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introduction

In recent years international organizations have clearly been pay-

ing more attention to education. For instance, in April 2000 the 

participants of the World Education Forum committed themselves 

to the goal of providing education for all by the year 2015. In Brazil, 

the goal of total inclusion of school-aged children has been nearly 

reached (INEP). Nonetheless, this quantitative success is not reflected 

in quality of outcome; because of poverty and its consequences like 

malnutrition, diseases, child labor, and irregular school attendance, 

a large number of students still do not score very well on achieve-

ment tests. (INEP, 2002; 2007; kLEIN, 2006; UNESCO, 2001, p. 27)

A central question to policy makers and researchers is, therefore, 

how student achievement level can be improved and how social 

inequalities can be compensated for. The research on international 

school effectiveness provides a large number of findings which 

support the assumption that schools significantly affect children’s 

development. In Brazil, increasing efforts have been made over the 

past ten years to implement large-scale assessments (both nation-

ally and on a state-wide basis) in order to evaluate the productivity 

of the educational system. The analyses of those studies are often 
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very technical, taking into account countless aspects of the issue 

and employing highly complex models. In the following, I will 

present selected findings from school effectiveness research (SER) 

in developed and developing countries, the aim being to provide a 

framework for a rather parsimonious model of analysis. 

overview of literature and 
research questions

western school effectiveness research (ser)

Before describing Western school effectiveness research, the con-

cept of “effectiveness” must be clarified somewhat. Because a large 

amount of variance in basic skills achievement in Western coun-

tries can be explained by social background, the question whether 

schools can compensate for the effect of family characteristics on 

achievement plays a major role.  Definitions of school effectiveness 

have changed over the years. (TEDDLIE, et al., 2000); one of the most 

influential of these definitions, the so-called “value added” perspec-

tive, asserts that outcomes like basis skills must be controlled for 

entrance characteristics. (SCHEERENS; BOSkER, 1997) Mortimore 

(1991, p. 9) provides a general definition along these lines: “An ef-

fective school is one in which pupils progress further than might 

be expected from consideration of its intake.” Stoll and Fink (1996, 

p. 28) suggest speaking of “all pupils” (instead of only pupils) in 

order to combine the value added and equity approaches. In other 

words, successful schools should reduce the impact that family 

background has on achievement and therefore allow everyone to 

reach a certain achievement level.

SER in Western countries began with economically driven input-

output studies (e.g. COLEMAN, 1966; JENCkS, et al., 1972). The re-

sults indicated that differences in children’s achievement were more 

strongly associated with family socioeconomic status (SES) than with 

school-based resource variables. The main criticism of this work cen-

tered around its highly simplified input-output model, which treated 
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schools as “black boxes”, meaning that processes which influence 

learning and teaching in schools had not been observed. Starting from 

this point, a number of subsequent studies considering such process 

factors showed that schools differ remarkably in this field and do in 

fact have a significant impact on a pupil’s cognitive outcomes.

One of the early proponents of these studies was Ron Edmonds, 

who focused on urban, low-SES elementary schools. He developed 

a highly influential five factor model of school effectiveness which 

takes into account the following aspects: strong, instructional lead-

ership from the principal; a pervasive and broadly understood in-

structional focus; a safe and orderly school learning environment or 

“climate”; high expectations for achievement from all students; and 

the use of student achievement test data for evaluating the success 

of particular programmes and of the school as a whole. The concept 

of the school as a social institution, which already appears in this 

early model, has been further developed by other researchers. For 

instance, one of the most important findings of Rutter’s (1979) influ-

ential study was that collectively-shared norms, beliefs and attitudes 

are associated with teachers’ sense of responsibility, identification 

with the school, and social acceptance. This can result in increased 

levels of achievement, net of social background. (WANG, et al., 1997) 

The conditions for this kind of productive atmosphere were col-

laborative working relationships among teachers and a democratic 

form of leadership. These and similar aspects of schools as a social 

institution appear frequently in various lists developed in recent 

years of characteristics shared by effective schools. (SCHEERENS; 

BOSkER 1997; TEDDLIE et al., 2000)

Earlier SER studies had already found that characteristics of peer-

group background affect pupils’ achievement. Rutter believed that 

context characteristics related to SES and prior achievement have a 

direct impact on current achievement, but are only marginally asso-

ciated with school process characteristics. However, recent research 

has shown that there are, in fact, important relationships between 

the characteristics of school composition and school process. Schools 

with high social class or high ability intakes, for example, are more 

likely to have fewer disciplinary problems, and to attract and retain 
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talented and motivated teachers (for a summary, see OPDENAkkER; 

VAN DAMME, 2001, p. 409; THRUPP; LUPTON, 2006). Furthermore, 

the true effect of school process variables would be overestimated 

if school composition variables were not included in the model. In 

all, an investigation of school input and school process factors must 

take the composition of schools into account.

school effectiveness research 
in developing countries

Since the 1970s, a small but increasing number of school research 

studies have been carried out in developing countries. For a long 

time, many of these studies were characterized by an interest in 

easily manipulable input factors. Many findings indicated that the 

relationship between individual characteristics and achievement is 

less pronounced than in developed countries. This was explained by, 

among other factors, a small overall variance in socioeconomic sta-

tus and associated characteristics in the population. (HEYNEMANN; 

LOXLEY, 1983) School effects were found to be greater than those of 

family, although in later studies these results could not be replicated. 

(RIDDELL, 1989) Nonetheless, individual background characteris-

tics are of significantly lesser importance for achievement in third 

world countries than in developing countries. School effectiveness 

researchers in developing countries has therefore not focused on 

the question of how schools can reduce the impact of social back-

ground characteristics on achievement; instead, their efforts seek to 

determine “how to provide the best education for all with limited 

resources”. (RIDDELL, 1989, p. 187) 

A number of studies suggest that schools in developing countries 

are of greater importance for achievement than schools in developed 

countries (for Brazil, see OECD/PISA, 2003). This general finding can 

be attributed to large differences in educational quality caused by 

the rapid expansion of the school systems of developing countries 

in the second half of the 20th century, which was accompanied by 

increasing resource constraints. (BEDI; MARSHALL, 1999; RIDDELL, 

1989, p. 185) As a result, resource input factors vary largely within 
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and between developing nations. School research in developing 

countries long focused on the impact of input characteristics like 

teacher salary or class size. (FULLER; CLARkE, 1994; JANSEN, 1995) 

However, only a few consistent findings have been derived from 

the numerous studies on resource input characteristics: the avail-

ability of textbooks and reading material, the quality of teachers (as 

determined by knowledge of subject matter and amount of training), 

and instructional time. (FULLER; CLARkE, 1994; HANUSHEk, 1995, 

1997) Fuller and Clarke, however, point out that the investment in 

basic inputs affects achievement only in low-income countries where 

minimal standards have not yet been realized. (FULLER; CLARkE, 

1994, p. 134; HANUSHEk, 1995) In threshold countries with a higher 

standardization level of resource conditions, human and material 

input characteristics only account for a small part of average achieve-

ment level. (BACOLOD; TOBIAS, 2005; MCEWAN; MARSHALL, 2004) 

Recent studies show that this holds true for Latin-American countries 

as well. (FULLER, et al., 1999; INEP, 2002; WILLMS; SOMERS, 2001)

One of the problems of school effectiveness research in develop-

ing countries is that it has concentrated on material and human 

resource input factors while largely ignoring process character-

istics. (FULLER; CLARkE, 1994; JANSEN, 1995; RIDDEL, 1989, 1997)  

A number of researchers have highlighted the notion that cultural 

characteristics of schools, meaning the beliefs, norms and attitudes 

of people learning and working in schools, can help to understand 

how basic inputs are mobilized within schools and classrooms.  

(FULLER; CLARkE, 1994) Since the 1990s a new approach toward 

school research has evolved, which takes as its starting point the 

understanding of educational quality inside schools and classrooms, 

and is described by Jansen (1995, p. 195) as “school quality research” 

(for an example of such research in the context of South Africa, see 

CARRIM; SHALEM, 1999), HARBER; MUTHUkRISHNA, 2000) This 

research approach is influenced by anthropology and descriptive 

procedures, and employs ethnographic instruments; hence, it is 

vulnerable to the criticism commonly levelled against qualitative re-

search based on size and representativeness of samples, uncontrolled 

entrance selectivity, and use of subjective effectiveness criteria.
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However, only a few large scale studies taking school process char-

acteristics into account have been carried out. As Scheerens points out, 

the results indicate that the impact of school organizational condi-

tions is relatively minor (SCHEERENS, 1999, p. 43; see also GLEWWE, 

et al., 1995; MCEWAN; MARSHALL, 2004; ZHANG, 2006). Nonetheless, 

his implication is that because of the improving quality of physical 

and human resources conditions, organisational factors will become 

more significant. (SCHEERENS, 1999, p. 43) This is thought to be 

particularly true for threshold countries such as Brazil.

An unanswered question is whether or not school composition 

variables influence the effect of input and process factors. As yet, 

few studies have considered the role played by context variables (for 

example, see HARBISON; HANUSHEk, 1992; LEE, et al., 2005). Using 

data from eleven Latin American countries, Willms and Somers 

(2001) have shown that the socioeconomic level of schools affects 

achievement in mathematics in only four countries, including Brazil. 

In Brazil, an increase of one standard deviation in the socioeconomic 

level of schools leads to an increase of mathematics achievement 

by 20% of one standard deviation. Because standardized tests are 

used in this study, this enhancement is equivalent to about two 

months of schooling. However, because the database represents 

Brazil as a whole, regional effects might underlie the school effects. 

Furthermore, the analyses provide no information regarding the 

relationship between school composition characteristics and input 

or process factors.

summary and research questions

As described above, schools are of great importance for the learning 

outcomes of pupils in developing countries, where pupils’ social 

background characteristics account for comparatively little variance 

in achievement. It can be assumed that in threshold countries like 

Brazil, a) the standardization of input resource conditions leads to a 

decreased variance in achievement between schools, and b) a wider 

variety of socio-economic characteristics in the population leads to a 

higher influence of family characteristics on cognitive outcomes, in 
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which case schools are more hard-pressed to compensate for social 

disadvantages. Thus, I first ask a) to what extent schools differ in 

their average achievement and socio-economic level, and b) to what 

extent schools differ in their impact upon the relationship between 

family socio-economic characteristics and academic outcomes. 

SER in developing countries has shown that only a small num-

ber of physical and human input conditions consistently affect 

pupils’ learning outcomes. In accordance with Scheerens (1999, 

2001) I assume that in threshold countries like Brazil, the improving 

quality of resources conditions has led to an increased efficacy of 

organisational factors. Following central findings of Western SER, 

characteristics of school climate should be particularly important 

in explaining between-school variance in achievement. Thus, my 

second question asks whether these characteristics can contribute to 

explaining the variance in average achievement between schools. 

Recent studies have shown that context characteristics have an 

impact on pupils’ learning and reduce the effect that input and 

process factors have on achievement. SER carried out in developing 

countries provides evidence that context variables indeed affect 

academic achievement. However, the studies have not yet addressed 

the relationship between context, input and process variables. Thus, 

as a final question, I ask to what extent a) composition character-

istics affect the effect of input and process characteristics, and b) 

how compositional characteristics are associated with input and 

process characteristics. 

data sources and measures

This study utilized data from the 2001 evaluation study Desempenho 
do Ensino Fundamental, which was carried out in all urban schools in 

Bahia. The database includes achievement measures of Portuguese 

and mathematics, and family background characteristics of fourth 

and eighth grade students. Moreover, school and teacher charac-

teristics were collected by questionnaires administered to teachers 

and principals.
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For the following analyses I focus on children in the fourth grade, 

using only their  test score in mathematics as a measure of achieve-

ment, as this score is determined less by family characteristics than 

is the language test score. To make sure that the analyses carried 

out only deal with data collected from teachers actually involved in 

basic primary education, only schools offering primary education 

for pupils in grades 1 through 4 were included.. Furthermore, only 

schools from which more than two teachers and more than fourteen 

pupils answered the questionnaire were considered. The final sample 

contains 35,403 pupils and 3,885 teachers from 1,041 schools.

socio-economic status

The pupils’ socio-economic status was measured in line with the 

Critério de Classificação Econômica Basil (CCEB), an index (summed 

score) which takes into account the possession of certain private 

goods and the educational level of the head of the household. For 

the Baianian study, pupils were only asked if their family possesses 

one or more of a certain item, while more detailed information is 

collected in order to generate the CCEB score. Nonetheless, in order 

to compare the distribution of socio-economic status in the sample 

with its distribution in the population, I have attempted to construct 

an index from the data available, adopting the CCEB system of points. 

(ASSOCIAÇÃO BRASILEIRA DE EMPRESAS DE PESQUISA, 2003)

In 2007, a new classification system for socio-economic status 

was introduced. However, my analyses utilize the 1997 classification 

system in order to facilitate comparison with the population in 2001. 

As can be seen in Figure 1, the distribution by socio-economic status 

in Brazil and, even more strikingly, in the district of Salvador, is 

obviously right skewed, meaning that those belonging to families 

from lower social classes are over-represented compared to a stand-

ard distribution (for newer data, see ASSOCIAÇÃO BRASILEIRA DE 

EMPRESAS DE PESQUISA, 2007; kLEIN, 2006). Because the sample 

represents the urban areas of Bahia and not only the capital district, 

the amount of people from lower social classes in this sample is 

significantly higher than in the district of Salvador (Chi-square = 
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1 One of the reasons 
was that in the sample, 
the answers regarding 
both private household 
goods and the parents’ 
educational level are 
partially unreliable. 
This can be attributed 
to problems with 
understanding; it may 
not have been clear for 
all children answering 
the questionnaire what 
exactly “servant in the 
household” or “car” 
meant.  Due to the lack 
of detailed explication 
in the questionnaire, we 
have to assume that 
some children mistook 
their father’s company 
car for the family’s car, 
for example. Thus, the 
relationship between the 
test score in mathematics 
and the number of certain 
goods possessed should 
not be assumed to be 
linear. 

9484,9***). Thus, the overall variance in socio-economic status in 

the sample is rather small. 
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Figure 1: Distribution of socio-economic status in 2000 (Brazil, district of Salvador) 
and 2001 (sample); Critério de Classifição Econômica Brasil
Note: The letters on the x-axis refer to social classes defined by CCEB. A1 is the 
highest social class, and E the lowest. Point system: A1 = 30-34, A2 = 25-29, B1 = 
21-24, B2 = 17-20, C = 11 -1 16, D = 6-10, E = 0-5 (ASSOCIAÇÃO BRASILEIRA DE 
EMPRESAS DE PESQUISA, 2003)

For the following analyses, it was necessary to optimize the 

measurement of socio-economic status.1 The optimized index, which 

incorporates information about selected goods (radio, television, 

bathroom, refrigerator, and telephone) and the parents’ educational 

level, ranges from 0 (no goods, primary education not completed) to 

19. 68% of all pupils fall in the interval between 5.0 and 11.6 points.

other individual variables 

Table 1 includes the individual characteristics considered for the 

analyses. The test score in mathematics is constructed by using 

classical test theory. Pupils could earn a maximum of 20 points. 

Cognitive capability was approximated by self-estimation: 21% of 

all pupils questioned think they have more problems learning than 

the majority of their fellow pupils.
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Boys, who drop out of school more often than girls, are slightly 

under-represented in the sample (only 46.8% of all respondents 

were male). 15% of all pupils work after school, with 39% of these 

pupils working more than 4 hours per day. The majority of pupils 

live within a 30 minute walking distance from the school, indicating 

that schools in urban areas are quite accessible. 

The school career variables show that a large number of pupils 

had already interrupted their school career for more than 4 weeks 

and/or had repeated a school year at least once. Accordingly, these 

children are, on average, older than typical fourth grade pupils 

(entrance age for compulsory education: seven years).

Table 1: Individual characteristics (N=35 403)

Variable Mean / % SD Min-Max

Test score in mathematics 12.97 4.0 0 – 20

learning problems (cognitive capability) 20.9 0 – 1

Sex (female) 53.2 0 – 1

Family (only one parent) 32.0 0 – 1

Work after school (yes) 15.0 0 – 1

Distance to school (> 30 min) 12.0 0 – 1

School career interrupted 16.2 0 – 1

Repetition of school year 52.5 0 – 1

Age 11.3 1.5 9 – 14

Socio-economic index 8.3 3.3 1 – 19

school characteristics: principals and teachers

96% of primary school teachers are female. About a third of these 

teachers work at more than one school. This reflects the compara-

tively low salary earned by school teachers in Bahia. Due to the 

rapid expansion of the school system in the last years and, thus, 

the increased demand for teachers, more than half of the teachers 

is younger than 35. Principals are typically older than teachers and 

have, therefore, more professional experience on average. 
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Table 2: characteristics of principals and teachers (human resources, %)
Teachers (N=3885) Principals (N=1041)

Professional experience (years)

≤10 41.4 3.8

11 - 20 35.6 74.3

> 20 23.0 21.9

Education

Primary education only 2.2 0.8

Secondary education only 83.7 60.7

University degree 14.1 38.5

The majority of teachers and school principals possess at least the 

educational level required for teacher qualification; indeed, 14.1% of 

teachers and 38.5% of school principals have an university degree 

(Table 2). The variables addressing sex, employment by more than 

one school, and age are not included in the table because in the 

analyses they did not have a significant impact on pupils’ achieve-

ment. Regarding human resources, the analyses focus on profes-

sional experience and educational level, which have proven to be 

important for academic outcomes in many other studies as well.

schools characteristics: input and process factors

Most schools in the sample have no overhead projector, computer, 

printer or copier; the only device commonly possessed by most 

schools is a television. The dummy information on these physi-

cal resources was summed up to a facility index, assuming that it 

measures the general material situation at a school (Table 3). Fur-

thermore, principals were asked whether or not they perceive the 

availability of further input characteristics as a problem. Problems 

are particularly apparent in the availability of financial resources 

and assistance programs. About half of the head teachers in the 

sample report that they do not have enough instruction material 
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and staff (i.e. caretakers, secretaries, etc.). Only about 14% perceive 

a lack of teaching staff at their school.

Table 3: Input resources and school climate (N=1041)
Mean/% SD No of Items Min-Max Cr. α

Facilities 2.54 1.64 Index 0 - 7

Problem: finances 58.1 0 - 1

Problem: technical staff 47.5 0 - 1

Problem: assistance programes 65.4 0 - 1

Problem: instructional material 51.5 0 - 1

Problem: professional staff 14.3 0 - 1

School climate and leadership

Shared norms1 4.11 0.44 8 1 - 5 0.75

High expectations2 3.46 0.79 1 1 - 5 -

Identification with school3 4.45 0.47 9 1 - 5 0.90

Collaboration (-)4 2.12 0.66 6 1 - 5 0.68

Use of test for evaluation5 4.66 0.47 1 1 - 5 -

Discipline6 3.76 0.61 4 1 - 5 0.53

Aggression7 1.60 0.51 3 1 - 3 0.46

Teacher support (no)8 0.21 0.08 1 0 -1 -

Participative leadership9 4.39 0.54 4 1 - 5 0.81

Item examples:1 Todos, nesta escola, sabem o que ela prioriza.2 Nesta escola, os padrões de desempenho acadêmico 
dos alunos são altos.3 Eu me sinto orgulhoso(a) dizendo às pessoas que sou parte integrante da escola onde trabalho.4 

Os professores desta escola trabalham isoladamente em suas disciplinas.5 Utilizo os resultados alcançados pelos alunos 
nas avaliações para avaliar meu próprio trabalho.6 Disciplina é um dos principais problemas que a escola enfrenta.7 

Violência contra alunos, professores e funcionários (diretor).8 Neste ano, para realizar suas tarefas em casa e na escola, 
você está: fazendo suas tarefas, sozinho(a), com dificuldade, porque os professores não ajudam muito.9 Nesta escola, 
participo das decisões importantes a respeito do trabalho escolar.

Principals and teachers were asked about their perception of 

values, meanings and beliefs shared among members of the teach-

ing and administrative staff. Based upon the research findings on 

school climate in the Western literature cited above, I focused on 

central characteristics such as shared norms, identification with 

the school, an orderly and safe climate, and participative leader-

ship. Furthermore, I included the item “use of tests for evaluation” 

because this characteristic was found to be important in a number 

of previous studies.
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I decided to rely on answers given by teachers, mainly because 

any measure of school climate ought to reflect the school’s character 

in regard to shared values and beliefs which are associated with 

certain behaviour demonstrated by the principal and the staff. (VAN 

HOUTTE, 2005) Only for the perception of disruptive behaviour as 

an aspect of an “orderly and safe learning climate” did I rely on 

answers given by principals’ perception. 

In their study Schools make a difference, Teddlie and Stringfield 

(1993, p. 246) observed that school climate factors observed by stu-

dents were better predictors of achievement than factors observed 

by teachers. In the present study, pupils were only asked if they 

feel supported by their teachers or not. Thus, this variable will be 

included as an indicator of a student-oriented climate. Finally, nine 

aspects of school climate will be considered (Table 3). 

characteristics of schools: context

Recent work on school composition effects has suggested a multi-

dimensional analysis model. Composition characteristics used in 

the present study include mean SES, proportion of repetition and 

proportion of students who had interrupted their school career for 

at least four weeks. In line with other research findings, I assume 

that the experience of interrupting one’s schooling is associated 

with a sense of negative self-esteem, reluctance in regard to school 

activities, and lack of discipline. In terms of a single class or school, 

a concentration of pupils with an interrupted school career can be 

interpreted as a strain on the process of learning of all pupils. To 

approximate ability, I used the percentage of pupils who admitted 

having learning problems. 

Table 4 shows that on average, schools have an interruption rate 

of 17% and a repetition rate of 54%. Strikingly, the repetition rate 

ranges from almost zero (4%) to 100%: In three schools, less than 10% 

of pupils had already repeated at least one school year, while in five 

schools this was true for more than 90% of the pupils.
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2 According to Cohen 
(1988), r ≥ .1 indicates 

little effect, meaning the 
relationship observed is of 

little relevance, whereas 
r  ≥ .3 indicates a medium 

effect, and r  ≥ .5 a large 
effect.

Table 4: school composition characteristics (N=1041)
Mean Min Max SD

Self estimation: learning problems .21 .00 .56 .08

SES 7.90 2.00 12.95 1.4

Interruption rate .17 .00 .54 .09

Repetition rate .54 .04 1.00 .14

input selectivity

In order to investigate school effects, the selectivity of input has 

to be controlled for; otherwise, the effect of school characteristics 

might be confused with the effect of input selectivity. In Brazil, the 

community or federal state is responsible for the administration of 

public schools, whereas the state schools are rather better equipped. 

In urban areas, parents are normally able to choose either a com-

munity or a state school. It can be assumed that ambitious parents 

are more likely to choose a state school. The correlation between 

type of administration and family socio-economic background is r = 

.19*, indicating a moderately pronounced relationship2. Beyond the 

type of administration, local processes of differentiation and seg-

regation are mainly responsible for different kinds of composition 

among schools. Input selectivity will be controlled for by considering 

socio-economic status at the individual level and the type of school 

administration at the school level. 

method

In assessing the effects of individual, family and school variables on 

achievement, I use hierarchical linear regressions. (RAUDENBUSH; 

BRYk, 2002) With these models, it is customary to first partition the 

variation into within-school and among-school components, and 

then discern what percentage of the variance at each level can be 

accounted for by the explanatory model. To answer the first research 

question, I will estimate baseline or “null” models for achievement 

in mathematics and socio-economic status, which determines the 
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proportion of variance within and between schools. Then I will 

estimate a random-coefficient-model to investigate to what extent 

the relationship between socio-economic background and achieve-

ment in mathematics varies between schools. To answer the research 

questions, input, process and composition characteristics will first 

be included in separate models. In order to estimate the net effect 

of the different categories of variables, a final model including 

all variables will be carried out. The existence of the relationship 

between different kinds of school characteristics will be proved by 

using correlation analyses.

empirical results

distribution of socio-economic 
status and schooling outcomes

The variation within and between schools in SES and schooling 

outcomes is displayed in Table 5. In mathematics achievement, the 

variance between schools is 15.7%, significantly less than the amount 

reported by other Brazilian studies. Willms and Somers (2001), for 

instance, using data from a Latin American study on grade 3 and 4 

cohorts in Brazil as a whole, reported the figure of 31%. This compari-

son with other Brazilian studies (see, for example, ESPOSITO, DAVIS, 

NUNES, 2000, p. 39) indicates that a larger between-school variance 

can be reached only at the state level and might be attributed to 

regional and administrative (private vs. public) differences. 

Within-state student achievement is rather homogeneous, in-

dicating that the between-school variance in urban areas in Bahia 

is not larger than in industrial countries (for instance, in studies 

carried out in the U.S., about 13% of variance in schooling outcomes 

can be explained at the school level; see TEDDLIE, et al., 2000, p. 83). 

This can be understood as evidence that the standardization of public 

school conditions has so far succeeded within federal states.
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Table 5: Variance within and among schools in SES and schooling 
outcomes

Baseline Model

Mean SD Variance between schools Variance within schools

% %

Mathematics 12.96 4.0 15.7 84.3

SES 8.32 3.3 15.9 84.1

Random coefficient model

SES, slope 4.6

The variance in SES among schools is 15.9%. This measure is an 

indicator of the extent to which students are segregated among 

schools. The percentage indicates that in public urban schools in 

Bahia, only a small degree of segregation exists. Again, a signifi-

cantly higher degree of segregation (47.3%) was found by Willms 

and Somers (2001). 

The variance among schools in achievement is as small as the 

variance among schools in SES. This suggests that the relationship 

between socio-economic background characteristics and achieve-

ment only differs to a small extent. Looking at the results for the 

random coefficient model, the variance components of the slope 

show that schools, in fact, do not differ in the impact they have 

on the relationship between SES and achievement in mathematics. 

Thus, the problem of equity that has bothered numerous school 

effects researchers in Western countries seems not to be relevant 

to urban Brazilian schools. Looking at Table 6, it becomes clear 

that socio-economic status has a significant, though (relative to 

other individual characteristics) small, effect on pupils’ outcome. 

The random coefficient model proves that this effect holds true for 

each school.

Thus, in the following I will ignore the question of equity. In the 

next step, I focus on the relationship between school characteristics 

and average achievement level. 
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Table 6: Achievement in mathematics and characteristics at the individual and school 
level (regression coefficients) 

M0 M1 M2 M3 M4 M5
Mathematics achievement 12.82 14.81 15.00 14.98 14.92 14.93
Individual characteristics
Learning problems -1.40* -1.40* -1.40* -1.40* -1.40*
Sex (female) -.45* -.46* -.46* -.46* -.45*
Age z -.09* -.08* -.08* -.08* -.08*
One-parent family -.08* -.09* -.08* -.08* -.09*
Work after school  -.42* -.42* -.42* -.42* -.41*
Distance (> 30 Min) -.95* -.95* -.95* -.95* -.94*
SES z .54* .54* .54* .54* .52*
Repetition -1.12* -1.12* -1.12* -1.12* -1.11*
Interruption -1.44* -1.44* -1.44* -1.44* -1.41*
Resources
Qualification level (principal) z .04 .02
Professional experience 
(principal) z .0.14 .05

Qualification level (teacher) z .03 .00
Professional experience 
(teacher) z .09 -.02

Facilities z -.05 -.03
Finances (-) .01 .09
Professional staff (-) .02 .03
Technical staff (-) -.12 -.05
Assisting programs (-) .05 .04
Instructional material (-) -.25* .06
School climate
Norms z .04 -.03
High expectations z .08+ .04
Identification z .16* .12*
Collaboration z (-) .00 .02
Use of tests z -.01 -.02
Discipline z .05 .07
Aggression z (-) -.17* -.19+
Participatory leadership z .01 .04
% Teacher support z (-) -.47* -.32*
Composition
% Learning problems z .07 .09*
SES z -.15* .10+
% Repetition z -.10* -.06
% Interruption z -.51* -.41*
Random Coefficients
Within schools 13.67 11.85 11.85 11.85 11.85 11.85

Between Schools 2.54 2.00 1.91 1.69 1.60 1.50

Note: z standardized variables. * p ≤ .05, + p p ≤ .10. The models have been adjusted for the effects of test type (tipo 
prova) and administration (rede). 

Avaliacao_educacional.indb   313 31/03/2010   16:00:24



314 claudia schuchart

student characteristics and achievement

The paper does not focus on the impact individual characteris-

tics have on achievement. Nonetheless, I will highlight the most 

important findings in this regard (Model 1). The strongest effects 

of individual characteristics are associated with cognitive capabil-

ity (measured as the self-estimation of learning problems) and 

biographical characteristics: Interruption or repetition of a school 

year reduces average achievement by 1.4 points and 1.1 points, 

respectively. Compared to primary school students of other Latin 

American countries, Brazilian students experience repetition and 

interruption more often. (WILLMS; SOMERS, 2001, p. 421) Another 

important variable is distance from school: the average achieve-

ment score of children who live more than a 30 minute walking 

distance from school drops by one point. Moreover, boys demon-

strate higher cognitive achievement than girls. This is in line with 

international findings demonstrating that boys have an advantage 

over girls in mathematics achievement in most states. (UNESCO 

2006) Furthermore, achievement is significantly affected by socio-

economic status and age.

In total, 13.4% of the variance within schools is explained by 

student background characteristics. That means that besides the 

variables considered in the study, there must be other cognitive or 

family characteristics affecting cognitive outcomes. For instance, 

Willms and Somers (2001, p. 429) show that variables represent-

ing the “cultural capital” of families – activities such as reading to 

children or helping with homework - have a considerable impact 

on achievement. However, such variables were not considered in 

the present study. Another reason for the small amount of vari-

ance explained could be the inferior reading capabilities of grade 

4 students, which might not allow for an adequate understanding 

of the questionnaire. Note that by including the variables at the 

individual level, between-school variance drops by 21%, meaning 

that more than one-fifth of the differences between schools is caused 

by input selectivity.
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predictors at the school level: input factors

A second model takes into consideration human and physical re-

source conditions which have been found to be significant in other 

studies. Model 2 shows that principals‘ perceived lack of instruc-

tional material is associated with reduced average achievement (for 

corresponding results, see also WILLMS; SOMERS, 2001, p. 428). The 

marginal role of these characteristics in explaining between-school 

differences in Bahia might be attributed to the lack of hard facts: 

head teachers were only asked about their perception of certain 

problems, not about the actual circumstances underlying those 

perceptions.

Considering the effects of human resources, it becomes clear that 

the professional experience of principals is positively associated 

with school performance (see also HANUSHEk, 1995, 1997). The 

resulting boost in achievement, however, is rather small. In contrast 

to other studies, the qualification level of teachers and principals 

has no impact on student achievement. In this regard, it has to be 

taken into account that only a very small proportion of teachers 

have either more or less qualification than that required for the job. 

Furthermore, the teachers who answered the questionnaire might 

not necessarily be the teachers who taught mathematics in grade 4.  

Considering these conditions, it seems reasonable to assume that 

teacher training has no measurable effect on student outcome.

Altogether, input factors considered explain only 4.5% of between-

school variance. This is in line with the assumption that in a thresh-

old country like Brazil with standardized education conditions, input 

factors play only a marginal role in academic achievement.

predictors at school level: school climate

To answer the second research question, characteristics of school cli-

mate are considered in the third model. In line with the assumption 

that characteristics of school climate take on particular importance 

in countries with standardized resource conditions, some of these 
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factors have an effect on achievement in mathematics. In successful 

schools, teachers are more committed to their school. Interestingly, 

two factors of Edmond’s five factor model play a significant role 

in the present model as well, namely high expectations regarding 

pupil achievement and a safe learning climate (“aggression”). In all, 

these characteristics explain 6% of between-school variance. The 

most important of school climate variables is teacher support as 

perceived by pupils, which additionally accounts for about 10% of 

between-school variance. However, the measurement of “supportive 

behaviour of teachers” may not be very reliable because it consists of 

only one item, which might include aspects of cognitive capability 

and/or prior level of achievement. Hence, the “true effect” of this 

variable may be smaller.

When school-climate characteristics are taken into account, the 

amount of explained between-school variance accounts for 15.5% 

of between-school variance. This effect is over twice as large as 

that of input characteristics. These findings confirm the view of 

Scheerens (1999, 2001), who assumed that the role of school climate 

characteristics would become more significant in characterizing suc-

cessful schools in threshold countries. However, the effect of these 

characteristics is mostly attributed to pupils’ perception, indicating 

that pupils can more readily identify a productive school climate 

than can teachers.

predictors at the school level: school composition

The results in Model 4 show that school composition variables have 

an enormous effect on mathematics achievement. The interruption 

rate has the strongest effect on average achievement level. When 

controlling for composition characteristics, schools exhibit an aver-

age test score of 14.9. An increase in the standardized interruption 

rate by one standard deviation corresponds to a 0.51 point decrease 

in mathematics, all other characteristics being equal. The SES com-

position and the repetition rate have both a significant impact on 
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achievement, but to a clearly lesser extent than the interruption 

rate. The amount of explained between-school variance is 20%, indi-

cating that the composition characteristics of a school are of great 

importance for student achievement.

Interestingly, the approximate measurement of the intellectual 

context of schools (based on the amount of students indicating 

the presence of learning problems) is of no importance. It might 

be assumed that a more precise measurement would yield a much 

stronger effect.

predictors at the school level: input factors, 
school climate, and school composition

In the final model, all school-level characteristics are included (M5). 

The fact that input characteristics no longer have an effect in this 

model confirms the assumption drawn by the comparison of model 

2 and model 3: School process variables seem to be more effective 

in characterizing successful schools than input variables. The ef-

fects of school climate variables decreased, but the characteristics 

of teacher support, identification with the school, and, to a lesser 

extent, a safe climate (aggression) are still significant. In comparison 

with other variables at the school level, the interruption rate is the 

strongest predictor of  average school achievement. Finally, 35% of 

the between-school variance in achievement in mathematics can 

be accounted for by the full model. 

correlation between school characteristics

In Model 5, the change in effect size of previously significant vari-

ables shows that there are interdependencies between the variables. 

As mentioned earlier, it can be assumed that context characteristics 

reduce the effect of school variables. Next, I will explore the rela-

tionship between selected composition characteristics, on the one 

hand, and input and process factors on the other hand.  
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Table 7: Correlation between input and process factors and composition characteristics 
(N=1041)

Input factors SES Interruption 
rate Process factors SES Interruption 

rate
Qualification principal .22 Shared norms - -.06

Experience principal .21 -.12 High expectations .07 -.07

Qualification teacher .22 - Identification - -.07

Expectation teacher .19 -.12 Collaboration (-) - -

Facilities (-) -.26 .05 Commitment - -

Finance (-) - - Use of tests - -.07

Professional staff (-) - - Discipline (-) - -

Technical staff (-) - - Aggression (-) -.08 .07

Assistance programs (-) - - Leadership -

Instructional material (-) -.09 .08 Teacher support (-) -.20 .29

Note: * p ≤ .05.

Table 7 indicates that the amount of teachers and principals is 

associated with interruption rate and SES composition. Moreover, 

the qualification level of teachers and principals is lower at schools 

with a higher amount of pupils from disadvantaged backgrounds. 

Obviously, these schools face more problems in attracting well-

qualified, experienced staff.

Schools with low SES composition and high interruption rates 

are characterized by a lack of physical facilities and instructional 

materials. Pupils behave more aggressively and teachers expect less 

from their pupils. Moreover, in schools with a high interruption rate, 

teachers rarely use the results of evaluations, and they identify less 

with their school. However, the correlation coefficients are generally 

so small that they cannot be considered relevant. (COHEN, 1988) 

A considerable relationship was found between SES composition, 

interruption rate and the perception of teacher support on the 

part of pupils. It may be assumed that pupils from disadvantaged 

backgrounds and interrupted school careers depend more on the 

assistance of teachers. Nonetheless, the higher the proportion of 

these pupils, the more difficult it becomes for teachers to provide 

the support needed. This problem becomes more serious if one 

takes into account that schools with less favourable composition 
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have a smaller amount of experienced and well-qualified members 

of teaching and managing staff.

interruption rate and individual 
characteristics at the school level

The interruption rate is the most important factor for explaining 

between-school variance, but it is correlated with other school char-

acteristics to a rather small extent. In a final step, the relationship 

between the interruption rate and other individual characteristics 

aggregated at the school level will be investigated. In order to clearly 

depict the data, I constructed categories on the basis of standard 

deviation (Mean: 17%, standard deviation 9%) 

Table 8: Interruption rate and other composition characteristics at 
the school level (N = 1041; %)

Interruption rate One-parent family Work after school Distance (> 30min) Sex (female)

< 8% 32 15 10 53

8 -17% 33 16 12 53

17-24% 34 19 15 53

> 24% 34 25 16 50

As Table 8 indicates, schools with a high interruption rate are also 

characterized by a high number of pupils which have to work after 

school and a comparatively high number of pupils who need more 

than thirty minutes to reach school on foot. The change in other 

composition characteristics such as sex and one-parent families is 

virtually indistinguishable. These findings indicate that schools with 

high interruption rates are located in marginalized, impoverished 

urban areas. 

summary and conclusion 

In summary, school characteristics in Baianian urban areas are 

of no greater importance for average achievement level than in 
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Western countries. This result corresponds with findings by Baker 

at al. indicating that the enhancement of the school system of a 

country leads to a reduced variance in achievement between schools. 

However, because the Baianian study focused only on urban public 

schools, a considerable amount of variance between schools at-

tributed to rural location or private administration could not be 

taken into account.

As in Western studies, the highest amount of overall variance 

can be attributed to factors on the individual level. However, only 

13,4% of the within-school variance can be explained by conventional 

characteristics such as socio-economic status, sex, and school career 

variables. In order to enhance the understanding of the determi-

nants of the individual learning process, characteristics regarding 

the cultural and social capital of families might be considered in 

further studies.

The assumption that school process characteristics are more im-

portant in successful schools than input conditions was confirmed. 

However, the characteristics perceived by teachers and principals 

contribute rather marginally to the explanation of between-school 

variance. Here, the most influential factor is the supportive behav-

iour of teachers, as perceived by pupils. Supportive behaviour is a 

professional ability that is more likely to be displayed by experienced 

teachers and can be developed as part of the overall school climate 

by well-qualified and experienced principals. In light of this, the 

finding that schools with problematic composition characteristics 

suffer from a lack of experienced and well-qualified teaching and 

managing staff is rather alarming.

School composition factors are not only associated with human 

resource factors, but also correspond to the presence of material 

facilities and instructional materials. Moreover, the school climate 

of schools located in marginalized areas is less productive, and the 

behaviour of teachers (use of tests, expectations) not as professional, 

than in schools located in less-marginalized areas. In all, teachers 

and principals in socially marginalized schools face more problems 

than their counterparts in other areas in creating a productive learn-

ing atmosphere. This finding can be seen as a demand for politicians 
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to especially support schools which are at a disadvantage in terms 

of attracting well-qualified and experienced teachers, but also in 

terms of “soft factors” such as assistance programs and supportive 

monitoring systems.
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