievem
ent, 

years 
of 

schooling, student attendance rate at school, and the num
ber of disciplinary offences 

com
m

itted, to study the phenom
enon of secondary school dropout in M

alaysia. The 
present study has revealed a range of factors beyond those identified by the early 
identification m

odel proposed by the M
inistry of Education. M

ore specifically, the 
present study has show

n that the high risk students w
ere identified as students w

ho 
w

ere m
ale, M

uslim
s, orphaned, disabled, in transition from

 Form
 3 to Form

 4, w
ere 

from
 a school experiencing a low

 student attendance rate, had low
 academ

ic achieve
m

ent especially in the M
alay language, w

ere from
 the fam

ily of the B40 incom
e 

group, and the num
ber of dependents w

ould be m
ore than five, and had com

m
itted 

m
ore than eight disciplinary offences in school.
The findings have highlighted the need for a m

ore com
plex and nuanced approach 

in the early identification of dropouts and the prevention of the phenom
enon, taking 

into account the varying effects of the up to date reliable predictors. The study pro
poses a prediction m

odel that has four tim
es a higher predictive pow

er than a naïve 
prediction m

odel and can be im
plem

ented through an IC
T application that requires 

m
inim

al hum
an intervention.

The findings of the present paper have strengthened our understanding of the school 
dropout phenom

enon and in turn, has even asserted its claim
 to have provided a feas

ible early identification m
odel. These advances in the field could provide insightful 

input that can enhance the strategies to intervene in the com
plex problem

 of school 
dropout in M

alaysia. By identifying high-risk students and im
plem

enting targeted inter
ventions, education authorities can reduce dropout rates and ensure that all students 
have access to equitable quality education. H

ow
ever, to be sure other ongoing evalu

ation and adaptation of education policies and program
s 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, som
e school dropout predictors are 

excluded due to the issue of data unavailability. Second, the early identification m
odel 

needs to be revised once m
ore up to date data is m

ade available. Third, the m
odel 

em
ployed a cross-sectional data set and thus, a dynam

ic perspective of the dropout 
phenom

enon, such as the effects of tim
e-varying variables, w

ere 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

01. literally, it can be translated as “Students at risk of becoming a school dropout”.
02. Due to data confidentiality and sensitivity, the name of the state could not be revealed.
03. 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”.

04. 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.

05. Pseudo R2 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).

06. 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.

07. 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.

08. 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.

09. 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).

10. 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)

11. The choice of 1% is arbitrary. It could be 10% or other numbers, depending on the 
school’s resources and student population.

12. A naïve model is the simplest model, i.e. 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 R2 

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 
before completing it

¼1 if dropout, ¼0 if otherwise

Dmale Gender ¼1 if male, ¼0 if female
DIslam Religions ¼1 if Muslim, ¼0 if otherwise
Orphaned Status of Orphan ¼1 if orphaned, ¼0 if otherwise
Disabled Status of disable ¼1 if disabled, ¼0 if otherwise
Levels of school Form 1 to Form 5 

(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)

Ordinal number

Income group Household monthly income group: 
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)

Discrete number

Number of dependents The number of persons in the 
household that depends on the 
household head for their 
livelihood

Discrete number

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 

committed as recorded in the 
school record system (Schools are 

Discrete number

(continued)

26 R. A. HASHIM ET AL.

https://uis.unesco.org/sites/default/files/documents/new-methodology-shows-258-million-children-adolescents-and-youth-are-out-school.pdf
https://uis.unesco.org/sites/default/files/documents/new-methodology-shows-258-million-children-adolescents-and-youth-are-out-school.pdf
https://unesdoc.unesco.org/ark:/48223/pf0000369009
https://data.worldbank.org/indicator/SE.SEC.ENRR?locations=MY
https://doi.org/10.1007/978-3-031-16865-9_33
https://doi.org/10.1007/978-3-031-16865-9_33


Appendix B
Sample Characteristics

Continued.
Variable Definition Measurement

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

Types of school SABK (Government-funded Religious 
School), 
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)

Nominal number

Change in school’s average attendance The change in a school’s average 
attendance as compared to the 
previous year: zero (no change), 
positive (increase), negative 
(decrease)

Continuous number

Categorical variables Freq %

Form 1 to 2 26,979 24.60
2 to 3 27,261 24.86
3 to 4 28,037 25.56
4 to 5 27,394 24.98

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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