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This paper describes student-level findings of the first large-scale comprehensive
school effectiveness study of the primary education in Serbia. Twenty-five
student-level variables were examined in a three-level HLM model using a study
sample of almost 5000 students, over 250 classrooms and over 100 schools.
Differences between the students were in large part responsible for differences in
achievement scores in mathematics and Serbian language. Parental education,
Roma minority status, developmental or family problems, gender, student
motivation, parental involvement in student work and homework were some of the
factors associated with student achievement. Serbian policy-makers are alerted to
possible actions in order to improve mathematics and Serbian language
achievement.

Keywords: school effectiveness; student background; Serbia; hierarchical linear
modelling

Introduction

Considerable research in education has been driven by the key question: “What factors
most influence student learning?” Most of the research that followed pioneering
Carroll’s (1963) and later Bloom’s (1976) learning models has been undertaken within
one of three different paradigms: (1) input–output studies, focused on finding relation-
ships between various school inputs; (2) effective-schools studies, concentrated on the
importance of school processes, particularly school organisation and administrative
practices; and (3) studies on instructional effectiveness, centred on the links between
teaching processes and school outputs (Scheerens 2000). While each research tradi-
tion has made strides in discovering factors that consistently influence student
achievement, little research has given results on their relative importance and magni-
tude of their effects. This appears mainly due to four reasons.

First, these paradigms have been used mostly in isolation of each other, and there-
fore narrowly conceived models of schooling have been used to guide earlier research
efforts, neglecting some potentially important teacher and school variables (Scheerens
2000). Second, most of the prior research relied on statistical procedures that were
intended for only one unit of analysis, whereas the hierarchical nature of schools
requires simultaneous management of several nested units of analysis (usually students,
teachers, and schools; Scheerens 2000). Third, most prior research has been undertaken
in countries where students are assigned to different teachers each year, making it diffi-
cult for researchers to discover the possible cumulative effects of teachers. Fourth, most
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2  J. Teodorović

studies have focused on either industrialised or developing countries. Since countries
in economic transition have not been subject to these studies, it is not known whether
teacher and school variables that associate with student achievement are different in
such countries, which have different political, sociological and cultural backgrounds
from those usually researched.

With the development of school effectiveness research (SER), first two problems
have been addressed as researchers started to simultaneously examine a wide range of
variables from three paradigms and use hierarchical linear modelling (Scheerens
2000). Often, however, SER studies are not guided by the conceptual model of school
effectiveness in their choice of variables, and they fail to include all schooling levels
in their hierarchical linear modeling (HLM) equations.

This paper and author’s another paper aim to addresses the above-mentioned gaps
in the field of school effectiveness by: (1) utilising a conceptual model of school
effectiveness; (2) examining student, classroom and school levels in HLM models;
(3) utilising data from students who have spent three years with the same teacher; and
(4) exploring school effectiveness factors in Serbia, a transitioning country in a region
that has so far very rarely been explored in SER.

This paper presents a detailed discussion of student-level findings for three reasons:
(1) This is the first time that many important student-level variables have been simul-
taneously tested as predictors of student achievement at the primary school level in
Serbia, and only the second time that it has been done at any level;1 (2) the findings should
strengthen and broaden school effectiveness knowledge base, considering that a small
number of studies have tested conceptually integrated models using statistically sophis-
ticated tools such as HLM; and (3) the results should inform education policy-making
in Serbia, as the country lacks evidence-based research, operates on a tight budget and
needs to improve the ability of its graduates to compete with those throughout Europe.

International research on student background factors

The now-famous 1966 Coleman report found that in the United States student back-
ground (mostly socio-economic) factors showed much stronger association with
student achievement than any school-related factors (Coleman et al. 1966). In numer-
ous small and several large-scale studies in industrialised countries it was shown that
parental education and occupation, student’s sex and age, family size and wealth,
minority or immigrant status, single-parent family, cultural and educational posses-
sions at home, parental involvement, participation in cultural activities, student’s
interest in reading, and time spent on homework associate with student achievement
(Grissmer et al. 1994; Heyneman and Loxley 1982; OECD 2001).

Student background factors were shown to play an important role for student
achievement in developing countries as well, but the magnitude of their effect appears
to be smaller than in industrialised countries (Heyneman and Loxley 1982). Variables
associated with achievement are parental education or occupation, family income,
access to books, attitudes towards study, previous cognitive achievement, access to TV,
IQ/ability, family size and student’s age (Velez, Schiefelbein, and Valenzuela 1993).

In recent school effectiveness studies, student background factors have been inte-
grated with classroom-level and school-level factors in terms of conceptual design,
selection of variables and methodology. These studies, done mostly in industrialised
countries (D’Agostino 2000; Driessen and Sleegers 2000; Hill and Rowe 1998;
Mortimore et al. 1988; Muijs and Reynolds 2000; OECD 2001, 2004, 2007; Opdenakker
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and Van Damme 2000; Opdenakker et al., 2002; Rowan, Correnti, and Miller 2002;
Webster and Fisher 2000), confirmed the importance of the above-mentioned student
background characteristics.

In industrialised countries, integrated studies usually showed that differences
between student scores on achievement tests were more attributable to differences
between individual students than to differences due to attending different classrooms
and schools. In their meta-analysis of over a hundred school effectiveness studies
Bosker and Witziers (as cited in Scheerens and Bosker 1997) estimated that around
19% of variance was between schools (including classrooms), but the range of the
results was quite varied across the studies. PISA 2003 found that the average between-
school variance within OECD countries was 28%, again with a varied distribution.
However, this variance is not entirely due to the different classroom and school char-
acteristics, since student background factors usually explain a portion of classroom
and school variances, and are responsible for the compositional effect (OECD 2004;
Opdenakker et al. 2002; Scheerens and Bosker 1997).

In developing countries, integrated studies have less frequently been undertaken,
but they confirmed the importance or student background factors such as prior achieve-
ment, socio-economic status (SES), parental education, involvement and encourage-
ment, student’s age and sex, first language, family size, day care attendance,
educational expectations, motivation, perceived mathematics activity and whether the
student was a repeater (Dowd 2001; Lockheed and Longford 1989; Nyagura and
Riddell 1993; Willms and Somers 2001).

These studies usually showed that between-student variance was larger than
between-classroom and between-school variances, albeit to a lesser extent than in
industrialised countries. In Zimbabwe, for example, 48% of the variance in student
English test scores was between students, 44% was between schools, and 8% was
between classrooms (Nyagura and Riddell 1993). In Thailand, 68% of the variance in
mathematics scores (after controlling for pre-test) was between students, and 32% was
between schools (Lockheed and Longford 1989). In 12 Latin American countries,
between-student variance in both mathematics and language was around 50–70%,
while between-school variance was around 30–50% (Willms and Somers 2001).

Serbian research on student background factors

Most SER in Serbia belongs to the student background category. However, in spite of
the relative abundance of these studies, their conclusions are often tenuous due to
methodological constraints.

A UNICEF study undertaken by a group of Serbian experts (UNICEF 2001)
concluded that in Serbia, parental education showed a strong positive correlation with
achievement, while family size showed a negative association. While both findings
agree with the results of numerous other studies around the world, the authors did not
control for any other factors that can potentially affect student outcomes, the sample
was not representative, and significance levels were not reported.

In an impressive research effort to describe the educational and developmental
attainment through primary school in Serbia, Havelka et al. (1990) found that in all
eight grades, achievement as measured by grades and externally derived achievement
tests was most strongly correlated with parental education level, parental occupation
and results on an IQ test, followed by gender, motivation level, self-esteem, stance
towards gender equality, low religiousness, unexcused absenteeism and several other
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4  J. Teodorović

variables. All the correlation coefficients were smaller in lower grades and larger in
higher grades. While the study used a nationally representative sample of students,
collected rich data and for the first time painted a comprehensive picture of Serbian
primary school education, none of the variables were tested simultaneously in a multi-
ple regression equation to assess their relative importance.

Vucic, Baucal, and Petrovic (1994) treated the results on four IQ tests (used for
assessment of kindergarterners’ readiness for school) as the outcome variable. In
many one-way ANOVA tests, they concluded that children’s performance on tests
was significantly related to parental education, and the family’s financial and housing
situation. However, several one-way ANOVA findings cannot properly determine the
net contribution of several factors to student achievement. Additionally, the tested
student population was also not representative of the Serbian population, so the results
may not be generalisable.

Similar results were found by Smiljanic and Smiljanic (1998), when they looked
for differences between students who have 5.00 GPA (grade point average; maxi-
mum) and those who have 4.00 GPA (with the exception of father’s education level,
which was not found to be a significant predictor of student achievement). In addition,
the authors found that student characteristics as measured by results on Cattell’s
HSPQ questionnaire – emotional stability, responsibility, adaptiveness and indepen-
dence – were significantly higher for better students. Again, since the authors tested
each factor separately from others in many one-way ANOVA tests, they could not
properly assess the relative importance of each factor for student achievement.

Gojkov (1992) found that the ability of students to study and learn on their own
was significantly different between good students and bad students as measured by
student grades. Again, an unrepresentative student sample and lack of control of any
other school effectiveness variables preclude the readers from making any generalis-
able and reliable conclusions.

In addition to primary studies discussed above, the extent of variance in parental
education – one of the major components of student socio-economic status – is likely
extensive in Serbia, suggesting that this factor very likely impacts student achievement.
In 1991, of the population 15 years of age and over 6.5% were illiterate, 1.9% were
literate but without any formal education, 24.0% finished some grades of primary
school, 24.5% finished primary school, 32.0% completed secondary school, 3.8%
graduated from post-secondary institutions and 5.1% graduated from university
(UNICEF 2001). Such distribution in parental educational status may indeed explain
considerable amount of variance in student achievement.

Therefore, both primary studies and the examination of variance in student back-
ground factors suggest that student background plays an important role in student
achievement in Serbia, despite its socialist past. Due to methodological shortcomings,
the extent of this effect has not been identified and needs to be explored. The research
undertaken in Serbia could benefit from studies that simultaneously examine relation-
ships between student achievement and a wide variety of variables, and employ
sophisticated methodological tools.

Methods

Tests and questionnaires

In May 2004 the Institute for Education Quality and Evaluation (IEQE) carried out a
large-scale study of Serbian primary education. National tests in Serbian language and
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mathematics were developed to test new standards for elementary schooling that gave
less emphasis to rote memorisation and more to the application of knowledge, than
was previously customary in Serbia. Each national test was developed by a team of 25
experienced teachers from schools in Serbia, who were trained, advised and guided by
the experts from the IEQE. Numerous test questions were piloted on about 3000
students in May 2003 and refined based on the input obtained from students, teachers
and World Bank consultants. The tests contained multiple-choice and open-ended
problems/questions, which were graded by primary school teachers who did not know
the students and who were trained by the IEQE. Table 1 shows descriptive statistics
for the IRT scores on the achievement tests in Serbian language and mathematics. The
means for both tests were set to 500 by the IEQE, but the table shows means for the
slightly smaller student sample used in this study.

Information about students, teachers and principals were collected from school
records and three types of questionnaires developed by this author in collaboration
with the IEQE. The questionnaires were based on the conceptual model of school
effectiveness, which was, in turn, created by merging four conceptual models
proposed previously by SER researchers (Creemers 1994; Heneveld and Craig 1996;
Scheerens 1990; Wang, Haertel, and Walberg 1993). The conceptual model is shown
in Table 2.

Each of the constructs in Table 2 is represented by a set of variables. Detailed
description of the student-level variables is given in Table 3.

For each construct and its associated variables, items were largely developed by
modifying items used in school effectiveness empirical studies, from knowledge of
the organisation and functioning of Serbian schools, and through consultations with
experts at the IEQE and the George Washington University. Some of the items that
measure some student-level variables were collected from school records and/or
teachers and principals (e.g. educational attainment of parents) in order to reduce
measurement error and improve data reliability. All questions on the questionnaires
were closed-ended, and most of the questions were four-point Likert-type questions.
The format and wording of scale responses were mostly taken from similar school
effectiveness studies, such as PISA 2000. The questionnaires were field-tested on
about 20 third graders, five teachers and five principals from Serbian public elemen-
tary schools.

The test results, questionnaire responses, as well as the collected personal data,
was keyed into the SPSS format and verified by the IEQE in the summer and fall of
2004. Additional data verification and replacement of missing values was carried out
by the author. Typically the non-response for each item was 3–5%. Missing values
were obtained either from other highly correlated items or by imputation with the
mean or median.

Many of the student-level variables and most of the classroom- and school-level
variables were computed from the items that were included in Principal Components
Analysis (PCA) with orthogonal (varimax) rotation and Principal Axis Factoring

Table 1. Descriptive statistics for dependent variables.

N Minimum Maximum Mean Standard deviation

Mathematics IRT score 4857 32 937 501.1 95.753
Serbian language IRT score 4857 −33 1017 498.9 103.12
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Ta
bl

e 
3.

(C
on

ti
nu

ed
).

V
ar

ia
bl

e
D

es
cr

ip
ti

on

R
ef

ug
ee

 o
r 

ID
P

D
ic

ho
to

m
ou

s,
 o

ne
 t

ea
ch

er
-r

ep
or

te
d 

it
em

, 1
 =

 s
tu

de
nt

 i
s 

a 
re

fu
ge

e 
or

 I
D

P
, 0

 =
 o

th
er

. 5
%

 o
f 

th
e 

st
ud

en
ts

 
in

 t
he

 s
am

pl
e 

ar
e 

re
fu

ge
es

 o
r 

ID
P

s.
Jo

in
ed

 t
he

 c
la

ss
ro

om
 a

ft
er

w
ar

ds
D

ic
ho

to
m

ou
s,

 o
ne

 s
tu

de
nt

-r
ep

or
te

d 
it

em
, 1

 =
 s

tu
de

nt
 jo

in
ed

 th
e 

cl
as

sr
oo

m
 a

ft
er

 th
e 

be
gi

nn
in

g 
of

 th
e 

fi
rs

t 
gr

ad
e,

 0
 =

 s
tu

de
nt

 w
as

 in
 th

e 
cl

as
sr

oo
m

 s
in

ce
 th

e 
be

gi
nn

in
g 

of
 fi

rs
t g

ra
de

. S
uc

h 
st

ud
en

ts
 re

pr
es

en
t 1

1%
 

of
 t

he
 s

am
pl

e.
S

tu
de

nt
’s

 a
ge

O
ne

 t
ea

ch
er

-r
ep

or
te

d 
it

em
.

D
ay

 c
ar

e/
pr

e-
sc

ho
ol

 a
tt

en
da

nc
e

O
ne

 s
tu

de
nt

-r
ep

or
te

d 
it

em
.

M
ot

iv
at

io
n 

fo
r 

an
d 

in
te

re
st

 in
 th

e 
su

bj
ec

t
A

ve
ra

ge
 o

f 
fo

ur
 s

tu
de

nt
-r

ep
or

te
d 

fo
ur

-p
t 

it
em

s 
in

 f
ac

to
r 

an
al

ys
is

 (
im

po
rt

an
ce

 t
o 

kn
ow

 t
he

 s
ub

je
ct

 v
er

y 
w

el
l, 

ea
si

ne
ss

 o
f 

le
ar

ni
ng

 t
he

 s
ub

je
ct

 o
r 

do
in

g 
ho

m
ew

or
k 

in
 t

he
 s

ub
je

ct
 w

it
ho

ut
 a

ny
on

e’
s 

he
lp

, 
st

ud
en

t’
s 

pe
rc

ep
ti

on
 o

f 
th

e 
su

bj
ec

t a
s 

in
te

re
st

in
g 

vs
. b

or
in

g,
 a

nd
 s

tu
de

nt
’s

 b
el

ie
f 

in
 b

ei
ng

 a
bl

e 
to

 k
no

w
 

th
e 

su
bj

ec
t 

ve
ry

 w
el

l)
. S

ep
ar

at
e 

va
ri

ab
le

s 
fo

r 
m

at
he

m
at

ic
s 

an
d 

S
er

bi
an

 l
an

gu
ag

e.
 R

el
ia

bi
li

ty
 o

f 
th

e 
sc

al
e 

fo
r 

m
at

he
m

at
ic

s 
is

 0
.6

4.
 R

el
ia

bi
li

ty
 o

f 
th

e 
sc

al
e 

fo
r 

S
er

bi
an

 l
an

gu
ag

e 
is

 0
.7

0.

P
ar

en
ta

l 
su

pp
or

t
P

ar
en

ta
l 

in
vo

lv
em

en
t

A
ve

ra
ge

 o
f 

se
ve

n 
st

ud
en

t-
re

po
rt

ed
 f

ou
r-

pt
 i

te
m

s 
in

 f
ac

to
r 

an
al

ys
is

 (
pa

re
nt

s 
ch

ec
k 

w
he

th
er

 t
he

 s
tu

de
nt

 
fi

ni
sh

ed
 h

om
ew

or
k,

 p
ar

en
ts

 e
xp

la
in

 u
nc

le
ar

 s
tu

dy
 o

r 
ho

m
ew

or
k 

m
at

er
ia

l t
o 

st
ud

en
t, 

pa
re

nt
s 

pr
ai

se
 o

r 
re

w
ar

d 
st

ud
en

t f
or

 a
 g

oo
d 

gr
ad

e,
 p

ar
en

ts
 a

sk
 s

tu
de

nt
 w

ha
t w

en
t o

n 
in

 s
ch

oo
l, 

pa
re

nt
s 

an
d 

st
ud

en
t t

al
k 

ab
ou

t 
st

ud
en

t’
s 

da
y,

 p
ar

en
ts

 a
nd

 s
tu

de
nt

s 
ta

lk
 a

bo
ut

 b
oo

ks
, m

ov
ie

s,
 s

po
rt

 a
nd

 s
im

il
ar

 t
hi

ng
s,

 a
nd

 
pa

re
nt

s 
an

d 
st

ud
en

ts
 g

et
 a

lo
ng

 w
el

l)
. R

el
ia

bi
li

ty
 o

f 
th

e 
sc

al
e 

is
 0

.8
4.

L
ac

k 
of

 p
ar

en
ta

l 
st

ri
ct

ne
ss

A
ve

ra
ge

 o
f 

tw
o 

st
ud

en
t-

re
po

rt
ed

, r
ev

er
se

-c
od

ed
 f

ou
r-

pt
 it

em
s 

in
 f

ac
to

r 
an

al
ys

is
 (

pa
re

nt
s 

sc
ol

d 
or

 p
un

is
h 

st
ud

en
t w

he
n 

sh
e 

or
 h

e 
ge

ts
 a

 b
ad

 g
ra

de
, a

nd
 p

ar
en

ts
 a

re
 s

tr
ic

t w
it

h 
th

e 
st

ud
en

t)
. R

el
ia

bi
li

ty
 o

f t
he

 s
ca

le
 

is
 0

.5
5.

O
pp

or
tu

ni
ty

 t
o 

le
ar

n
O

ut
-o

f-
sc

ho
ol

 a
ct

iv
it

ie
s

S
tu

de
nt

-r
ep

or
te

d 
ho

ur
s 

sp
en

t o
n 

ou
t-

of
-s

ch
oo

l a
ct

iv
it

ie
s 

(p
la

yi
ng

 w
it

h 
fr

ie
nd

s,
 w

at
ch

in
g 

T
V

, a
nd

 p
la

yi
ng

 
vi

de
o-

ga
m

es
, a

dd
ed

).
R

ea
di

ng
A

ve
ra

ge
 o

f 
tw

o 
st

ud
en

t-
re

po
rt

ed
 i

te
m

s 
in

 f
ac

to
r 

an
al

ys
is

 (
re

ad
in

g 
ch

il
dr

en
’s

 m
ag

az
in

es
 a

nd
 r

ea
di

ng
 

ch
il

dr
en

’s
 b

oo
ks

).
 R

el
ia

bi
li

ty
 o

f 
th

e 
sc

al
e 

is
 0

.6
4.

T
im

e 
on

 t
as

k
S

tu
de

nt
’s

 a
bs

en
te

ei
sm

T
ea

ch
er

-r
ep

or
te

d 
w

ee
ks

 o
f 

st
ud

en
t’

s 
ab

se
nt

ee
is

m
, s

ta
nd

ar
di

se
d.

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
T
e
o
d
o
r
o
v
i
c
,
 
J
e
l
e
n
a
]
 
A
t
:
 
0
9
:
3
6
 
1
4
 
M
a
y
 
2
0
1
1



Educational Studies  9

Ta
bl

e 
3.

(C
on

ti
nu

ed
).

V
ar

ia
bl

e
D

es
cr

ip
ti

on

H
om

ew
or

k
S

tu
de

nt
-r

ep
or

te
d 

ho
ur

s 
(i

n 
30

 m
in

 in
cr

em
en

ts
) 

sp
en

t o
n 

ho
m

ew
or

k 
in

 th
e 

su
bj

ec
t. 

S
ep

ar
at

e 
va

ri
ab

le
s 

fo
r 

m
at

he
m

at
ic

s 
an

d 
S

er
bi

an
 l

an
gu

ag
e.

R
em

ed
ia

l 
w

or
k 

in
 t

he
 s

ub
je

ct
A

ve
ra

ge
 o

f 
th

re
e 

st
ud

en
t-

re
po

rt
ed

 f
ou

r-
pt

 i
te

m
s 

in
 f

ac
to

r 
an

al
ys

is
 (

st
ud

yi
ng

 o
r 

do
in

g 
ho

m
ew

or
k 

in
 t

he
 

su
bj

ec
t 

w
it

h 
a 

fa
m

il
y 

m
em

be
r,

 h
av

in
g 

pr
iv

at
e 

tu
to

ri
ng

 i
n 

th
e 

su
bj

ec
t, 

an
d 

ha
vi

ng
 r

em
ed

ia
l 

su
bj

ec
t 

le
ss

on
s 

in
 s

ch
oo

l)
. S

ep
ar

at
e 

va
ri

ab
le

s 
fo

r 
m

at
he

m
at

ic
s 

an
d 

S
er

bi
an

 l
an

gu
ag

e.
 R

el
ia

bi
li

ty
 o

f 
th

e 
sc

al
e 

fo
r 

m
at

he
m

at
ic

s 
is

 0
.5

5.
 R

el
ia

bi
li

ty
 o

f 
th

e 
sc

al
e 

fo
r 

S
er

bi
an

 l
an

gu
ag

e 
is

 0
.5

8.

C
on

tr
ol

 v
ar

ia
bl

es
F

ir
st

 t
es

te
d 

in
 S

er
bi

an
 l

an
gu

ag
e

D
ic

ho
to

m
ou

s,
 1

 =
 s

tu
de

nt
 f

ir
st

 te
st

ed
 in

 S
er

bi
an

 la
ng

ua
ge

, 0
 =

 o
th

er
. 4

9%
 o

f 
th

e 
st

ud
en

ts
 in

 th
e 

sa
m

pl
e 

w
er

e 
fi

rs
t 

te
st

ed
 i

n 
S

er
bi

an
 l

an
gu

ag
e 

th
en

 m
at

he
m

at
ic

s.

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
T
e
o
d
o
r
o
v
i
c
,
 
J
e
l
e
n
a
]
 
A
t
:
 
0
9
:
3
6
 
1
4
 
M
a
y
 
2
0
1
1



10  J. Teodorović

(PAF) with two oblique rotation options (direct oblimin and promax). Only a few
items were eliminated during the course of PCA solution building. Components corre-
sponded well to the theory-implied constructs. Cross-validation of the obtained solu-
tions in random halves of the sample was possible for the student dataset, but not for
the teacher and principal datasets, as they were too small (N = 253 and N = 119).

Almost all variables that were computed from categorical Likert-type items were
treated as continuous variables. At the student level, many such predictors were nega-
tively skewed; this likely undercontrols for student background and therefore provides
lower-bound estimates of the true relationships at the student level. Several variables
were eliminated from the analyses because they showed very little variation. Variables
were grand-mean centred at the student level in a three-level HLM model.

Two constructs from the conceptual model could not be adequately measured in
this study – Intelligence and Home environment. Even though IQ tests are adminis-
tered to most Serbian students at the beginning of the first grade by school psycholo-
gist, those data were not accessible to this researcher. Home environment construct is
not separately represented in this study as four items intended to measure it comprised
a common variable with Parental support variable, and additional two overlapped with
items capturing a reading variable from the Opportunity to learn construct.

Sample

The sample of students in this study was a stratified, multistage random sample. Two
schools were randomly selected from the set of rural schools and two schools were
randomly drawn from the set of urban schools, for each of the 25 administrative coun-
ties (strata) in Serbia. On occasion, more than four schools were chosen from one stra-
tum in order to collect sufficient data from multi-grade classrooms, which serve the
most remote areas in the country. Additionally, more schools were drawn from two
counties where the two largest cities in Serbia are located (10 schools in the Belgrade
county and six schools in the Novi Sad county). A total sample of 119 public elemen-
tary schools was selected.

The number of students in Grades 1–4 (lower elementary) in the sampled schools
ranged from 34 to 1086, with an average of 339 (only four schools had more than
700). The total number of third-grade classrooms in school (including outpost and
multi-grade classrooms that are located some distance from school’s main facility)
ranged from 1 to 19, with an average of 4.70 per school. The number of third-grade
classrooms located within the school (81% of all classrooms) ranged from 1 to 11,
with an average of 3.08 classrooms per school.

In each school, commonly two third-grade classrooms were randomly chosen to
participate in the study from all regular and outpost classrooms administered by a
school. However, some schools had only one third-grade classroom (and therefore a
classroom from a similar school from the same county was chosen). A total of 26
schools in the sample were represented by only one classroom. A total sample of 253
classrooms was selected. The number of students per classroom ranged from 4 to 34,
with an average of 21.46 students.

All students present in the classroom during the day of data collection took achieve-
ment tests in mathematics and Serbian language and answered the Student question-
naire. There were 5216 students in the drawn sample. Teachers of the selected
classrooms, as well as principals of selected schools, also provided responses on the
same day to the Teacher questionnaire and Principal questionnaire, respectively.
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Given that sampling was not proportional at each of the three levels, the results of
the study might not be representative of the student, classroom and school populations
in Serbia. Since four schools on average were chosen from each of the 25 counties,
schools, as well as classroom and students, from counties with smaller numbers of
schools were over-represented in the sample. This was partially countered by selecting
a larger number of schools from the two counties with the largest number of schools.
Likewise, since two classrooms were chosen on average from each school, classrooms
and students from schools with a smaller number of classrooms were over-represented
in the sample. This sampling bias was partly mitigated at the student level because all
students in the classroom were tested and therefore students from smaller classrooms
and students from larger classrooms were proportionately represented. Design-related
controls, such are class size, school size, urban/rural location and classroom type
(regular urban, regular rural, outpost or multi-grade) in the HLM analyses were used
to somewhat control for absence of appropriate weights.

Participation rates at all three levels were excellent. Data were collected from all
119 schools and 253 classrooms that were drawn into the sample, making for 100%
response rates at those levels. Of the 5216 student units drawn in the student sample,
303 students were absent from school on the day of testing, and 56 students were elim-
inated from the analysis because of the excessive missing data, resulting in a 93%
response rate at the student level.

Findings

Random effects

Serbian students, classrooms and schools differ significantly in their achievement both
in mathematics and in Serbian language. Fully unconditional model, Model 0, shows
that 86.7% of variance in mathematics scores lies between the students, 5.4% lies
between the classrooms and 7.9% lies between the schools. In Serbian language,
83.9% of variances in test scores is due to the students, 6.0% is due to the classrooms
and 10.0% is due to the schools (Table 4).

In Model 1A, 24 grand-mean centred predictors were simultaneously included at
the student level in order to showcase the impact of student background variables on
student achievement that has accumulated throughout student’s life until the time of
achievement testing for this study. These variables explained 31.6% of student-level
variance in mathematics (27.4% of total variance) and 35.1% of student-level variance
in Serbian language (29.5% of total variance). In addition, these variables explained

Table 4. Unexplained variances in fully unconditional model and two student-level models.

Mathematics Serbian language

Unexplained variance Model 0 Model 1A Model 1B Model 0 Model 1A Model 1B

Student 0.871 0.596 0.456 0.844 0.547 0.432
(s.e.) (0.018) (0.012) (0.010) (0.018) (0.011) (0.009)
Classroom 0.054 0.036 0.052 0.061 0.036 0.053
(s.e.) (0.013) (0.008) (0.010) (0.014) (0.008) (0.010)
School 0.080 0.019 0.040 0.101 0.037 0.057
(s.e.) (0.018) (0.008) (0.011) (0.022) (0.010) (0.014)
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12  J. Teodorović

33.8% of classroom-level variance in mathematics (1.8% of total variance) and 40.1%
of classroom-level variance in Serbian language (2.4% of total variance), as well as
76.1% of school-level variance in mathematics (6.0% of total variance) and 63.6% of
school-level variance in Serbian language (6.4% of total variance).

As a preparation for introduction of classroom- and school-level variables into the
study, Model 1B was constructed by adding grades from the end of the first grade to
other student-level predictors from Model 1A. These grades are not an ideal measure
to capture and control for pre-schooling influences because they are usually a crude
measure of prior achievement scores and IQ results that are routinely used to remove
pre-schooling differences among students. Moreover, they are shaped to a degree by
teacher’s interaction with the student and other school influences that happened during
the first grade, and they therefore likely account for some teacher and school effects
that accrued during the first grade. Nonetheless, they are the best proxy available, as
they allow for isolation of classroom and school influences that have accumulated
over the course of student’s second and third grades.

The inclusion of grades as controls greatly increased the amount of explained
student-level variance in both mathematics and Serbian language: student-level
predictors in Model 1B explained 47.6% of student-level variance in mathematics
(41.3% of total variance) and 48.8% of student-level variance in Serbian language
(40.9% of total variance). These 25 predictors explained 4.5% of classroom-level vari-
ance in mathematics (0.2% of total variance) and 12.4% of classroom-level variance
in Serbian language (0.8% of total variance), as well as 49.8% of school-level variance
in mathematics (4.0% of total variance) and 43.2% of school-level variance in Serbian
language (4.3% of total variance). In other words, in comparison to Model 1A, in
Model 1B student body composition was better adjusted for and therefore it played a
smaller part in explaining differences among classrooms and schools in both mathe-
matics and Serbian language. Therefore, Model 1B allows for more unexplained vari-
ance to remain at the classroom and school levels, which can then be explained by
classroom-level and school-level constructs.

Fixed effects

Table 5 shows the intercept and gamma coefficients for student-level variables from
Model 1A and Model 1B for each subject area. Considering that all student-level vari-
ables were grand-mean centred in the HLM analyses, baseline achievement is the
average achievement of students in a classroom that has population average student
characteristics (classroom has 48% of female students, all students have population
average amount of parental support, etc.).

The findings presented in Table 5 are for the most part expected and in line with
theory. A large effect will be considered to be above 50% of standard deviation,
medium effect 30–50%, small effect 10–30% and very small effect below 10% of
standard deviation.

Intelligence/Prior achievement

Variable that measured student preparedness was small, positive and significant in
Serbian language and insignificant in mathematics. This probably happened since
more opportunities to acquire Serbian language knowledge exist prior to school than
there are opportunities to acquire mathematical knowledge. 
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16  J. Teodorović

The largest impact of all student-level variables in Model 1A in both subjects was
exerted by a variable indicating whether a student repeated or was promoted to the
next grade in spite of the failing grade; this characteristic obviously describes a poor
student.

SES

Parental education variable exhibited expected positive sign and magnitude – the
better educated parents the higher achievement score of a student. For example,
student with parents who had, on average, completed secondary school (approxi-
mately variable’s mean) scored around half a standard deviation above a student with
parents who had, on average, completed only primary school (approximately two stan-
dard deviations lower than variable’s mean). On the other hand, student with parents
who had, on average, completed secondary school scored around half a standard devi-
ation below a student with parents who, on average, completed university (approxi-
mately two standard deviations above than variable’s mean). In other words, highest
level of parental education (university, completed by parents of 8% of student sample)
associates with a full standard deviation advantage in test scores over second-to-last
parental level of education (primary school, completed by parents of 18% of student
sample), net of other factors.

Family wealth variable was captured by teacher’s estimate of student’s socio-
economic status.2 Slight positive effect of family wealth variable implies that being in
a wealthier family slightly associates with higher achievement. However, in compar-
ison to parental education, this variable exhibited a rather weak effect, at least partly
as a consequence of greater variation in parental education than in family wealth
(legacy of country’s communist past). 

Unfortunately, information on parental occupational status – another measure of
student SES – was not available for around 30% of students, and therefore was not
used as a proxy of SES.

Family structure bore no significance on achievement: students who live in two
parent/guardian families exhibited baseline achievement, while having more brothers
and sisters was associated with a small loss in achievement.

Student characteristics

Of student demographic characteristics, a Roma minority status exerts the largest
effect on student achievement in both mathematics and Serbian language. This finding
is expected, as Roma minority is the most discriminated against and disadvantaged
minority in Serbia. However, this variable has considerably (by a third) smaller impact
on Serbian language score than on mathematics score. This likely happens because
third-grade knowledge of Serbian language is more easily acquired in informal situa-
tions outside of school than is third-grade mathematics knowledge. In addition, most
Roma in Serbia either speak Serbian at home or are in contact with Serbian since birth
and therefore have little second language problems. 

Being a refugee or an internally displaced person has no net impact on student
achievement. This finding may be due to the fact that many ten-year-old refugees or
IDPs in Serbia were either not born yet or were very young during their displacement
from Croatia, Bosnia and Herzegovina or Kosovo, so they may experience fewer refu-
gee-related problems than their older counterparts.
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Being female has a very small negative effect on mathematics achievement (5.8%
lower than baseline) and a small positive effect on Serbian language achievement
(17.6% of standard deviation higher than baseline). Considering that the baseline
achievement is comprised from approximately same proportions of female (48%) and
male students (52%), the actual difference between males and females is twice that
effect. This may be due to traditional expectations of gender dominance in “hard
sciences” and “language arts” self-fulfilled by girls and boys in Serbia and/or due to
possibly true gender differences in mathematical and linguistic predispositions. 

Older students have a very small advantage in achievement.
Having developmental problems or experiencing family problems is expectedly

associated with lower student achievement in both subjects, as those students may be
discriminated against, neglected by parents, be less secure, have less emotional
support and have studying at home more frequently disrupted than other students. It
should be noted though that these variables were assessed by teachers, so they may be
somewhat unreliable. 

Joining the classroom after the beginning of the first grade has a small negative
effect on achievement. This may happen if worse achievers are the ones who are
moved by parents to another school or classroom in order to avoid getting poor grades
or repeating a class. Alternatively, this finding may imply that disrupting student’s
security in and familiarity with academic setting in early years of school has negative
consequences on student’s achievement.

Attending day care/kindergarten for any length of time is neither an advantage nor
a disadvantage for children with respect to their future academic success, even though
it may affect students in social or emotional ways that have not been examined in this
study. However, this variable was student-reported, so it is possible that it is a rather
unreliable measure of day care attendance.

Student’s motivation for and interest in the subject show positive association with
student achievement, more so for mathematics than for Serbian language. This implies
that students do not necessarily have to have high motivation and deep interest in a
native language to perform well, as language abilities come more naturally to them
than mathematical abilities do, and as they use Serbian on a daily basis. However, it
is unclear whether students’ motivation leads them to higher achievement, or whether
higher achievement generates high motivation.

Parental support

Variable that captures parental expectations and demand for achievement was elimi-
nated from analyses because of small variation – over 75% of students reported that their
parents expect and demand high achievement in mathematics and Serbian language. 

Children with parents who are less strict and who rarely or never scold or punish
them for bad grades scored higher than the baseline. This may be due to the negative
effect of negative parental behaviour on achievement or due to the possibility that
such parental behaviour is initiated by student’s poor grades.

On the other hand, students with parents who frequently talk to them, ask about
school day, help out with problems, check whether a student finished homework,
praise children for good grades and in general get along with their children have an
advantage over the baseline. While some of these parental behaviours can also be trig-
gered and/or reinforced by student’s success in school, it is also quite likely that paren-
tal diligence and involvement do contribute to student achievement (since some of
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above-mentioned parental behaviours – for example, helping out with problems –
should not be reinforced by good grades).

Opportunity to learn

Reading books or children’s magazines shows a very small positive relationship with
achievement in both mathematics and Serbian language. It should be noted that other
out-of-school learning opportunities for students (going to museums, watching plays,
etc.) were not assessed in this study due to constrained questionnaire length.

The amount of time that student spends playing with friends, watching TV or play-
ing video games has no impact on student achievement in mathematics and a very
small negative association with Serbian language achievement. Considering that
students in Serbia finish school around 1 pm in third grade, they likely have plenty of
time to both do the homework and engage in free time activities. It would be worth-
while examining this relationship in higher grades, when homework begins taking up
considerable time.

Time on task

Variable capturing the amount of time spent on homework in the subject shows that
increasing time spent on homework associates with poorer student achievement. In
other words, students spending more time on homework likely do not have academic
advantages, but are struggling more to finish the homework. If there are students in
the sample who spend more time on the homework because their teacher assigned
more of it, and not because they are struggling with it, the potential effect of more
homework does not show either because there are few of those students in comparison
to struggling students, because the effect of more homework is insignificant or small,
or, perhaps, because of the combination of the two. A variable that directly measures
the amount of homework assigned by the teacher was not used at the classroom level.

It should be noted though that this variable was altered in that a small percentage
of students who spend no time on homework (1–2% of the sample) was placed behind
the students who spend more than two hours on homework because they showed poor-
est achievement when time-on-homework was tested as a predictor of student achieve-
ment as a series of dummy variables. This finding supports theory that doing
homework as opposed to not doing it is strongly associated with higher student
achievement, even if a student struggles and spends two or more hours on it.

In comparison to students who almost never need remediation, those who spend
time on remedial learning at home or in school score considerably lower on the
achievement test in both mathematics and Serbian language. 

Finally, student absenteeism does not play a part, because third graders likely do
not cut classes or are sick for extended periods of time.

In Model 1B, mathematics and Serbian language grades show by far the largest effect
on student achievement. For example, student with the highest possible grade (attained
by around 50% of students) scores around half a standard deviation higher than the
student with only one grade lower (attained by around 25% of students). These very
large effects of grades, as well as diminished effects of other variables, were expected,
as grades are correlated to a degree with many measured student-level variables, likely
encompassing an array of observed and unobserved student background characteristics
that are also largely responsible for the student’s score on achievement tests.
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Importantly however, many student background variables retain their significance
and often non-negligible effects in Model 1B, i.e., after the effect of pre-schooling influ-
ences is removed through the grades from the end of the first grade. In other words, it
appears that the student background factors in Serbia not only work up to the entry to
school, but that they also continue to operate during the schooling. On the one hand,
it is likely that better controls of student background would have diminished its impact
on student learning in school. On the other hand, though, prior research in Serbia shows
that the correlations between student grades/achievement tests and parental education
level, parental occupation, IQ scores, motivation level, self-esteem and several other
variables increase as students progress through school (Havelka et al. 1990). This
implies that the schools in Serbia cannot eliminate or even maintain the level of the
initial student background effect on student learning (regardless of its absolute value).

Implications for education policy

Student-level variables are largely considered non-manipulable by education policy.
However, 85% of variance in achievement in Serbia lies between students, and about
half of this variance is explained by variables utilised in this paper. In addition, it
appears that in Serbia, student background plays a role in both initial student achieve-
ment and subsequent student learning. This should warrant the government’s interest
in the student-level factors presented in this paper. Three principles for improvement
based on the effects of student variables are presented below: 

(1) Poor performance of disadvantaged groups – Roma students, students with
poorly educated parents, students experiencing family problems and students
with developmental problems – needs to improve if Serbia aims for equity as
well as high achievement. Diminishing educational gaps in early childhood is
highly recommended in order to counter widening socio-economic gaps that
will likely follow Serbia’s further transition towards capitalism. It may be
sensible to identify vulnerable populations before school (through the health
care system, during childhood visits and hospitalisations) and offer them learn-
ing opportunities in intensive, quality pre-school programmes with likely long-
term individual and societal effects (Barnett 1985; Schweinhart et al. 2004).
Alternatively, strategies that would be effective for both disadvantaged and
mainstream children should be identified in Serbian and international research
and applied in regular pre-schools.

(2) Given the effect of parental education on student achievement, attaining high
levels of education in current population of students would provide for better
educated future generations. Currently, however, a student’s choice of a partic-
ular secondary school at age 15 (which is determined largely by her or his
GPA in the primary school) almost automatically closes that student’s door to
enrolling at many three-year colleges or four-year faculties at the university
level. Making courses more inter-connected and transferable among different
types of secondary schools, and aligning secondary school curricula with
curricula at institutions of tertiary education would allow more students to find
their true interests and attain higher levels of education instead of being locked
up in a profession determined by their primary school grades.

(3) Finally, additional efforts could be undertaken by the government in order to
alter other student-level variables that associate with student achievement in
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20  J. Teodorović

this paper and in prior literature on student background (higher parental
involvement and interest in student school work, higher motivation for and
interest in subject matter, lower parental strictness, doing homework and read-
ing). Public campaign and greater, thought-out and targeted involvement of
parents in students’ school work should be planned.

Overall, then, the findings in this paper should build up school effectiveness knowl-
edge base and strengthen evidence-based policy-making in Serbia. It is also hoped that
this study will inspire researchers in Eastern Europe to undertake more rigorous study
designs, both conceptually and methodologically.
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et al. 1990. Obrazovna i razvojna postignuca ucenika na kraju osnovnog skolovanja
[Developmental and cognitive achievement of students at the end of elementary school].
Serbia/Montenegro: Filozofski fakultet, Institut za Psihologiju.

Heneveld, W., and H. Craig. 1996. Schools count: World Bank project designs and the quality
of primary education in Sub-Saharan Africa (World Bank Technical Paper No. 303).
Washington, DC: World Bank.

Heyneman, S.P., and W.A. Loxley. 1982. Influences on academic achievement across high
and low income countries – A re-analysis of IEA data. Sociology of Education 55, no. 1:
13–21.

Hill, P.W., and K.J. Rowe. (1998). Modeling student progress in studies of educational effec-
tiveness. School Effectiveness and School Improvement 9, no. 3: 310–33.

Lockheed, M.E., and N.T. Longford. 1989. A multi-level model of school effectiveness in a
developing country (Policy Research Working Paper No. WPS 242). Washington, DC:
World Bank.

Mortimore, P., P. Sammons, L. Stoll, D. Lewis, and R. Ecob. 1988. School matters: The
junior years. Somerset: Open Books.

Muijs, D., and D. Reynolds. 2000. School effectiveness and teacher effectiveness in mathe-
matics: Some preliminary findings from the evaluation of the Mathematics Enhancement
Programme (Primary). School Effectiveness and School Improvement 11, no. 3: 273–303.

Nyagura, L.M., and A. Riddell. 1993. Primary school achievement in English and mathemat-
ics in Zimbabwe: A multi-level analysis (Policy Research Working Paper No. WPS 1208).
Washington, DC: The World Bank.

OECD. 2001. Knowledge and skills for life: First results from PISA 2000. Paris: OECD.
OECD. 2004. Learning for tomorrow’s world: Firsts results from PISA 2003. Paris: OECD.
OECD. 2007. Science competencies for tomorrow’s world: Volume 1 analysis. Paris: OECD.
Opdenakker, M., and J. Van Damme. (2000). Effects of schools, teaching staff and classes on

achievement and well-being in secondary education: Similarities and differences between
school outcomes. School Effectiveness and School Improvement 11, no. 2: 165–96.

Opdenakker, M., J. Van Damme, B. De Fraine, G. Van Langedhem, and P. Onghena. 2002.
The effect of schools and classes on mathematics achievement. School Effectiveness and
School Improvement 13, no. 4: 399–427.

Rowan, B., R. Correnti, and R.J. Miller. 2002. What large-scale survey research tells us about
teacher effects on student achievement: Insights from the prospects study of primary
schools. Teachers College Record 104: 1525–67.

Scheerens, J. 1990. School effectiveness research and the development of process indicators
of school functioning. School Effectiveness and School Improvement 1, no. 1: 61–80.

Scheerens, J. 2000. Improving school effectiveness (Fundamentals of Educational Planning
No. 68). Paris: UNESCO/International Institute for Educational Planning.

Scheerens, J., and R.J. Bosker. 1997. The foundations of educational effectiveness. Oxford:
Pergamon Press.

Schweinhart, L.J., J. Montie, Z. Xiang, W.S. Barnett, C.R. Belfield, and M. Nores. 2004. Life-
time effects: The High/Scope Perry Preschool study through age 40. Ypsilanti, MI: High/
Scope Press.

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
T
e
o
d
o
r
o
v
i
c
,
 
J
e
l
e
n
a
]
 
A
t
:
 
0
9
:
3
6
 
1
4
 
M
a
y
 
2
0
1
1



22  J. Teodorović
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