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This study aimed to identify the classroom and school characteristics that are
associated with student achievement in mathematics and Serbian language in
primary schools in Serbia. The study sample consisted of 119 public primary
schools, 253 classrooms, and 4,857 third-grade students. Variables from 3 past
research paradigms — input-output, effective schools, and instructional effective-
ness — as well as key student background variables, were first organised in a
conceptually integrated model of school effectiveness. Then, they were
simultaneously examined as predictors of student achievement in a 3-level
Hierarchical Linear Model (HLM). This research found little association between
school-level variables and student achievement. Several classroom-level policy-
malleable variables were found to have small positive associations with student
achievement: clear and structured classroom instruction, emphasis on complex (as
opposed to basic) skills, whole-class instruction (rather than individual or group
work), teacher feedback, orderly climate, moderately frequent reinforcement of
student effort, and — to a lesser extent — use of a variety of teaching tools.

Keywords: school effectiveness; input-output; effective schools; instructional
effectiveness; Serbia; hierarchical linear modelling

Introduction

Since the pioneering efforts of Carroll (1963) and Bloom (1976), thousands of studies
have sought to identify policy-malleable factors that impact student learning. Much
of this research has suffered from the following problems: (a) researchers mostly
focused on rather isolated sets of variables (those from input-output, effective
schools, and instructional effectiveness paradigms; Scheerens, 2000), or, when
different paradigms were integrated, they have not been guided by the conceptual
model of school effectiveness; (b) statistically inappropriate methods were used to
examine dependent levels (student, classroom, and school) in the hierarchical nature
of schooling (Scheerens, 2000), or often one of the levels was omitted (Luyten, 2003;
Opdenakker & Van Damme, 2000b); (c) teacher-related effects were difficult to
determine as students are usually assigned to different teachers on an annual basis;
and (d) countries that are neither fully industrialised nor fully developing have been
mostly neglected in school effectiveness research.
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In the attempt to address these issues, this study examines a wide variety of
variables in a conceptually integrated, three-level model of school effectiveness,
utilising data on students who have spent 3 years with the same teacher in Serbia, a
transitioning country in a region that has not been adequately explored in school
effectiveness research (SER). Results from this study may pave the way toward re-
thinking and reassessing of the priorities for investment, teaching methods, and
school management in Serbia.

It is important to note that this study falls squarely in the SER realm, and as such
it is somewhat limited for policymaking purposes. More school improvement
research — research of intervention programs — is also needed to fully address the
factors that impact student learning.

International research on school effectiveness
Input-output research

Throughout this paper, the term input-output refers to studies where quantifiable
school-related characteristics are mostly taken as school inputs and student
achievement test scores are mostly taken as a measure of school output (Hanushek,
1989). Student characteristics, which are often also treated as inputs, are addressed in
a separate section. Large data sets were analysed, and the following variables were
found to associate with student achievement in single studies or meta-analyses:
teacher test scores, education, certification, experience and salary, per-student
funding, and student—teacher ratio (Darling-Hammond, 2000; Ferguson, 1991;
Goldhaber & Brewer, 1997; Hedges, Laine, & Greenwald, 1994; Payne & Biddle,
1999). On the other hand, Rivkin, Hanushek, and Kain (2000), the Programme for
International Student Assessment (PISA) 2000 (Organisation for Economic Co-
operation and Development [OECD], 2001), and Hanushek (1989, 1997) found that
many of these input-output variables played a very small role in explaining student
achievement.

There are several problems with both primary studies and meta-analyses: Output
measures are not consistently controlled for student socioeconomic status (SES) or
prior achievement, aggregated data are used often, and studies vary dramatically in
the choice of variables included in regression analyses. Furthermore, existing
measures of school inputs are likely inadequate to fully capture the true effects of
schools (Hanushek, 1989), and most input-output studies assume a simple and direct
relationship between inputs and outputs (Scheerens, 2000).

Findings of the input-output studies undertaken in developing countries are less
controversial. The reviews of the studies that controlled student background (Farrell
& Oliveira, 1993; Fuller & Clarke, 1994; Hanushek, 1994; Velez, Schiefelbein, &
Valenzuela, 1993) showed that in many studies, the existing measures of school
inputs, such as basic infrastructure, textbook availability, teacher education, per-
student expenditure, and school facilities, consistently exhibited a significant impact
on student achievement in developing countries. Heyneman and Loxley (1982)
provided some estimates of school effects: In developing countries, schooling
variables (analysed collectively) explained 2 to 3 times more achievement variance
than in industrialised countries (after controlling for same student background
factors).

Farrell and Oliveira (1993) explain the differences between the findings on
student background and school inputs in industrialised and developing countries as
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the industrialised countries being close to the limits of the perfectibility of the
technology of schooling, so that even modest additional gains in achievement require
costly and difficult educational efforts. Similarly, Scheerens (2000) attributes greater
impact of school inputs in developing countries, compared to industrialised
countries, to the greater variance in both school inputs and outputs.

Effective schools research

In the effective schools research, researchers mostly used surveys, case studies, and
field studies to study the organisation of high-end outlier schools (Levin &
Lockheed, 1991; Scheerens, 2000). Several prominent studies found the following
effective schools variables to associate with student achievement: staff cohesion in
academic and disciplinary matters, pleasant working environment, principal’s
leadership, high expectations for students, school goals, inter-staff relations,
emphasis on academic achievement, encouragement and active engagement of
parents, strong management team, and quality teaching at the school (Henderson &
Mapp, 2002; Reynolds, Creemers, Stringfield, Teddlie, & Schaffer, 2002; Rutter,
Maughan, Mortimore, & Ouston, 1979; Sammons et al., 1998; Walberg & Paik,
2000). However, some quantitative studies find little association between school
environment and organisational variables and student achievement (Ellett et al.,
1997; OECD, 2001; Van der Werf, 1997; Wang, Haertel, & Walberg, 1993).

Reasons behind discrepant findings are given by several authors: varied definition
and operationalisation of effective schools factors between studies, a restricted range
of variation in school organisation and content, failure to examine cultural factors,
and omission of additional variables that impact student achievement.

Effective schools factors have been rarely examined in developing countries
(Scheerens, 2000). Fuller and Clarke (1994) found that, in over 100 studies, effective
schools factors were examined only three or four times. In Latin America and the
Caribbean, the effective schools factors were rarely explored (Velez et al., 1993). In
over 50 studies reviewed by Farrell and Oliveira (1993), four out of seven analyses
found the quality of the principal to be significantly correlated with student
achievement.

Instructional effectiveness research

The instructional effectiveness studies have mostly focused on teacher behaviours
and practices in the classroom and were often based on experimental design
(Scheerens, 2000; Walberg & Paik, 2000).

Several important reviews of instructional effectiveness research (Brophy &
Good, 1986; Creemers, 1994; Scheerens, 2000; Walberg & Paik, 2000; Wang et al.,
1993) singled out the following teaching behaviours as the ones most consistently
associated with student achievement in industrialised countries: emphasising
academic instruction; maximising efficient time on task; actively teaching (vs.
allowing individual, unsupervised study by students); adjusting the difficulty and
cognitive level of tasks and questions to the students; structuring, outlining,
and reviewing lessons; questioning, testing, and providing homework; prompting
and providing feedback; ensuring clear correspondence between covered material
and tests (so-called opportunity to learn); monitoring for completion and accuracy in
supervised independent seatwork and homework; teaching of learning strategies;



09:26 14 May 2011

[ Teodorovic, Jelena] At:

Downl oaded By:

218 J. Teodorovi¢

providing corrective instruction; preparing in advance; being flexible, clear, and
enthusiastic; having high expectations; maintaining an orderly atmosphere; having
quality academic and social interactions with students.

Several problems with instructional effectiveness research exist. First, some of the
experimental research was done in a short period of time, with unknown results in
long-term educational situations. Second, non-experimental studies on instructional
effectiveness might artificially show large results if they omitted other theoretically
implicated variables from consideration. Third, instructional effectiveness variables
likely exert differential effects in different contexts (different student composition,
grade levels, subject matter, etc.). Fourth, experimental research may be susceptible
to the Hawthorne effect, that is, any innovation can artificially increase the effects of
the experiment simply due to its novelty (Weiss, 1998), but the effect itself has been
heavily disputed (Adair, Sharpe, & Huynh, 1989).

The available evidence suggests that some instructional effectiveness factors,
although rarely explored, may play important roles in developing countries. For
example, significant positive associations were found in several reviews between
student achievement and instructional time, frequency of homework, homework
practices, teacher’s expectations of student performance, and teacher’s time spent on
class preparation (Farrell & Oliveira, 1993; Fuller & Clarke, 1994; Velez et al., 1993).

While consensus seems to be forming in industrialised countries that instructional
effectiveness factors are important for student achievement, research on instructional
effectiveness in both the industrialised and developing world would benefit from
studies that simultancously include other relevant student background and school
effectiveness factors, use precisely specified and operationalised factors, and show a
substantial range of variation in instructional practices.

Integrated school effectiveness research

In recent school effectiveness studies in industrialised countries, the differences bet-
ween student scores on achievement tests were more attributable to the characteristics
of individual students and their peer groups than to differences due to attending
different classrooms and schools (Bosker & Witziers, as cited in Scheerens & Bosker,
1997; OECD, 2004; Opdenakker, Van Damme, De Fraine, Van Landeghem, &
Onghena, 2002). Part of the unexplained, residual variance is likely due to the effect of
unobserved student-level variables, and part is due to classroom-level and school-
level variables that affect student achievement. Even though many studies suggest
that this unexplained, residual variance is small in absolute terms (about 5-15%,
OECD, 2004; Rowan, Correnti, & Miller, 2002; Scheerens & Bosker, 1997), there are
ongoing efforts in the educational research community to identify specific classroom
and school variables that would explain this part of the residual variance.

Results of the integrated studies on the effects of classroom-level factors in
industrialised countries identified significant but small effects of these variables on
student achievement: structured lessons, intellectually challenging teaching, a work-
centred environment, limited focus within lessons, maximum communication
between teachers and students, record keeping, parental involvement, and a positive
climate at the classroom level (Mortimore, Sammons, Stoll, Lewis, & Ecob, 1988),
positive feedback, emphasis of key lesson points, checking for student comprehen-
sion, frequent high-quality, academic-related questioning, motivating students, and
showing high expectations (Reynolds et al., 2002), homework assignments, emphasis
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on basic skills in early primary grades, introduction of advanced skills in middle
primary grades, and ability grouping (D’Agostino, 2000), teacher attendance of a
specialist literacy in-service course, teacher’s high expectations and successfully
matching instructional levels and student abilities (Hill & Rowe, 1998), and calm,
learning-focused climate in the classroom (Opdenakker et al., 2002).

While these individual effects showed small association with achievement, Muijs
and Reynolds (2000) found that the composite teaching quality variable, derived by
summing the scores for classroom management, behaviour management, direct
teaching, individual practice, interactive teaching, varied teaching, and classroom
climate, explained between 60% and 100% of the unexplained between-classroom
variance in student learning in various grades, after accounting for student prior
achievement and other student background factors. (Unexplained between-class-
room variance after including the controls comprised 7-24% of the total variance.)
Even though this study did not control for classroom compositional effects, which
could potentially reduce the effect of the composite variable (Opdenakker et al.,
2002), and did not examine other classroom-level variables (e.g., teachers’
preparation), or school-level variables, this finding implies that various effective
teaching behaviours go together and that they have a large impact on student
achievement. Rowan et al. (2002) also suggested that many small instructional effects
need to be combined to produce a large effect on student learning.

Additionally, it is possible that identification of larger effects of teacher-related
factors on student achievement remains elusive because in many countries, students
annually change teachers, obscuring possible cumulative effects. Relatively strong
and weak teachers will tend to cancel each other out, resulting in a weak overall
relationship between teacher-related variables and student achievement. Alterna-
tively, focusing on only one year may be too short a time to allow identification of
large effects. Sanders and Rivers (1996) used a value-added method to determine that
students with repeated exposure (three times in a row) to well-qualified teachers
performed up to 50 percentile points better on mathematics tests than those with the
same repeated exposure to poorly qualified teachers.

Integrated studies that examined school-level factors showed mixed effects on
student achievement. The following school-level variables were positively associated
with student achievement: head teacher leadership, teacher involvement, consistency
among teachers, record keeping, parental involvement, and positive climate
(Mortimore et al., 1988), social support and the shared mission of teachers, little
decision-making, development, and planning activities at school (D’Agostino, 2000),
teaching staff cooperation regarding teaching methods, pupil counselling, and an
orderly learning environment (Opdenakker & Van Damme, 2000a). One exemplary
study that controlled for individual student differences, classroom compositional, and
classroom instructional variables, found that school-level variables — teacher
attention to student differences and the amount of teacher consultation at school —
negatively associated with student achievement (Opdenakker et al., 2002). On the
other hand, Hill and Rowe (1998), PISA 2000 (OECD, 2001), and Webster and Fisher
(2000) found that none of the various factors related to school climate, teacher
autonomy and morale, and school resources associated with student achievement.

Integrated studies undertaken in developing countries (Dowd, 2001; Lockheed &
Longford, 1989; Nyagura & Riddell, 1993; Willms & Somers, 2001) also showed that
between-student variance was larger than between-classroom and between-school
variances, but to a lesser extent than in industrialised countries. Some of the
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classroom-level variables that were associated with student achievement are: amount
of instructional time, the amount of teacher-supervised study, and the number of
classroom math textbooks (Nyagura & Riddell, 1993), child-centred teaching and
participatory teaching (Dowd, 2001), enriched mathematics curriculum and
frequency of textbook use (Lockheed & Longford, 1989), no ability grouping and
multigrade classrooms, regular testing and a positive classroom climate (Willms &
Somers, 2001).

The same integrated studies showed that the role of school-level input-output
variables varied among countries, while school-level effective schools variables were
not sufficiently explored in developing countries. For example, in Zimbabwe, the
percentage of trained teachers, the availability of textbooks, and pupil-teacher ratio
explained 20% of the total variance in student English achievement, compared to
17% explained by student-level factors (Nyagura & Riddell, 1993). On the other
hand, in Thailand and Latin America, input-output factors appeared to play a smaller
role in student achievement than student-background factors (Lockheed & Longford,
1989) or both student- and classroom-level factors (Willms & Somers, 2001). In
Zimbabwe, no effective schools variables were associated with achievement (Nyagura
& Riddell, 1993), and in Malawi only the inclusion of community monitoring of
teachers showed significant impact on student achievement (Dowd, 2001).

The relative importance of classroom-level and school-level factors varied
between countries. Glewwe, Grosh, Jacoby, and Lockheed (1995) and Scheerens
(1999) explained that this variation may be due to the possibility that classroom-level
factors might begin to show their effects more strongly and school-level input-output
factors less strongly when the educational system of a developing country begins to
resemble educational systems of industrialised countries.

Most often, integrated studies have not followed a conceptual model in their
choice of variables and hierarchical levels. Several SER researchers proposed
comprehensive, conceptually integrated models on the basis of their extensive
literature reviews and meta-analyses of school effectiveness research (Creemers,
1994; Heneveld & Craig, 1996; Scheerens, 1990; Wang et al., 1993). Kyriakides,
Campbell, and Christofidou (2002), Reezigt, Guldemond, and Creemers (1999), and
Van der Werf, Creemers, and Guldemond (2001) tested Creemers’ model in Cyprus,
The Netherlands, and Indonesia, respectively, and confirmed that student back-
ground factors account for a large portion of variance of the test scores. Classroom-
and school-level variances were small, and classroom- or school-level variables
(other than peer effect) that were associated with student achievement were either
scant (Kyriakides et al., 2002; Reezigt et al., 1999) or not uniform in direction or
subject (Van der Werf et al., 2001). More studies that examine a variety of variables
on all three levels in conceptually integrated models need to be carried out.

In summary, the following conclusions emerge from school effectiveness
research: (a) Student-level factors are very important in determining student
achievement in industrialised countries and better-off developing countries, while
their effect is less pronounced in poor developing countries; (b) classroom-level
variables exhibit significant association with student achievement in industrialised
and better-off developing countries, and less so in poor developing countries, with
composite variables having a considerably larger effect than individual variables; and
(c) school-level factors show the least consensus, with their likely effect sizes ranging
from null to modest in industrialised and better-off developing countries, but school-
level input-output variables are very important for poor developing countries.
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Serbia — background

Serbia is a country that experienced decades of communist economic and
educational policies only to transition toward democracy in a short, turbulent
period. Serbian education features free and gender-equal access, adequate coverage
of the student population, and the acceptable provision of basic school resources,
basic teaching materials, and formally qualified teachers (International Bureau of
Education, 2001). Yet, disadvantages still exist in rural areas and in some minority
groups. Funding of education is unsatisfactory, as spending is inefficient (Levitas &
Herczynski, 2006). Finally, the curriculum focuses on fact acquisition, teaching is
teacher centred (United Nations Children’s Fund [UNICEF], 2001), and mobility
between different types of institutions in secondary and tertiary education is rigid.

When school inputs are concerned, Serbia appears to more resemble industrialised
countries than developing countries, and as a result school inputs likely do not exhibit
a strong relationship with student achievement. Very little attention is paid to
effective schools factors in Serbia in both real life and research. For example, when
educational leadership is concerned, Serbian principals (usually former teachers) do
not undergo any compulsory training, as there are no undergraduate or graduate
courses that teach administrative and management skills (UNICEF, 2001). In regards
to instructional effectiveness, some seminars and pilot programs exist in practice (e.g.,
“Active learning’). Research (mostly with nonrigorous design) found that more
active forms of teaching (e.g., teachers using graphs and concepts or students
preparing presentations, discussing, and writing research reports) improve student
learning (Budic, 2000; Savic-Gutesa, 2000). This suggests that teaching-related
variables may be important in Serbia, as is the case in industrialised and other mid-
development countries. However, this is a speculation, and studies that examine
relationships between student achievement and a wide variety of variables, and
employ sophisticated methodological tools, are direly needed in Serbia.

Methods
Tests and questionnaires

In May 2004, the Serbian Institute for Education Quality and Evaluation (IEQE; in
Serbian: Zavod za Vrednovanje Kvaliteta Obrazovanja i Vaspitanja — ZVKOV)
undertook a national evaluative study of student achievement in primary education
(see Baucal, Pavlovic-Babic, Gvozden, & Plut, 2006). The achievement tests in
mathematics and Serbian language, developed by the IEQE, in consultation with the
Educational Testing Service and the World Bank, were focused more on the
application of knowledge than had previously been common in Serbia. Table 1 shows
descriptive statistics for the two test scores of the student sample used in this study.

Three types of questionnaires were developed by this author in collaboration
with the IEQE to collect information from students, teachers, and principals.
The questionnaires were based on the conceptual model of school effectiveness,

Table 1. Descriptive statistics for dependent variables.

N Minimum Maximum M SD

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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which was in turn created as a blend of four conceptual models proposed previously
by SER researchers (Creemers, 1994; Heneveld & Craig, 1996; Scheerens, 1990;
Wang et al., 1993). The conceptual model is described in Teodorovi¢ (in press).

Twenty-five student-level predictors representing seven out of eight larger
constructs (Intelligence, Prior Achievement, Student Characteristics, SES, Parental
Support, Time on Task, Opportunity to Learn, Home Environment) include the
student’s first-grade mark in the subject, number of children in the family, parental
education, student’s gender, student’s age, developmental and family problems, Roma
minority status, student’s motivation for the subject, parental interest and involvement
in the student’s school work and life, student’s reading, and so on. The relationship
between these variables and student achievement is discussed in Teodorovic (in press).

Classroom-level constructs in the model were: Teacher Characteristics, Class-
room Instruction, Opportunity to Learn, Time on Task, Student Assessment and
Feedback, Student and Teacher Social and Academic Interactions, and Classroom
Climate. School-level constructs in the model consisted of School Demographics,
School Infrastructure and Services, School Culture, and School Climate. Each of the
constructs listed is represented by a set of variables. Detailed descriptions of the
classroom- and school-level variables are given in Table 2 and Table 3, respectively.

Items on questionnaires were adopted and modified from other school
effectiveness studies or collected from teachers and school records. They were
mostly closed-ended 4-point Likert-type items. Most of the variables were
constructed from items using Principal Component Analysis (PCA) and Principal
Axis Factoring (PAF). At the classroom and school levels, continuous variables were
normally distributed and standardised, except for several which were collapsed into
dummy variables. More detailed discussion on the items and variables is offered in
Teodorovi¢ (in press).

Even though 30 classroom-level predictors and 18 school-level predictors were
constructed to represent the constructs, only 13 classroom-level variables and 5
school-level variables were used as final predictors of student achievement, in order
to have an acceptable ratio of variables to sample size. This smaller set of classroom-
level predictors was obtained by combining two approaches. The first approach was
to include all 30 grand-mean-centred variables together in a classroom-level equation
as predictors of student achievement (which was adjusted for the 25 student-level
variables) and then eliminate insignificant variables in hierarchical linear modelling
(HLM) iterations until all remaining ones were significant at or below the 0.20 level.
The second approach first tested each of the 30 grand-mean-centred classroom-level
variables individually in a classroom-level equation as a predictor of student
achievement (that was adjusted for the 25 student-level variables), then ran together
variables that had a p value equal to or lower than 0.20 in the HLM iterations, as
was the case in the first approach. The four resulting models (two per subject) yielded
similar results. Variables that were significant in at least two models were selected for
the final model. The same approach was used for school-level variables.

Student-level variables, as well as classroom-level and school-level variables, were
grand-mean centred in a three-level HLM model.

Sample

The sample of students in the study was created by randomly drawing two urban and
two rural schools from each of the 25 administrative counties in Serbia. A total
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Table 2. Descriptive statistics of classroom-level variables (unweighted).

Variable Description

Teacher Characteristics
Male teacher Dichotomous, 1 = male teacher, 0 = female teacher. 18% of
male teachers are in the sample.
Classroom Instruction
Usefulness of teaching Average of three 4-pt items in factor analysis in mathematics
tools (teacher-rated usefulness in teaching of mathematical games,
geometrical models, and meters, weights, and scales).
Reliability of the scale is 0.72. Average of four 4-pt items in
factor analysis in Serbian language (teacher-rated usefulness in
teaching of language games, dictionaries, children’s
encyclopaedias, and various children’s books). Reliability of
the scale is 0.78.
Emphasis on basic over Average of three items in factor analysis (teacher-estimated % of
complex skills basic vs. complex problems/exercises assigned: during the class,
for homework, and on tests). Separate variables for
mathematics and Serbian language. Reliability of the scale for
mathematics is 0.83. Reliability of the scale for Serbian
language is 0.88.
Clarity and mastery Classroom-level aggregate of the average of seven student-
teaching reported 4-pt items in factor analysis (teacher reviews old
lessons, teacher repeats the most important points of the lesson,
teacher clearly and nicely explains things, teacher asks students
whether they understood the lesson, teacher asks student
question(s) related to the lesson, if something is unclear to the
student teacher explains it again, and teacher comes over to
student to check student’s work). Reliability of the scale is 0.84.
Opportunity to Learn
Time on Task
Whole-class instruction Teacher-reported % of class time spent on frontal lecturing and
% of class time spent on whole-class discussion, added and
converted to 10% increments. Separate variables for
mathematics and Serbian language class time.
Student Assessment and Feedback

Reliance on less direct Average of four 4-pt items in factor analysis (teacher-reported
assessment methods reliance on tests, homework, individual/group projects and
to assign a grade student teaching, and seatwork to assign a grade). Separate

variables for mathematics and Serbian language. Reliability of
the scale for mathematics is 0.57. Reliability of the scale for
Serbian language is 0.54.

Reliance on student social Average of four 4-pt items in factor analysis (teacher-reported
behaviour to assign a reliance on student effort, in-class activity, cooperation with
grade others, and behaviour to assign a grade). Separate variables for

mathematics and Serbian language. Reliability of the scale for
mathematics is 0.70. Reliability of the scale for Serbian
language is 0.65.

Teacher’s feedback Classroom-level aggregate of the average of two student-reported
4-pt items in factor analysis (teacher explains good and bad
sides of student’s answer during oral examinations, and teacher
writes out good and bad sides of student’s graded homework).
Reliability of the scale is 0.64.

Frequency of grading Classroom-level aggregate of one student-reported reverse-coded
homework 4-pt item. Separate variables for mathematics and Serbian
language.

(continued)
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Table 2.  (Continued).

Variable Description

Student and Teacher Social and Academic Interactions

Moderate vs. very Dichotomous; collapsed average of two teacher-reported 4-pt
frequent reinforcement items (praising student when the student knows an answer to
of student effort the question and praising student when the student puts an

effort into trying to answer the question). Reliability of the
scale was 0.68. 1 = moderately frequent reinforcement;
0 = very frequent reinforcement. 26% of teachers praise
students moderately vs. very frequently.

Classroom Climate

Orderly climate Classroom-level aggregate of the average of two student-reported
reverse-coded 4-pt items (student does not pay attention to the
lesson, and student argues with another student). Reliability of
the scale is 0.58.

Control, Demographic, and Contextual variables

Classrooms with over Dichotomous, 1 = over 20% of students in the classroom were
20% students eliminated from HLM modelling; 0 = other. 7% of such
eliminated from HLM classrooms are in the sample.

Average parental Classroom-level aggregate of the average of two teacher-reported
education items (student mother’s and father’s education).

The following variables were tested, but were not selected for the final HLM model for reasons described
on page 222: teacher’s degree, teacher satisfaction, years of teacher’s experience, teacher’s grade point
average (GPA), time teacher spends in preparation for mathematics/Serbian language lesson, teacher self-
efficacy beliefs, teacher’s attendance of in-service training in last 3 years, similarity between mathematics/
Serbian language national test and regular homework and tests, reliance on direct assessment methods
(oral questioning and boardwork) to assign a mathematics/Serbian language grade, frequency of
mathematics/Serbian language in-class grading, high expectations of students, classroom size, and
classroom location (outpost rural, multigrade rural, regular rural, regular urban).

Table 3. Descriptive statistics of school-level variables (unweighted).

Variable Description

School Demographics

School size Principal-reported item converted to 100 student increments.

School Infirastructure and Services

Number of computers Principal-reported item converted to 2 computer increments.
in school

School Culture

Time principal and Principal-reported % of time spent talking to teachers about
teachers spend talking teaching during informal discussions and % spent during
about teaching formal meetings, added and converted to 10% increments.

School Climate

School climate School-level aggregate of the average of 10 teacher-reported 4-

pt items in factor analysis (teachers’ assessment of: efficacy
of formal meetings in school, frequency of assessing student
yearly progress in school, order and discipline in school,
relationships between school staff, fairness in dividing
teacher obligations, principal’s interest in classroom
functioning, principal’s dedication to teacher’s professional
improvement, principal’s availability to talk about teachers’
concerns, principal’s appreciation of teachers’ work, and the

(continued)
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Table 3.  (Continued).

Variable Description

extent of teachers’ support for principal’s decisions).
Reliability of the scale is 0.93.

Teacher decision-making School-level aggregate of 10 teacher-reported items (whether

in school or not teacher makes decisions on disciplining students,

grade repetition and course failing, organisation of lessons,
assessment methods, teaching methods, using school budget
for teaching tools, hiring of teachers, firing of teachers,
choice of textbooks, and professional training of teachers,
added)

The following variables were tested, but were not selected for the final HLM model for reasons described
on page 222: facilities in school, teaching-related materials and equipment, number of pedagogues,
psychologists, or defectologists per 100 students, number of books for students in Grades 1-4 in library,
high expectations, frequency of formal meetings in school, amount of principal’s in-service training in last
3 years, principal’s self-efficacy beliefs, principal’s experience, principal’s GPA, school climate, teacher
attitudes, time during formal meetings in school spent discussing improvement of student achievement,
and time during formal meetings in school spent discussing improvement of teaching.

sample of 119 public primary schools was selected, with the average number of
students in Grades 1-4 (lower primary) of 339 (only four schools had more than 700).
The average number of third-grade classrooms in school (including outpost and
remote multigrade classrooms) was 4.7 per school. The average number of third-
grade classrooms located within the school (81% of all classrooms) was 3.1 per school.

In each school, two third-grade classrooms (regular, outpost, or remote
multigrade) were randomly chosen to participate in the study. A sample of 253
classrooms was selected with the average number of students in a classroom of 21.5.

All students present in the classroom during the day of testing responded to the
Student questionnaire and took achievement tests in mathematics and Serbian
language. There were 5,216 students in the drawn sample and 4,857 in the analysed
sample, making for an excellent participation rate of 93.2%. All teachers of selected
classrooms and all principals of selected schools responded to their questionnaires.
For more detailed discussion of the sampling, see Teodorovi¢ (in press).

Findings
Random effects

Teodorovi¢ (in press) describes a fully unconditional model, Model 0, and two
student-level models, Model 1A (includes 24 student background variables) and
Model 1B (includes 24 student background variables and a student grade from the
end of the first grade). In Model 2, 13 classroom-level variables were added to Model
1B, and then, in Model 3, five school-level variables were added to Model 2 (Table 4).

In Model 0, 86.7% of the 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 variance in test scores is due to the students, 6.0% is due
to the classrooms, and 10.0% is due to the schools.

In Model 1B, 25 student-level variables explained slightly less than half of the
student-level variance in mathematics and Serbian language (41.3% and 40.9% of
the total variance, respectively). These 25 predictors explained very little of the
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Table 4. Unexplained variances in fully unconditional model, student-level, classroom-level,
and school-level models.

Mathematics Serbian language

Unexplained Model Model Model Model Model Model Model Model
variance 0 1B 2 3 0 1B 2 3

Student 0.871 0.456 0.456 0.456 0.844 0.432 0.432 0.432
(SE) (0.018)  (0.010) (0.009) (0.009) (0.018) (0.009) (0.009) (0.009)
Classroom 0.054 0.052 0.040 0.041 0.061 0.053 0.045 0.048
(SE) (0.013) (0.010) (0.008) (0.008) (0.014) (0.010) (0.009) (0.009)
School 0.080 0.040 0.017 0.008 0.101 0.057 0.024 0.016
(SE) (0.018) (0.011) (0.007) (0.006) (0.022) (0.014) (0.009) (0.008)

classroom-level variance in mathematics and Serbian language (0.2% and 0.8% of
the fotal variance, respectively) and about half of the school-level variance in
mathematics and Serbian language (4.0% and 4.3% of the fotal variance,
respectively).

Thirteen classroom-level variables explained about one sixth of the unexplained
classroom-level variance in mathematics and Serbian language (1.2% and 0.8% of
total, respectively) after controlling for student-level predictors. This showed that
classrooms exhibited different achievement because they enrolled students with
different characteristics, but even more so because they had different classroom
characteristics. Thirteen classroom-level predictors also explained more than half of
the unexplained school-level variance in mathematics and Serbian language (2.3%
and 3.3% of the total variance, respectively) after controlling for student-level
predictors. Therefore, school achievement varied in large part due to different
characteristics of the students, but also, to a somewhat lesser degree, due to different
characteristics of the classrooms.

Five school-level variables explained about half of the unexplained school-level
variance in mathematics (0.9% of total) and a third of the unexplained school-level
variance in Serbian language (0.8% of total) that was still unexplained after
controlling for student- and classroom-level variables. Therefore, (in)effectiveness of
schools can be attributed in very small part to different school traits.

Figure 1 and Figure 2 show a very similar final distribution of student-level,
classroom-level, and school-level variance in mathematics and Serbian language.

Adding up percentages of the fotal variance that are explained by variables at
each schooling level (Figure 1 and Figure 2), one calculates that student-level
predictors explained around 45% of the total variance in student achievement,
classroom-level predictors explained around 3.5-4% of the fotal variance, and
school-level predictors explained around 1% of the total variance.

In summary, about 85% of the total variance in student achievement lies between
the students, and only about 15% lies between classrooms and schools combined. Of
these 15% of the total variance that are within realm of education policy, one third is
explained by student-level variables used in this study, another third by classroom-
level and school-level variables together (mostly classroom), and the last third is left
unexplained.

The finding that only 15% of the variance in Serbia’s third-grade achievement
was between classrooms and schools combined is similar to the 19% average found
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Figure 1. Mathematics, overview of the variance distribution.

50.0%
45.0% 43.0%
o (]
40.9%
40.0%
@ unexplained variance
35.0%
30.0% M variance exlplained by
student variables
25.0% 0O variance explained by
20.0% classroom variables
o O variance explained by
15.0% school variables
10.0%
5.0% 4.3% 339 4.5%
R 0.8% . 0.8% 0.8%
0.0% - T T
School 10.0% Classroom 6.0% Student 83.9%

Figure 2. Serbian language, overview of the variance distribution.

between schools in a meta-analysis of over a hundred school effectiveness studies
(Bosker & Witziers, as cited in Scheerens & Bosker, 1997).

In PISA 2003, the between-school variance in Serbia comprised 35.2% of the
total variance in mathematics (OECD, 2004). The difference between this study and
PISA 2003 is likely due to the following: (a) Serbian classrooms and schools in lower
primary school grades are likely more uniform than classrooms and schools in
already differentiated secondary education attended by the 15-year-old participants
in PISA 2003; (b) unlike uniform and comprehensive pre-service training of lower
primary teachers, pre-service training of upper primary and secondary school
teachers is varied, unrelated to school curricula, and almost entirely comprised of
subject-content courses (UNICEF, 2001); (c) the achievement tests used for this
study directly targeted the nationally prescribed third-grade curriculum in Serbian
primary schools, while the PISA test was not aligned with a myriad of curricula in
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Serbian secondary education; and (d) this study explores all three schooling levels,
while PISA 2003 focused only on the student and school levels, which omission may
lead to an inappropriate distribution of variances and inaccurate estimates of
variable coefficients.’

In this study, initial classroom-level and school-level variances in student
achievement (5-6% and 8-10% of the total variance, respectively) were either similar
to or slightly smaller than those identified in other studies (Kyriakides et al., 2002;
Reezigt et al., 1999; Rowan et al., 2002). It should be noted that classroom-level
variance in this study is partly an artefact of selecting only two classrooms from each
school (26 schools in the sample were represented by only one classroom), which
blurred the distinction between classroom-level and school-level variances, likely
underestimating the former. Thus, it is probable that in reality more variance exists
at the classroom level. Classroom-level and school-level variances adjusted for
student-level variables (Model 1B, 9-10% and 7-11%, respectively) are in the range
of those found in other studies (Kyriakides et al., 2002; Luyten, 2003; Reezigt et al.,
1999).

Finally, this study found that classroom-level and school-level variables explain
about 3.5-4% and 1% of the total variance, which is in the same range as in similar
studies. Reezigt et al. (1999) showed that only 1-2% of the total variance was
explained by policy-malleable classroom- and school-level variables together, and
Kyriakides et al. (2002) found that 3.3% of the total variance was explained by
classroom-level variables (including peer effect) and 2.4% of the total variance was
explained by school-level variables (including peer effect).

It should be stressed, however, that the small impact of classrooms and schools
may be somewhat misleading in this and other school effectiveness studies. This is so
for the following two reasons: First, classrooms and schools simultaneously impact
all of their students, so their effects are, in a sense, a multiple of the number of
students in the classroom and the number of students in the school; second, newer
analytical techniques, such as cross-classified random effects model (where the
variance in student growth in achievement is decomposed), provide considerably
larger estimates of teacher effects than variance decomposition models of student
achievement that is adjusted for prior achievement (Rowan et al., 2002).

Despite the small amounts of variance attributed to classrooms and schools, this
study was nonetheless able to identify the effects of variables representing almost all
classroom-level constructs drawn from the theory (to be discussed below), in both
mathematics and Serbian language. This is likely a consequence of utilising data
from students who have spent all 3 years of their schooling with the same teacher and
peers. Furthermore, policy-malleable variables (especially classroom ones) explained
considerably more classroom-level and school-level variances than did the peer effect
(analyses not shown).

Fixed effects

Classroom-level coefficients from both Model 2 and Model 3 and for both subjects
are shown in Table 5. In both mathematics and Serbian language, in Model 2 and
Model 3 the baseline achievement is slightly negative and significantly different
from zero. Of the many classroom variables shown, no variable had a large
association with achievement; however, there were small and statistically significant
results.
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Table 5. Standardised classroom-level gamma coefficients, Models 2 and 3.

Mathematics

Serbian language

Model 2 Model 3 Model 2 Model 3
Intercept (SE) —0.038* —0.041** —0.036 —0.035*
(0.020) (0.018) (0.023) (0.021)
Variable Gamma coefficient
Teacher Characteristics (SE)
Male teacher —0.081 —0.055 —0.160** —0.144%*
(0.054) (0.054) (0.068) (0.069)
Classroom Instruction
Usefulness of teaching tools 0.035 0.032 0.034 0.040
(0.026) (0.025) (0.025) (0.025)
Emphasis on basic over —0.041* —0.041%** —0.035 —0.040%*
complex skills (0.021) (0.020) (0.024) (0.024)
Clarity and mastery teaching 0.048%* 0.047%* 0.030 0.030
(0.024) (0.023) (0.024) (0.024)
Time on Task
Whole-class instruction 0.056%* 0.077** 0.041* 0.047%*
(0.024) (0.022) (0.023) (0.022)
Student Assessment and Feedback
Reliance on less direct assessment 0.042* 0.063** 0.052%%* 0.059%%*
methods to assign a grade (0.022) (0.022) (0.021) (0.021)
Reliance on social behaviours to —0.032 —0.032 —0.045%* —0.041%*
assign a grade (0.022) (0.021) (0.023) (0.022)
Teacher’s feedback 0.050%* 0.042%* 0.041 0.038
(0.025) (0.025) (0.027) (0.027)
Frequency of grading homework —0.068** —0.071** —0.085%* —0.093**
(0.020) (0.020) (0.020) (0.020)
Student and Teacher Social and Academic Interactions
Moderate vs. very frequent 0.091%** 0.094** 0.052 0.058
reinforcement of student effort (0.045) (0.043) (0.047) (0.0406)
Classroom Climate
Orderly climate 0.048%* 0.041%* 0.052%%* 0.047%*
(0.021) (0.022) (0.024) (0.024)
Control, Demographic, and Contextual variables
Classrooms with over 20% students —0.204%* —0.202%* —0.193** —0.196%*
eliminated from sample (0.085) (0.084) (0.085) (0.086)
Average parental education 0.060%* 0.019 0.072%%* 0.062%*
(0.021) (0.023) (0.024) (0.027)
*p value < 0.10.
**p value < 0.05.
Teacher Characteristics
Teacher gender — the only teacher characteristics variable remaining after

preliminary screening out of weak predictors — proved to be a moderate predictor
of student achievement in Serbian language. Having a male teacher was negatively

associated with student achievement.

Classroom Instruction

Two variables in this construct were associated with student achievement: emphasis
on basic versus complex skills (negative association with both subjects) and a



09:26 14 May 2011

[ Teodorovic, Jelena] At:

Downl oaded By:

230 J. Teodorovi¢

composite of clarity of presentation and mastery teaching, a variable that measures
whether the teacher is a clear, organised lecturer who frequently reviews lessons,
repeats key points, and checks student comprehension (positive association for
mathematics). It should be stressed that clarity/mastery teaching is correlated to the
teacher’s feedback variable (correlation coefficient is 0.511), so it is argued that this
variable is also important (albeit less obviously) in Serbian language. The variable
that captured usefulness of various teaching tools to teachers (language games,
dictionaries, encyclopaedias and various children’s books in Serbian language, and
meters, weights, scales, geometrical models, and mathematical games in mathe-
matics) only indicated a trend of positive association with both Serbian language and
mathematics achievement. The findings, taken together, resonate well with previous
research (Brophy & Good, 1986; Creemers, 1994; Lockheed & Longford, 1989;
Mortimore et al., 1988; Reynolds et al., 2002; Rowan et al., 2002; Scheerens, 2000;
Walberg & Paik, 2000).

Time on Task

In both mathematics and Serbian language, more whole-class instruction (especially
frontal lecturing and less discussion with the whole class) and less individual/group
work (especially unsupervised) was significantly associated with higher achievement,
confirming previous studies (Brophy & Good, 1986; Rowan et al., 2002). This may
be because third graders need the teacher to organise their class time effectively, as
they are too young to make themselves to do work during individual or group work
or because Serbian teachers are not well trained to plan effective individual or group
learning.

Student Assessment and Feedback

A teacher’s more frequent feedback to students during oral examinations or on their
graded homework was associated with higher scores on mathematics achievement
test, as teacher’s corrective feedback likely clarifies material for students, points out
their strengths and weaknesses, and directs them to study better (Brophy & Good,
1986; Creemers, 1994; Reynolds et al., 2002). Again, given that feedback is con-
siderably positively correlated with the clarity/mastery teaching variable, it is very
likely that teacher’s feedback is also important for Serbian language achievement.

The frequency of grading homework, as reported by students, showed a negative
relationship with achievement. In both mathematics and Serbian language, a teacher
who, in order to assign the grade, relied on assessment methods that let the students
work on their own (tests, seatwork, homework and individual/group projects, and
student teaching) had students with higher achievement. On the contrary, teacher’s
reliance on student’s social behaviours during class (activity during lesson, effort,
behaviour, and collaboration with others) in order to assign a grade exhibited a
negative association with achievement in Serbian language and a similar but
nonsignificant relationship in mathematics.

Student and Teacher Social and Academic Interactions

Teachers who praised their students moderately frequently as opposed to very
frequently had, on average, students who were better achievers in mathematics.
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The direction of the variable was the same in Serbian language, but its coefficient was
not significant. As previous research showed, teachers should praise students
moderately frequently and reserve the praise for specific and noteworthy effort,
which is thought to boost students’ intrinsic motivation to achieve and provide
information to students about their competence and progress toward goals (Brophy
& Good, 1986; Cotton, 1988).

Classroom Climate

An orderly, disciplined atmosphere where students are attentive during the lesson
and where they do not argue or fight with other students was positively associated
with student achievement in both subjects, as shown before (Creemers, 1994;
Mortimore et al., 1988; OECD, 2001; Opdenakker et al., 2002; Wang et al., 1993;
Willms & Somers, 2001).

Control, Demographic, and Contextual variables

In both mathematics and Serbian language, students from classrooms where more
than 20% of students either missed achievement testing or were eliminated from the
sample due to the lack of information scored considerably lower than the baseline.

Classrooms that had higher average parental education scored higher on the
achievement testing in both mathematics and Serbian language in Model 2. In other
words, the peer effect was present in Serbian classrooms: A student from the baseline
classroom was outperformed on the test by an otherwise identical student from the
classroom where the average education of students’ parents was higher. (This was
more prominent for Serbian language than for mathematics.) This effect disappeared
for mathematics when school-level variables were added in Model 3 and was slightly
reduced for Serbian language, likely because of the variable’s correlation with certain
school-level variables, such as school size.

Coefficients of school-level predictors in Model 3 are presented in Table 6 for
both mathematics and Serbian language.

Table 6. Standardised school-level gamma coefficients, Model 3.

Mathematics Serbian language
Intercept —0.041%* —0.035*
(SE) (0.018) (0.021)
Variable Gamma coefficient
School Demographics (SE)
School size 0.080** (0.025) 0.002 (0.026)
School Infrastructure and Services
Number of computers in school 0.022 (0.026) 0.040* (0.023)
School Culture
Time principal and teachers spend talking —0.031 (0.020) —0.037** (0.017)

about teaching

School Climate
School climate —0.060** (0.021) —0.054** (0.024)
Teacher decision-making in school 0.036 (0.023) 0.045* (0.026)

*p value < 0.10.
**p value < 0.05.
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School Demographics/School Infrastructure and Services

School size proved to be significant for mathematics but not for Serbian language:
This variable was correlated to a degree with another variable present at the school
level — the number of computers in school — which was significant only for Serbian
language. It is therefore likely that these two variables indicate a type of school
(larger and better equipped) that is related to higher student achievement rather than
a particular school characteristic. Other school-level variables that were eliminated
in preliminary HLM analyses — teaching materials and tools and number of books in
the library — are also positively correlated to school size and number of computers in
school, reinforcing this conclusion.

School Culture/School Climate

Better school climate showed a significant negative association with student
achievement in both mathematics and Serbian language. Higher teacher involvement
in decision-making activities in school showed a positive association with Serbian
language achievement, while the variable indicating the amount of time that
principal and teachers devote to talking about teaching showed a negative
association with Serbian language achievement.

Implications for education policy

This study supports the current theory that behaviours and practices in classrooms
are important to student achievement. However, no clear support is found for the
importance of school variables that are indicated by theory. This may potentially be
attributed to two reasons. First, students in this study spent 3 years with the same
teacher and classroom peers, potentially making classroom environment more
relevant for students than school environment. Second, school-level variables may be
more evenly distributed throughout Serbia because the socialist policies of the past
may have managed to equalise school-level variables (facilities, services, adminis-
trative decisions, etc.) more than classroom-level factors, which depend on less
manageable human resources.

Even though this research identified specific variables that associate with
student achievement, this study does not advocate that any individual variable be
targeted for improvement. This is so because some of the variables are not easily
manipulable by education policy (e.g., peer effect) and some have no clear
theoretical justification (e.g., frequency of homework). Finally, several significant
classroom-level variables that are policy malleable and mostly in agreement with
prior research — clear and structured classroom instruction, greater emphasis on
complex over basic skills, more whole-class instruction and less individual/group
work, teacher feedback, orderly climate, moderate reinforcement of student effort,
and possibly using a variety of teaching tools — are all under the purview of
teachers. This indicates that these variables capture some measurable aspects of
effective teaching and that they should be understood only as describing some of
the principles of good teaching rather than as sole and indisputable prescriptions
for good teaching.

Even though the standardised coefficients were generally very small (about 0.05
standard deviations on average), they are additive; so, in theory, if they could all be
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simultaneously improved by one standard deviation, achievement of each student in
the classroom could increase by as much as 0.30-0.35 standard deviations.
Therefore, it is an amalgam of these teaching practices and behaviours and their
interconnectedness that education policies should strive to improve. In other words,
future reforms should introduce to classrooms in Serbia active, clear, well-thought-
out, and stimulating teaching that engages students intellectually and emotionally and
that is partly captured by the teacher practices and behaviours described above.

In order to accomplish such changes, the following activities should be
considered: (a) identification of the most-promising and well-supported strategies
for raising the effectiveness of Serbian primary education based on this and other
school effectiveness and improvement research; (b) changes in pre- and in-service
theoretical and practical coursework to reflect principles and practices of effective
teaching; (c) in-depth qualitative research of the classrooms and schools that were
shown in this study to have very high or very low achievement scores after adjusting
for student background characteristics; and (d) a rigorous pilot study to test
promising strategies in Serbian primary schools. Additionally, schools and higher
administrative levels should be appropriately included to provide an adequate,
learning-oriented climate and facilitate the acceptance, implementation, and
modification of education policies aimed at improving student achievement.
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