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Preface 

The series of Francqui Chair lectures about ‘Educational Effectiveness’, delivered at the 

request of the Faculté de Psychologie et des Sciences de l’Education of the Université 

Catholique de Louvain (Louvain-la-Neuve), offers a suitable occasion to publish a concise 

introduction to this domain of research. By including in the overview the international 

research as well as the work of the Centre for Educational Effectiveness and Evaluation of 

the Katholieke Universiteit Leuven, it is expected to be useful in our international Master 

of Educational Studies programme as well. 

I thank the Francqui Foundation and Prof. Dr. L. Eyckmans, its Director, for enabling us to 

realise this publication, which also depended on the permission received from the editors 

(B. Raymaekers and G. van Riel) and the publisher (Leuven University Press) to take a 

previously published Dutch-language text as a basis (cf. Van Damme & Opdenakker, 

2003). Neither could this booklet have been composed without the contribution of my co-

authors, who also are fellow researchers. I particularly mention Marie-Christine 

Opdenakker (now working at the University of Groningen in The Netherlands), who edited 

most of the original Dutch-language text, and Georges Van Landeghem, who attended to 

the final English-language version. I remember with gratitude the many schools and their 

principals, teachers, and pupils who at every turn were willing to participate in research, 

and the successive ministers of education of the Flemish Community, who continued the 

funding of the projects, in recent years particularly via the Policy-oriented Research Centre 

for School Careers and the Transition to the Labour Market. 

Jan Van Damme 

Katholieke Universiteit Leuven 
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Introduction 

Are schools actually different in their influence on students? How large are these 

differences? Does it matter which educational outcome is considered? In other words, do 

we find different answers with regard to achievement in different subject areas, 

noncognitive results such as well-being, subsequent career choices, chances of success in 

higher education, …? What is the proper procedure to measure school effects? Which 

factors account for school effectiveness and how can they be explained theoretically? 

Those are some of the questions raised in school effectiveness research. 

During the last decades the research domain has been broadened to ‘educational 

effectiveness research’. Not only the school level is considered but also the teacher and the 

class level on the one hand, and the level of the educational system—in a given country, 

for example—on the other hand. 

The first part of this text concerns the foundations of educational effectiveness research. 

The research domain and its development are described in relation to the underlying 

disciplines. The pivotal ideas of school effectiveness research are highlighted, with a 

particular focus on the concepts of ‘effectiveness’ and ‘school effect’. The next part 

examines the knowledge base of educational effectiveness research. First, the international 

research results are summarized. Then, research in Flanders is considered in some detail. 

Five themes are dealt with: educational effectiveness with regard to cognitive results—

specifically: achievement in mathematics and Dutch at the end of the second grade—, and 

noncognitive outcomes—such as well-being at school—; the influence of the school 

climate, and the role of gender from the perspective of educational effectiveness; and 

finally educational effectiveness concerning long-term outcomes—for example: the effect 

of secondary schools on success in higher education. Finally, after some conclusions we 

discuss the prospects of educational effectiveness research. 
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In this introductory booklet we mainly treat the school and the class level. For those 

interested in studies of the educational systems of countries, Hofman, Hofman, Gray, and 

Daly (2004), Kyriakides and Charalambous (2005), and Dupriez and Dumay (2005) offer 

interesting examples. For a more extensive introduction to the field as a whole, two sound 

introductory books which are complementary to each other are available, namely by 

Scheerens and Bosker (1997) and Teddlie and Reynolds (2000). 

 



Foundations 

  3

Foundations of educational effectiveness research 

Description of the research domain and conceptual framework 

Despite a long-standing interest in education in the Western world, the development of the 

educational system into the present-day social phenomenon is of a relatively recent date. 

Historical changes such as the industrialisation, urbanisation and a growing interest of 

national governments in education have brought about the need for an independent 

intermediary between the family and society, namely: the educational system (Wielemans, 

1984, p.118). 

An increasing demand for skilled labour, and also the influence of 19th century liberalism, 

gave rise to the idea of equal rights and equal opportunity. The educational system was 

seen as the driving force of a meritocratic society. Merit instead of birth was to determine 

achievement in education. In addition, the 19th century rationalistic and liberal embrace of 

knowledge and science has spurred the interest in education and facilitated the rise of 

education as an autonomous profession. 

The birth of test psychology at the start of the 20th century gave an additional boost to the 

equal opportunity ideal. The school was seen as an objective authority, capable of 

assessing the academic ability of the pupil. For a long time the meritocratic ideology 

pushed into the background the need for a sociological examination of life within the 

school walls. This changed in the sixties, when the objectivity of schools, classes and 

teachers with respect to the orientation of pupils was no longer considered to be self-

evident. 

Thus, from the sixties onwards there has been a considerable growth in the volume of 

research into the effect of schools and school attendance on pupils. Simultaneously and in 

connection with this expansion, the research frameworks and the type of variables under 

scrutiny have changed. Researchers interested in the influence of school characteristics on 

pupils’ achievement, for example, initially confined themselves to a number of 
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unequivocally quantifiable characteristics such as the presence of a library and other 

material facilities. Their basic assumption was that the potential influence of such school 

characteristics is additive in relation to the role of the pupil characteristics. This approach 

is called the ‘input-output framework’ or the ‘education-production function’ framework. 

A high-profile study from this era is the work of Coleman, Campbell, Hobson, McPartland, 

Mood, Weinfall, and York (1966), which, in the opinion of many authors, has helped to 

trigger the development of school effectiveness research. This study, and later research 

such as the work by Jencks, Smith, Ackland, Bane, Cohen, Grintlis, Heynes, and 

Michelson (1972), indicated that the school had rather little influence on the achievement 

of its pupils, whereas the consequences of the family background were quite considerable. 

These results, combined with the failure of a number of large-scale remedial programmes 

for underprivileged children (for example: the Head Start programme), have directed 

research towards the processes prior to the output. This newly oriented research has 

focussed on the internal functioning of schools, the learning climate, school management, 

the organisational culture, instructional characteristics, et cetera. It yielded—from its first 

phase—some positive results, as indicated by a title such as ‘Schools can make a 

difference’ by Brookover, Beady, Flood, Schweitzer and Wisenbaker (1979). In the US, 

these studies have promoted the inception of the ‘effective schools’ movement and the 

setting up of many school improvement projects. At the same time school effectiveness 

had become a topic of research in England, amongst others by Rutter, Maughan, 

Mortimore and Ouston (1979). The line of research was taken up in the Netherlands by the 

beginning of the eighties (for example by Brandsma & Knuver, 1988; Brandsma & Stoel, 

1987; van de Grift, 1987; Vermeulen, 1987). It soon turned out that the results were 

sometimes different from the American findings. In other words: it became clear that the 

specific context of the educational system must not be ignored. 

In a separate development, a domain of research into effective instruction by teachers has 

arisen. Likewise, it has clearly evolved since its inception. First, it mainly addressed 

teachers’ personal characteristics. Subsequently, the relationship between the observed 
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behaviour of teachers and pupils’ achievement has received explicit attention. An overview 

of the factors which have been found to be important in those ‘process-product’ studies has 

been provided by Lowyck (1980). According to Weeda (1986), the next stage consisted of 

educational studies searching for contextual factors and aspects of teacher behaviour with 

an impact on the achievement of specific subgroups of pupils; in addition, it also included 

research rooted in educational psychology and aiming at the discovery of interactions 

between instructional variables and pupil characteristics, the so-called ‘Aptitude-

Treatment-Interaction’ research. The latter type of research constituted a synthesis of two 

long-standing traditions of empirical research from educational science and from 

psychology. The first concerned the comparison of ‘treatments’, i.e.: changes in the 

environment—for example: different methods of instruction. The second, dating back to 

the origins of test psychology, searched for personal characteristics with an impact on a 

person’s functioning in a particular situation—for example: in the school. The focus on the 

interaction between treatments and personal characteristics was emphasised, in keeping 

with the idea that a treatment which is successful for one person is not necessarily suitable 

for another (see Cronbach, 1957; Cronbach & Snow, 1977). 

Since the second half of the nineties, an abundance of different approaches are found in the 

international school effectiveness literature, with regard to the research methodology as 

well as the school characteristics and outcome variables. School effectiveness research has 

extended to what is now called ‘educational effectiveness research’, explaining diverse 

educational outcomes by means of (multilevel) models incorporating teacher and class as 

well as school characteristics, and sometimes also characteristics of educational systems. 

So far we have drawn attention to differences between schools and outlined the 

development of research about the effectiveness of schools. The terms ‘effective’ and 

‘effectiveness’ evidently are crucial concepts in educational effectiveness research. But 

what does it mean when a school is labeled ‘effective’? In an educational context, 

‘effectiveness’ often refers to an assessment of quality. It is a judgement of the results and 
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the process of education. For some authors, however, the meaning of the term 

‘effectiveness’ is broader. Corcoran (1985), for example, talks about ‘the goodness of a 

school’. Sometimes, notions such as efficiency, productivity, or durability of organisations 

are—controversially perhaps—regarded as synonymous with effectiveness. Depending on 

the discipline (educational science, organisational science, economics, …) different shades 

of meaning are subsumed under the concept of effectiveness. An extensive overview of 

these definitions has been compiled by Scheerens and Bosker (1997). Effectiveness is 

always linked to specific criteria—achievement in mathematics, achievement in the native 

language, et cetera. It refers to the results of education (Van Petegem, 1997). Here, the 

actual objectives of education are supposed to have been predetermined. In an attempt to 

refine the concept of effectiveness in an educational context, Scheerens and Creemers 

(1989) distinguish educational effectiveness—the term used for the effectiveness of the 

overall educational system—, instructional effectiveness—for the effectiveness of 

education at the class level—, and school effectiveness—for the effectiveness of the school 

as an organisation and as an educational system. 

In the next section, we will explore the modelling of educational effectiveness and discuss 

the choice of criteria of effectiveness. 

Modelling educational effectiveness 

The literature provides diverse approaches to the modelling of educational effectiveness. 

As a first example—from the domain of the economics of education—, we mention the 

education-production function. The aim of this model is to estimate the relationship 

between the inputs in schools (specific, often material or financial facilities, teacher 

salaries, pupil/teacher ratio, et cetera) and ‘educational outcomes’ (for example: pupils’ 

academic achievement), taking into account diverse background factors such as the pupils’ 

socio-economic environment (Monk, 1992). Instructional effectiveness models offer an 

alternative point of view. Such models are concentrated on the micro level only, i.e.: on the 

class level. Typical characteristics encountered in those models with the aim of explaining 
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pupils’ achievement are: the ‘amount of subject matter covered’, the ‘quality of the 

instruction’ and psychological variables such as the motivation and the intelligence of the 

pupils. A typical example is the model by Carroll (1963) (see Figure 1). Several authors 

(amongst others: Scheerens & Bosker, 1997; Creemers, 1994) identify it as the first 

instructional effectiveness model. 

Figure 1. Carroll’s model of school learning (1963; our formulation) 

 
 

As mentioned before, from the nineties onwards a number of authors (amongst others: 

Creemers, 1994; Scheerens, 1990; Stringfield & Slavin, 1992) have made an effort to unify 

the findings of school effectiveness research, instructional effectiveness research and 

input-output studies. The ensuing models can be described as integrated multilevel1 

educational effectiveness models—see, for example, the representation of Creemers’ 

(1994) model in Figure 2. These models have a number of common characteristics. First, 

they distinguish between the input, the process and the output. Secondly, they take into 

account the hierarchical, multilevel structure of the educational system, i.e.: they allow for 

                                                           
1 The term ‘multilevel’ will be explained in the next section. 
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the fact that pupils are grouped in classes and that classes belong to schools2. Thirdly, the 

variables involved are embedded in a complex causal structure. 

Figure 2. Creemers’ model of school learning (1994; our formulation) 

 
 

                                                           
2 This is explained further in Figure 3 and the next section. 
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A study of the effects of schools (or teachers or classes)—in order to assess the impact of 

the allocation of a pupil to a school (or teacher or class)—calls for a number of decisions: 

1. It is necessary to choose explicitly the criterion on which comparisons between the 

schools (or teachers or classes) will be based. 

2. Given a criterion, different effect measures can be distinguished: ‘raw’ versus ‘net’ 

effects, and within the latter category: so-called ‘type A’ and ‘type B’ effects. In order 

to obtain a concrete result, the desired type of effect must be specified. Raw effects 

ignore that different pupils may have a different background, while net effects—also 

referred to as ‘value-added’ effects—do take the pupils’ individual background 

characteristics into account. In addition, type B net effects allow for one or more group 

composition characteristics—for example: the average socio-economic status of the 

pupils enrolled in the school—, while type A net effects do not. 

3. The educational system has a multilevel structure, with, for example, a grouping of 

pupils in classes, which in their turn are clustered in schools. As a consequence, data 

are often collected by a multi-stage sampling process3. The statistical methods 

employed in the estimation of school (or teacher or class) effects from sampled data 

must be chosen so as to take into account the hierarchical structure of the data. 

In the following section the latter point is elaborated: we explain some of the fundamental 

ideas behind multilevel analysis techniques. For an extensive description and technical 

aspects4, we refer to the literature: see, amongst others, Scheerens and Bosker (1997), 

                                                           
3 In multi-stage sampling, the sample is constructed in several consecutive steps. For example: a sample of 
pupils that has been obtained by selecting a number of schools (first stage) and subsequently selecting a 
number of pupils in each of those schools (second stage), is the result of two-stage sampling. 
4 Multilevel analysis can be described as an extension of regression analysis. The analyst pays a double price 
for the transition to multilevel analysis. On the one hand, multilevel modelling involves more steps and 
choices—which levels of clustering to consider, where to allow random slopes, how to choose between 
different centering options, et cetera. On the other hand, there are fewer rules available to guide the process. 
Although in the studies by the Centre for Educational Effectiveness and Evaluation multilevel analysis is 
mainly involved as a tool, the difficulties inherent in multilevel modelling have also sparked off some 
methodological work. See, for example, Opdenakker, Van den Noortgate, and Onghena (1999), Opdenakker 
and Van Damme (2000a), Van den Noortgate, Opdenakker, and Onghena (2005), Van Landeghem, De 
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Snijders and Bosker (1999), Kreft and De Leeuw (1998), Raudenbush and Bryk (2002), 

Goldstein (1995), Longford (1993), and Hox (2002). The other two above-mentioned 

aspects of effectiveness modelling are discussed further in subsequent sections. 

Multilevel analysis 

Nowadays, answers to questions about educational effectiveness are often derived by 

means of multilevel analysis. This type of analysis takes into account the hierarchical 

structure of education and of statistical data about education. What does this mean? Pupils 

are enrolled in a particular school. At the start of the school year the school population is 

divided into classes. Classes are assigned to teachers—in elementary education this is often 

a one-to-one relationship, whereas in secondary education several classes may belong to a 

single teacher, for a given subject. Figure 3 shows a representation of such a hierarchical 

structure. 

The structure in Figure 3 has four levels. The pupils make up the first (or: basic) level. 

They are grouped into classes, which constitute the second level in the hierarchy. In the 

example of Figure 3, each class has a single teacher, but a given teacher may work in 

several classes. Such a teacher level—the third level in the hierarchy depicted in Figure 

3—may refer to the teachers of a particular subject (say: mathematics) in secondary 

education. Finally, the schools make up the top level (fourth level) of the stucture in the 

example. Multilevel analysis techniques allow of the explicit incorporation of such a 

complex structure into statistical models. Thus, the models take into account that—for 

example—when pupils belong to the same class, their achievement will be more closely 

related than when they belong to different classes. 

                                                                                                                                                                                
Fraine, and Van Damme (2005)—about the consequences of ignoring a level of clustering—; Opdenakker 
and Van Damme (1997), Van Landeghem, Onghena, and Van Damme (2001), Van Landeghem, Onghena, 
and Van Damme (in press)—about the issue of centering; De Fraine, Van Landeghem, Van Damme, and 
Onghena (2005, 2006)—about growth curve modelling. 
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Figure 3. Graphic representation of a hierarchical structure in education 

 
 

The tools of multilevel analysis also facilitate the processing of longitudinal data, which 

are abundant in educational research. A data set can be denoted as ‘longitudinal’ when it 

describes the changes of schools over time (Levacic & Woods, 2002) or when it consists of 
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career. The latter type of data can be analysed through ‘growth curve’ analysis (see, for 

example, De Fraine, Van Landeghem, Van Damme, & Onghena, 2005), where 

assumptions about the potential development of the individual pupil are imposed on the 

data. 

Having explained the concept of a hierarchical data structure, a second element which must 

be discussed in a description of multilevel analysis is the notion of variance. The variance 

expresses the amount of variation in the data about a variable. When the variance is large, 

the available scores on the variable in question are widely different. A multilevel model 

breaks up the variance of an outcome variable into components, with a one-to-one 

correspondence between the components and the levels of the data structure represented in 
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the model, for example: a pupil level variance component, a class level variance 

component, and components referring to the teachers and the schools. The variance 

components related to levels above the basic level reflect that the differences between the 

basic level units—in the case of Figure 3: the pupils—are partly due to the fact that they 

are clustered in groups. In a hierarchy of pupils within classes within teachers within 

schools (Figure 3), the pupil level variance component represents the amount of variation 

within a class; the class level component measures the differences between classes 

assigned to the same teacher; the teacher level component refers to the differences (in the 

average outcome variable) between teachers of the same school; the school level 

component represents the differences between the schools. In a report of the results of a 

multilevel analysis, the variance components are usually expressed as percentages of the 

total variance, that is: the sum of all the variance components. In a four-level analysis—see 

Figure 3—of mathematical achievement, for example, a larger percentage of variance at 

the school level means that there is a larger variation between the within-school means of 

mathematical achievement. 

Criteria of effectiveness 

Pupils’ individual achievement—in mathematics, native language, or another subject or 

combination of subjects—is probably the most prevalent criterion in educational 

effectiveness research. Next, educational attainment—the position in the educational 

system reached by a pupil—for example after a particular number of years in education or 

at the end of secondary education, is a frequently encountered criterion. According to 

Scheerens and Bosker (1997), attainment is an appropriate criterion of effectiveness from 

an economic and a utilitarian standpoint or when the aim is to examine the contribution of 

the school to individuals’ social position. Achievement criteria are suited to studies which 

are focussed on the quality of education or pupils’ cognitive development. 

Another issue of interest is the choice of the moment at which the effectiveness will be 

measured. In the case of a study of the effectiveness of secondary schools, for example, the 
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details of the research question at hand may point to an outcome variable measured during 

secondary education, or rather at the end of secondary education, or even several years 

after the transition to higher education or the labour market. 

Researchers interested in educational effectiveness based on an achievement criterion, are 

confronted with the choice between general tests and curriculum-based tests. Madaus, 

Kellaghan, Rakow and King (1979) advocate the use of curriculum-based tests: school (or 

teacher or class) effects will stand out more clearly when tests are linked to the current 

curriculum. Scheerens and Bosker (1997) take the view that there is no real dichotomy but 

rather a continuum between generality and close association with the actual curriculum. 

They state that more curriculum-specific tests are preferable when the micro-aspects of 

instruction in the class are the object of investigation. Ideally, they say, the choice of the 

type of criterion measurement should be geared towards a maximisation of the predictive 

validity of this measurement with regard to the educational outcome of interest. At the end 

of vocational secondary education, for example, tests closely matched to the curriculum are 

called for, because there is a close link between the vocational curriculum and the skills 

required for success in the practice of the profession. 

In addition to achievement or attainment, other criteria, such as well-being at school or 

success in subsequent education can be the object of effectiveness research. Some of those 

alternative criteria will recur further in the text. 

Different measures of effectiveness 

It is important to be aware of the distinction between the ‘raw’ or ‘gross’ school effects—

or teacher or class effects—and net effects. The latter are estimated by comparing pupils 

with a similar background across the groups—the schools, teachers or classes—whereas 

the gross effects ignore the differences in background. Typical background variables that 

are taken into account in a net effects model are: intelligence, socio-economic status of the 

family, sex, ethnicity, and also prior achievement. A study of net school effects is also 

called a ‘value-added’ analysis. The rationale behind this term is that schools can differ 
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considerably with regard to the background characteristics of their populations; because 

the usual effectiveness criteria of achievement, attainment, et cetera, correlate with these 

background variables, it is proper to compare schools in terms of what they achieve for 

pupils who start from similar backgrounds. The school effectiveness literature usually 

reports such value-added effects, which compensate for the differences between schools 

with respect to their recruitment of pupils (Scheerens & Bosker, 1997, p. 54). 

There are net effects of different kinds, dependent on the details of the set of variables 

chosen to define the pupils’ background. Moreover, it is not necessary to confine the 

description of the differences in recruitment to characteristics of individual pupils. It is also 

possible and meaningful to adjust the school effects with regard to average background 

characteristics of their populations, i.e.: to estimate the school effects by comparing 

schools with a similar composition. When this additional adjustment is in place—together 

with the individual background variables—the school effect is called a ‘type B’ net effect, 

as opposed to a ‘type A’ net effect, which does not reckon with the school composition. 

The choice between these two options must be guided by the objectives of the study. The 

size of the type B effects is often interpreted as an indication of the impact of educational 

policies and innovations on the criterion under consideration. As such, they are relevant to 

policy makers and whoever is involved in school improvement. Small type B effects imply 

that the study provides no evidence of much scope for improvement. Type A effects, on 

the other hand, are more informative for parents (Willms, 1992). Parents need to know 

how much the choice between different schools for their child matters, irrespective of the 

cause of this variation—they are not interested in the distinction between the school 

composition and the instructional practice as causes of differences between schools. A 

larger type A effect implies that it is more important for parents to distinguish between 

schools. 

Criteria such as achievement can be measured at several consecutive occasions. Thus, as 

an alternative to the achievement of pupils at a single occasion, it is possible to use the 

progress or change in achievement as the basis for comparison of schools (or classes, or 
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teachers) 5. Again, with this type of criterion, the distinction between gross effects, type A 

net effects and type B net effects can be drawn. 

The value-added approach to school effectiveness research—i.e.: a reliance on net 

effects—has often been advocated in the literature (for example by Raudenbush & Willms, 

1995; Goldstein & Thomas, 1996). Still, a value-added analysis may also have its 

drawbacks, in that the ‘true’ school effects may be underestimated. This is expected to 

occur when there is a connection between the educational characteristics of schools and the 

school recruitment and/or composition. For example: supposing that parents with a more 

privileged socio-economic status are more apt to send their children to schools with good 

educational practice, a value-added model which takes into account individual pupils’ 

socio-economic status, may underestimate the school effects; part of the positive 

contribution of some schools to, say, the achievement of their pupils may be attributed 

mistakenly to the socio-economic strength of their population. Several authors (amongst 

others: Willms, 1992; Scheerens & Bosker, 1997) have alerted their readers to this 

problem. 

Evidence of school effects? 

Having concisely explained how educational effectiveness—and, in particular, school 

effectiveness—can be modelled, we turn to the question whether research by means of 

such models has actually yielded evidence of educational effects. In the limited space 

which is available here, we will discuss the case of school effects. First, we present a 

succinct review of the magnitude of school effects, as reported in the international 

literature. Then a related question is touched upon, namely: is school effectiveness a one-

dimensional phenomenon? In other words: can we state that schools which are effective 

with respect to one particular outcome—say: the progress in mathematics achievement in 

the course of secondary education—are generally also effective according to other 

                                                           
5 The notion of progress, or growth, or change can also be applied to criteria other than achievement. It is, for 
example, possible to measure individual pupils’ well-being at school at two or more different occasions, and 
to consider the change in well-being as an outcome variable. 
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measures—for example the individual pupils’ well-being during the middle years of 

secondary school? 

The international literature shows evidence of school effects, the size of which can be 

loosely described as ‘moderately large’. The report by Coleman et al. (1966) modelled 

individual pupils’ achievement in mathematics at the age of fourteen in US schools. There, 

the share of enrollment in different schools in the explanation of differences in 

achievement was estimated at 10.3% for Caucasians and at 13.9% for Afro-American 

youngsters. In addition, the report states that the percentages are roughly halved when the 

recruitment differences between the schools are reckoned with. Bosker and Witziers (1996) 

have gained insight in the magnitude of school effects by means of a meta-analysis of 

school effectiveness studies from several countries—the Netherlands, England, a number 

of other European countries, the US and other non-European industrialised countries, also 

some developing countries. They paid attention to gross as well as net school effects. 6 

Their work demonstrates that, on average, 19% of the differences in individual pupils’ 

achievement is attributable to schools, when the gross effects are considered. The net 

effects—which take into account certain differences in background between pupils—

amount, on average, to 8%.7 Interestingly, they found that the magnitude of school effects 

diverges between countries. The gross school effects—but not the net effects—turned out 

to be larger in secondary education than in primary education. The net school effects were 

found to be domain-specific, for example: they are larger for mathematics than for 

languages. The studies with the largest school effects tend to be the ones with composite 

achievement criteria—that is: with achievement scores referring to several subjects. The 
                                                           
6 A detailed discussion of this study can be found in Scheerens & Bosker (1997). 
7 Scheerens and Bosker (1997, p. 79) point out that the effect size obtained from the meta-analysis is liable to 
diverse deficiencies causing underestimation as well as overestimation. The fact that measurement error in 
the criterion variable contributes to the within-school variance (that is: the differences between pupils of the 
same school), is a cause of underestimation of the school effect. Similarly, the fact that some of the studies 
rely on achievement tests which are not particularly curriculum-based, is a cause of underestimation. On the 
other hand, the assumption that all the differences reflected in the school level variance component are 
actually caused by the school, may well be a source of overestimation of the school effect. Also, it is 
important to note that intermediate levels, such as the class level, were ignored in the meta-analysis; this 
undoubtedly contributes to an overestimation of the school effect. 
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school effects in the developing countries tend to be the largest. Studies from North 

America sometimes find larger differences between their schools than in other 

industrialised countries. Bosker and Witziers have attempted to interpret the school effect 

sizes and convey their meaning in several ways. In doing so, they cautiously started from a 

moderate gross school effect of 9% or a net effect of 4%—the percentages indicating, as 

explained above, the ratio of the school level variance component to the total variance of 

the criterion variable. Then the difference between the top ten percent and the bottom ten 

percent of the Dutch elementary schools can be likened to the average difference between 

pupils starting in the two lower tracks of secondary education—including vocational 

education—and those starting in the two tracks with the higher academic level—including 

general secondary education. Putting it another way, given the structure of the Dutch 

educational system, a pupil from an ineffective elementary school would be expected to 

need two extra years to reach the level of achievement of an equally talented pupil from 

one of the very effective schools. This example demonstrates that moderately large school 

effects can have surprisingly serious consequences. 

Is school effectiveness a one-dimensional or rather a multi-dimensional phenomenon? 

Stated in other terms, this is the issue of the ‘consistency’ of school effects over different 

‘operationalisations’. It unfolds into many different partial questions. Are effective schools 

in a gross effects model also effective when net effects are considered? Are school effects 

more important than teacher effects? Do achievement criteria in different subject areas 

yield positively correlated school effects? Can we say that school effects remain stable in 

time, that is: when consecutive grades and/or consecutive cohorts and/or consecutive 

school years are studied? Are schools that are effective for highly talented pupils also 

effective for the less talented? And what about boys versus girls, pupils with a strong 

family background versus deprived children, et cetera? 

Research results suggest that school effects measured at the formal end of a stage in the 

school career—for example: the end of elementary education—are fairly stable over a 
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limited length of time. Over a longer period of time or at the start or in the middle of a 

stage of schooling, there is less evidence of stability (Scheerens & Bosker, 1997, p. 95). 

From a review of studies about stability, Scheerens and Bosker (1997) conclude that school 

effects are stable to a certain degree. 

With regard to consistency across subjects or between cognitive and noncognitive 

outcomes clearly less evidence is available, especially concerning secondary education. 

There are some studies that compare the consequences of different realisations of school 

effectiveness on school rankings (Goldstein, 1991; Thomas & Mortimore, 1996; Van 

Damme, Van Landeghem, De Fraine, Opdenakker & Onghena, 2004). They show that the 

ranking of schools can change depending on the choice of a particular definition of school 

effects. But the study by Van Damme et al. (2004) does imply that the correlation between 

the gross school effect and the net school effect is fairly high. This result holds true for 

mathematics achievement, native language achievement, and also for well-being. 8 A 

number of Dutch studies have given attention to stability and consistency (Van der Werf & 

Guldemond, 1995; Luyten, 1994). There, it turns out that the unidimensionality of the 

school effects concept must be questioned. 

The issue of a general versus a differential effectiveness constitutes a part of the question 

about the dimensionality of school effectiveness. General effectiveness means that the 

school is equally effective for all its pupils. When evidence is found that schools are more 

effective or less effective for particular subgroups of pupils, this is denoted as differential 

effectiveness. This is the case in a number of studies: Nuttall, Goldstein, Prosser and 

Rasbash (1989); Bosker (1990); Sammons, Nuttal and Cuttance (1993); Opdenakker and 

Van Damme (2001); Van Damme et al. (2004). 

                                                           
8 The respective correlations are 0.88, 0.89 and 0.93. 
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Knowledge base of school effectiveness research 

This section gives an overview of the characteristics of effective schools, as it merges from 

international and Flemish research. 

International research 

At the heart of the empirically sustained knowledge base about educational effectiveness 

there are a number of factors which are positively related to the achievement of pupils in 

the basic subjects. Scheerens and Bosker (1997) list thirteen such factors: achievement-

oriented teachers with high expectations; sound educational leadership; good consensus 

and cohesion within the school team; a high-quality curriculum; ample opportunity to 

learn; a favourable—amongst other things: orderly and safe—school climate; a 

considerable evaluative potential in the school9; a high degree of parental involvement in 

the school; a favourable class climate; high effective learning time (through excellent class 

management); structured instruction; the encouragement of autonomous learning; 

differentiation (adaptive instruction) and frequent and sound feedback. 

Diverse research traditions, each with their own line of approach towards educational 

effectiveness, have yielded evidence for a number of the above-mentioned effectivity 

enhancing factors. Results from those research domains have been brought together in a 

number of qualitative review studies10, amongst others: Cotton (1995); Doyle (1985); 

Edmonds (1979); Brophy and Good (1986); Purkey and Smith (1983); Levine and Lezotte 

(1990); Sammons, Hillman and Mortimore (1995); van de Grift (1987); Scheerens (1992); 

Creemers (1994); Stallings (1985); Scheerens and Bosker (1997). The next part of this 

                                                           
9 This means that the school aspires after and has the means for the use of evaluation and feedback as a basis 
for learning on diverse levels within the school organisation. This may involve the careful registration of 
individual pupils’ progress, the implementation of technological aids for evaluation, and important efforts to 
actually make use of the individual pupils’ data at the school level. 
10 As opposed to ‘meta-analyses’ (see further in the section). 
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section is devoted to a concise summary—derived from those reviews—of relevant 

research traditions and their main results. 

A number of studies about the relevance of the school with regard to equal opportunities in 

education (for example: Coleman et al., 1966; Jencks et al., 1972) and a number of 

economic studies about education-production functions—for a review, see, for example: 

Hanushek (1986)—have been predominantly focussed on the impact of material and 

financial aspects of schools. These characteristics include: the facilities in the school 

buildings, the teacher salaries, the teacher/pupil ratio, the expenditure per pupil, et cetera. 

The studies have rarely demonstrated any substantial positive correlation between such 

characteristics and educational achievement (Scheerens & Bosker, 1997; Scheerens, 1992). 

In the case of research about equal opportunities, it was shown that the influence of the 

school was small in comparison with the consequence of the ethnic origin and the socio-

economic status of the pupils. Moreover, the limited influence of the school turned out to 

be largely related to the school composition—the average socio-economic status of its 

pupils, et cetera. 

Findings from equal opportunity research have sometimes instigated compensatory 

programmes11. The results of the evaluation of such programmes have been rather 

equivocal. According to Scheerens (1987), the general picture that emerges is that there is 

relatively little progress with respect to achievement and cognitive development 

immediately after the end of a compensatory programme; moreover, long-term effects 

usually cannot be substantiated. On the other hand, the conclusions of some studies and 

meta-analyses do not fit that picture. Research by the ‘Consortium for Longitudinal 

Studies’ serves as an example. There, long-term effects of intervention programmes at an 

early age, such as the ‘Head Start Project’, have been reported to yield durable effects 

(Lazar, Darlington, Murray & Snipper, 1982). In contrast, a meta-analysis of 47 studies by 

                                                           
11 Scheerens (1992, p. 37) has denoted those programmes as the active branch of the equal opportunities 
field. 
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Mullin and Summers (1983) indicates that early gains may be transitory. In a comparison 

of diverse components of the ‘Follow Through’ programme, which aimed at the mastery of 

the basic skills in reading and mathematics, it was found that thoroughly structured 

methods of instruction were superior to more open approaches. 

The ‘effective schools research’12—see, for example: Brookover et al. (1979); Mortimore, 

Sammons, Stoll, Lewis and Ecob (1988); Brandsma and Knuver (1988); Rutter et al. 

(1979)—can be regarded as a reaction to the results of the equal opportunities research by 

Coleman et al. (1966) and Jencks et al. (1972). It has yielded empirical support for the 

influence of some of the thirteen above-mentioned factors, namely: sound educational 

leadership, a favourable school climate, achievement-oriented teachers with high 

expectations, a considerable evaluative potential in the school, and a high-quality 

curriculum. This list of five factors is sometimes referred to as the ‘five factor model’ 

(Edmonds, 1979). It is important to note that this ‘shortlist’ is mainly the result of research 

about elementary schools, specifically inner city schools with a considerable enrollment of 

pupils with a working-class family background and of ethnic minority pupils. 

Instructional effectiveness research, which concerns the effectiveness of teachers and of 

methods of instruction, has demonstrated the importance of a number of additional factors. 

They are (see, amongst others: the review by Doyle, 1985, with regard to secondary 

education, and the review by Stallings, 1985, about elementary education): ample effective 

learning time; the use of structured approaches to teaching and instruction, such as ‘direct 

teaching’ and ‘mastery learning’; and: a large ‘opportunity to learn’, which means, 

amongst other things, that there is a considerable overlap between what is taught and what 

is tested. Brophy and Good (1986, p. 367) confirm that strongly structured methods work 

                                                           
12 Within the ‘effective schools research’ tradition a number of branches can be distinguished: (1) so-called 
‘outlier studies’, which compare exceptionally good schools with exceptionally unsuccessful ones; (2) case 
studies; (3) studies which evaluate school improvement programmes—which themselves often originate from 
outlier studies or case studies; (4) survey research, relating school characteristics to achievement. 
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well in secondary education13, when complex cognitive processes need to be mastered. In 

recent years the research on teacher effectiveness has moved from looking for generic 

characteristics of effective teachers to studying differential teacher effectiveness. There is 

evidence that the effectiveness of a teacher may be differentiated across different subjects 

or across pupil characteristics (Campbell, Kyriakides, Muijs, & Robinson, 2003; Muijs, 

Campbell, Kyriakides, & Robinson, 2005). 

Recent qualitative reviews of school effectiveness research point out the importance of a 

productive climate, an emphasis on basic skills, well-adapted supervision and counselling 

of pupils, practice-oriented staff training schemes, professional leadership, parental 

involvement, the effective organisation of teaching and high expectations. Scheerens and 

Bosker (1997) have summarized this aggregate of characteristics as follows: “Effective 

schooling is seen to be a product of vision, supported by an achievement-oriented policy, 

production or result-oriented management, and which is shared by a common climate of 

quantity and targetedness of exposure, in terms of time on task and test-curriculum 

overlap, and appropriate technology, in which close guidance, monitoring, feedback and 

reinforcements are key elements” (p. 207). 

The qualitative reviews conjure up the impression of a definite international consensus 

about a list of effectiveness enhancing factors. A disadvantage of such reviews is that they 

do not map out effect sizes. Consequently, qualitative reviews leave us without a sense of 

the overall explanatory power of the differences between schools and of the strength of the 

association between each characteristic and the (value-added) outcome. In contrast, a meta-

analysis provides statistical estimates of the average effect sizes in a set of studies, which is 

                                                           
13 The authors describe the differences between the structured approach in secondary and in elementary 
education. In secondary education, the subject matter can be divided into larger units and thus can be covered 
in larger steps. Tests of mastery may be administered with a lower frequency than in elementary education. 
In secondary education, it is important to leave enough scope for a flexible application of problem solving 
strategies. 
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viewed as a sample from a ‘universe’ of potential studies.14 Meta-analyses have been 

carried out with regard to ‘resource inputs’ of schools—i.e.: the school characteristics 

studied in education-production research—(see, amongst others: Hedges, Laine & 

Greenwald, 1994), with regard to instructional characteristics (Walberg, 1984; Fraser, 

Walberg, Welche & Hattie, 198715; Wang, Haertel & Walberg, 1993; Slavin, 199616), and 

for school characteristics (Bosker & Witziers, 1996; Witziers & Bosker, 1997). 

The meta-analysis by Hedges et al. (1994) concerns the effect of the resource inputs of 

schools. It is based on the studies reviewed by Hanushek (1986). This meta-analysis 

supplied evidence of a positive connection between the educational outcomes and the 

expenditure per pupil, the teacher’s experience, and the teacher/pupil ratio. Excepting the 

expenditure per pupil, the effect sizes turned out to be rather small. 17 

Fraser et al. (1987) performed a meta-analysis of instructional characteristics. Their work 

brings out several variables which correlate fairly strongly with achievement: the quality of 

instruction (r=0.47), the quantity of instruction (r=0.38), and feedback (r=0.30). In 

addition, individual pupils’ initial cognitive characteristics are clearly correlated with 

achievement: r=0.49. According to Walberg (1984), the following instructional features 

have the strongest effects: reinforcement (penalties and rewards), structured instruction of 

reading, cues and feedback, mastery learning, and cooperation in small groups. Again, 

structured instruction and direct teaching—with an emphasis on tests and feedback—come 

to the fore as the most effective types of instruction. Walberg’s (1984) meta-analysis and 

other work (nevertheless) imply that ‘open teaching’ does not have any negative 
                                                           
14 A meta-analysis is possible only when the studies involved satisfy a number of requirements. The studies 
need to provide sufficiently detailed information, amongst other things about the measurement procedures 
and about which background characteristics have been taken on board. It is necessary that the studies are 
sufficiently alike with respect to their explanatory variables. The specification of a meta-analysis also implies 
the selection of a criterion (outcome) and a choice between different types of—gross or net—effect measures 
(Scheerens & Bosker, 1997). 
15 The work by Fraser et al. is in fact a ‘meta-meta-analysis’. 
16 This is a ‘best-evidence’ synthesis, in the sense that it is a combination of a systematic literature review 
and a meta-analysis. 
17 They are smaller than what is called ‘small’ by Cohen (1969). 
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consequences for achievement and does have a positive impact on creativity, social 

behaviour and self-reliance. In the meta-analysis by Fraser et al. (1987), however, 

differentiation emerges as a weaker factor (r=0.07). In the synthesis of meta-analyses and 

qualitative reviews by Wang et al. (1993), we find that, as regards the relationship between 

instruction in the class and achievement, the class management and the social interaction 

among pupils and teachers hold a prominent place—next to the characteristics of the 

individual pupils and their families. Other variables describing the instructional practice in 

the class that turn out to have some influence are: the class climate, the registration of 

individual pupils’ progress, the quantity of instruction, and the interactions between pupils 

and teacher. This synthesis reiterates the importance of structured methods of instruction. 

On the other hand, the authors provide arguments in support of a constructivist outlook on 

learning and instruction. They note the importance of meta-cognition as a pupil 

background variable and involve the discovery of knowledge structures in their 

interpretation of ‘academic teacher and student interactions’. The effect sizes of the 

instructional factors, as estimated by the meta-analyses, are generally larger than the effect 

sizes of the resource inputs (Scheerens and Bosker, 1997, p. 221). 

Slavin’s (1996) ‘best evidence’ synthesis shows that cooperative learning often has a 

positive effect; the average effect size over all studies was 0.26 SD (standard deviation), 

which is considered as a relevant effect in educational science. The grouping of pupils 

according to ability—resulting in groups with a homogeneous ability—is usually not 

effective: the effect sizes are quasi zero or the effects are negative. But it must be noted 

that there are a number of exceptions, with a slightly positive effect. The median effect size 

of ability grouping found by Slavin is -0.02 SD. Setting up reading groups across grades 

has a positive effect, with a median effect size of 0.44 SD. For mathematics in the higher 

grades of elementary education, the ability grouping of pupils within the class turns out to 

be positive, with a median effect size of 0.34 SD. Slavin’s conclusion about mastery 

learning—a method of learning supported by the meta-analyses of Walberg (1984) and 

Fraser et al. (1987)—is dependent on the type of measurement of the achievement 
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outcome. When the achievement test and the material covered during the lessons overlap 

strongly, the effect of mastery learning is moderately positive (with a median effect size of 

0.25 SD). With standardized tests, however, the effect is virtually nil. 

Fraser et al. (1987) as well as Wang et al. (1993) have discussed the influence of aspects of 

the organisation of the school and its management. They find that the impact of 

characteristics such as the composition—in terms of the pupils’ sex, socio-economic 

background, et cetera—, the culture, the policies and the climate of the school, is smaller 

than the effect of factors more closely connected to the learning process. 

Bosker and Witziers have carried out meta-analyses of a number of factors with an 

allegedly favourable effect on the effectivity of schools (Bosker & Witziers, 1996; 

Witziers & Bosker, 1997). They examined the potential dependence of the effect sizes on 

several features of the studies: the countries involved (the US, the Netherlands, other 

countries); aspects of the research design, such as: whether or not individual pupils’ 

previous achievement or background is taken into consideration; the subject to which the 

criterion variable relates (mathematics, language, a composite score of mathematics and 

language, or another subject); the educational level (elementary or secondary education); 

and finally: the type of statistical model applied in the study—specifically: whether a 

multilevel model is used or not.18 

For the factor ‘monitoring at class level’, i.e.: the degree of evaluation and supervision of 

pupils in the class, Bosker and Witziers report19 an average effect size of 0.12, which was 

not significantly different from zero at the 10% level20. When the effect sizes of 

‘monitoring’ were considered separately for different subjects, they found moderate effects 

                                                           
18 In the case of the ‘school leadership’ factor, they also examined the relationship between the effect size and 
the source of the information about school leadership: they made a distinction between teachers and the 
principal. In the meta-analysis of the school leadership factor, the type of statistical model was not included 
as an explanatory variable. 
19 Scheerens and Bosker (1997) discuss these meta-analyses extensively. 
20 … according to a one-sided statistical test. The other test results with regard to effect size estimates in this 
paragraph equally refer to one-sided tests. 
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on mathematics and on language, which were, however, not significantly different from 

zero; the effects on composite scores or achievement scores in other subjects were nil. 

Next, for the factor ‘content coverage’—the degree of overlap between what is tested and 

what is taught, an aspect of the ‘opportunity to learn’—, the average effect size turned out 

to be 0.09, and significantly different from zero at the 5% level. It must be noted, however, 

that the effect was less clear for mathematics achievement and even less so for 

achievement in language. A third factor, the amount of homework, represents another 

indicator of the opportunity to learn and turned out to have a positive effect. The average 

effect size amounted to 0.06 and was significantly different from zero at the 5% level. A 

positive effect was also established for the factor ‘time allotment’, yet another indicator of 

the opportunity to learn; its average effect size of 0.19—which can be described as 

somewhere between small and moderate—was significantly different from zero at the 1% 

level. The effects of this variable were shown to be larger without a correction for intake 

differences. A fifth factor, the degree of cooperation within the school, had an average 

effect size of 0.03, significantly different from zero at the 10% level. Then, there was also 

a small average effect of 0.11, significantly different from zero at the 1% level, for the 

school climate. Its effect was much less marked when the school intake differences had 

been taken into account and when a (more appropriate) multilevel model had been 

employed. In contrast to the factor ‘monitoring at class level’, the effect size of the 

‘monitoring at school level’ factor, with a value of 0.15, proved to be significantly 

different from zero (at the 1% level). The average effect size of the factor ‘pressure to 

achieve’ was 0.13, and significantly different from zero at the 1% level. The effect of this 

factor was found to be the strongest in the US. The average effect size of ‘school 

leadership’ was estimated at 0.05, which was significantly different from zero at the 5% 

level. Strikingly, a correction of intake differences boosted the effect size of school 

leadership. It is also worth to note that the positive effect of school leadership was not 

present in the studies about the educational system in the Netherlands. Finally, Bosker and 

Witziers assigned an average effect size of 0.13 to the factor ‘parental involvement’, which 

was found to be significantly different from zero at the 5% level. 
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To sum up, it may be said that the international knowledge base supports the proposition 

that the school—including the teacher and class—matters when individual pupils’ 

achievement is the effectiveness criterion of interest. On the other hand, it can not be 

denied that characteristics of the pupil and of his/her circumstances at home have an 

important impact on achievement, and that the influence of the school is limited by 

comparison with the role of individual pupils’ characteristics. When the relative 

importance of effectivity enhancing characteristics is examined, it catches the eye that the 

factors closer to the pupils’ learning process—such as methods of instruction and the 

quality of education—outweigh the factors which are more removed from it—for example: 

aspects of the school management. 

It is clear that achievement criteria are predominant in the international knowledge base 

about the determinants of school effectiveness. That is no coincidence, since the passing on 

of knowledge and the teaching of skills has long been looked upon as the principal task of 

the educational system and the school. Yet, beliefs about the objectives of schooling have 

gradually changed. Nowadays, aims regarding the noncognitive aspects of pupils’ 

functioning—for example: the acquisition of certain attitudes, as laid down in official final 

attainment requirements—are assigned to schools. Consequently, particular noncognitive 

outcomes have become part and parcel of the accepted objectives of schooling (see 

Reynolds, 1992). A limited number of foreign school effectiveness studies have also 

examined noncognitive criteria (Bosker, 1990; Brookover et al., 1979; Grisay, 1996; 

Knuver & Brandsma, 1993; Mortimore et al., 1988; Rutter et al., 1979; Thomas, 2001; 

Konu, Lintonen, & Autio, 2002). There is some evidence that schools, classes or teachers 

also have an impact on the noncognitive outcomes such as the well-being and motivation 

of pupils. It is clear, however, that the differences between schools regarding the well-

being, motivation and attitudes of their pupils are smaller than the differences with respect 

to cognitive outcomes. Interestingly, there is also some empirical support for the idea that 

schools which are effective according to an achievement criterion, are not necessarily 
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effective with regard to well-being and motivation (Bosker, 1990; Brookover et al., 1979; 

Knuver & Brandsma, 1993; Mortimore et al., 1988). 

Another point which we have hardly yet touched upon in this overview of international 

work, is the role of the school or class composition in models of school effectiveness. The 

influence on the achievement of individual pupils of the background characteristics of their 

peers has long been recognized: Coleman et al. (1966), for example, already mention it. 

But that does not imply that the effect of being enrolled in a stronger or a weaker class or 

school, has routinely been taken into account in school effectiveness research.21 Many 

studies about the effects of school and class characteristics on achievement did allow for 

the differences between individual pupils with regard to intelligence and the socio-

economic status of their family, but refrained from incorporating school and class 

composition variables. At the end of the eighties and chiefly in the first years of the 

nineties, this state of affairs has clearly changed. Since then, the importance of the 

composition of the groups to which pupils are assigned has become increasingly clear. 

Some researchers have defined group composition in terms of the socio-economic status 

and have found evidence for the relevance of that particular type of composition 

characteristic (Raudenbush & Bryk, 2002; Caldas & Bankston, 1997; Sammons, Thomas 

& Mortimore, 1997). Membership of a group with a strong socio-economic background 

has an effect on achievement which is additional to the effect of the (socio-economic and 

other) background characteristics of the individual. Other researchers have concentrated on 

the intellectual composition and have similarly found positive effects of being a member of 

a cognitively strong group (Leiter, 1983; Luyten & van der Hoeven - van Doornum, 1995; 

Dar & Resh, 1986; Resh & Dar, 1992; Duru-Bellat & Mingat, 1998). A few researchers—

Dar and Resh, and Luyten and van der Hoeven-van Doornum, amongst others—have 

established an interaction between the individual intelligence and the class composition: 

                                                           
21 The research in the US about ‘streaming’ and ‘setting’ of ‘ability grouping’—i.e.: research into the 
advantages and disadvantages of homogeneous versus heterogeneous grouping—constitutes a notable 
exception. 
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with regard to achievement, pupils with weaker scores on the intelligence test tended to be 

more sensitive to the class composition. 

As yet, the literature does not offer a solid basis for a comprehensive explanation of the 

effect of school or class composition. Some authors (Thrupp, 1999, and Willms, 1992, 

amongst others) have suggested a possible connection between aspects of the group 

composition and educational processes. Willms (1992), for example, points out that a 

‘strong’ school population implies a more favourable educational context: the pupils have, 

on average, a better chance of receiving sound parental support, there are fewer problems 

with discipline, and the climate is more conducive to learning. Besides, such schools are 

expected to be more able to attract and keep talented and motivated teachers. Other 

authors—for example: Webb, Nemer, Chizhik and Sugrue (1998)—think that when smart 

and highly motivated pupils cooperate, they have a positive influence on each other. Still 

other explanations refer to differences in the quantity of instruction—in strong groups the 

effective time spent in dealing with the curriculum may be larger—or in the quality of 

instruction—strong groups may invite a more demanding treatment of the subject matter; 

these differences may be directly due to the intellectual level of the groups or to the 

expectations of the parents and teachers induced by the composition of the groups (Duru-

Bellat & Mingat, 1998). A potential negative effect of belonging to a cognitively strong 

group is a decrease of individual pupils’ academic self-concept (see Marsh & Yeung, 1977, 

for evidence from secondary education). 
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Flemish research 

To date, the so-called LOSO-project—where LOSO stands for ‘Longitudinaal Onderzoek 

Secundair Onderwijs’: ‘longitudinal research in secondary education’—is the most 

important effort with regard to the gathering and analysis of data concerning educational 

effectiveness in Flanders.22 Therefore, it is central to our description of the Flemish 

knowledge base about effectiveness. 

Longitudinal research in secondary education 

The LOSO-project was initiated in 1989, by the Flemish minister of Education of the day. 

Its purpose was to follow 6411 youngsters from their start in secondary education in the 

school year 1990-1991 through their secondary school careers, and to obtain knowledge 

about educational effectiveness in Flanders. The resulting database does not only map the 

careers of those pupils. At regular intervals, the individual pupils’ achievement in Dutch 

(mother tongue) and mathematics has been tested. Moreover, diverse noncognitive 

outcomes such as the pupils’ well-being at school and their academic self-concept have 

been measured. Background characteristics such as the sex, socio-economic status, 

intelligence, and specific motivational aspects of each pupil have been registered. Pupils, 

teachers and principals have been asked to fill out extensive questionnaires about the 

characteristics of their school and of the instruction in the classes (Van Damme, De Fraine, 

Van Landeghem, Opdenakker & Onghena, 2002; Van Damme, De Troy, Meyer, Minnaert, 

Lorent, Opdenakker & Verduyckt, 1997, Van Damme, Meyer, De Troy & Mertens, 2001; 

Van Damme et al., 2004). 

A follow-up project was financed by grants from policy-oriented research schemes of the 

Flemish authorities (the SONAR-project, for example) and from the Province of Limburg. 

Thus, the LOSO-cohort has been traced further on its course through higher education or in 

                                                           
22 Currently, a similar research project focussed on elementary education is being carried out within the 
framework of a ‘Steunpunt’ (Policy-oriented Research Centre) set up by the ‘Ministerie van de Vlaamse 
Gemeenschap’ (Ministry of the Flemish Community). 
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the transition to the labour market (see Van Damme, Geluykens & Pustjens, 2002). At the 

same time, the data collection has been extended to two cohorts in the 65 LOSO-schools 

which organise a sixth grade: the sixth-grade pupils of school year 1995-1996 (part of 

which group is formed by normally-progressing members of the original LOSO-cohort), 

and the sixth-graders of 1996-1997—amongst which members of the original LOSO-

cohort who are one year behind may be found. The integrate database of these projects 

refers to about 13500 pupils and 90 schools and is unique for Flanders. The combination of 

several features makes it unlike any previous Flemish research effort in education: its 

purpose, the study of secondary school careers and the transition into higher education and 

the labour market, its scale, and the wealth of information gathered about the pupils and 

their families, the teachers, the instruction and the schools. 

As already announced in the introduction five themes are dealt with in the next sections: 

educational effectiveness with regard to cognitive results—specifically: achievement in 

mathematics and Dutch at the end of the second grade—, and noncognitive outcomes—

such as well-being at school—; the influence of the school climate, and the role of gender 

from the perspective of educational effectiveness; and finally educational effectiveness 

concerning long-term outcomes—for example: the effect of secondary schools on success 

in higher education. 
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Educational effectiveness and cognitive outcomes 

This section mainly concerns achievement in mathematics. After a concise overview of a 

parallel study concerning achievement in Dutch, it finishes with a discussion of the 

connection between group composition and educational practice. 

Achievement in mathematics 

It is a well-known fact that not only individual pupils but also classes and schools vary 

with regard to achievement in mathematics. This has been established in international and 

previous Flemish research (see, for example, Beaton, 1996; Bosker, Kremers & Lugthart, 

1990; Bosker & Witziers, 1996; Grisay, 1996; Knuver & Brandsma, 1993; Mortimore et 

al., 1988; Opdenakker & Van Damme, 1997, 2000a,b, 2001; Phillips, 1997; Rutter et al., 

1979; Sammons et al., 1995; Verhoeven, Vandenberghe, Van Damme, Clement, Maetens 

& Vergauwen, 1992; Van den Broeck, Opdenakker, & Van Damme, 2005). The issue 

which is central to this section is the precise measurement of this variation between classes 

and between schools at the end of the second grade in the general track23 in Flemish 

secondary education; and, subsequently, the unraveling of the relationships between those 

differences in achievement on the one hand and variation in class and school 

characteristics as well as the differences in recruitment on the other hand. The 

mathematical achievement score has been obtained by means of a multiple-choice test 

based on the official curriculum. 

Those issues have been examined by means of a subset of 2552 pupils from the LOSO-

cohort24, spread over 150 mathematics classes in 57 schools (Opdenakker, Van Damme, 

                                                           
23 In the first cycle, which consists of two grades, there are two tracks: the general track and the vocational 
track. Pupils from the general track in the first cycle may move up to general, technical or vocational 
education in the higher cycles. The vocational track of the first cycle mainly prepares its pupils for vocational 
education in the subsequent cycles. 
24 See the above section about longitudinal research in Flanders and Van Damme and Onghena (2002). 
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De Fraine, Van Landeghem & Onghena, 2002; Van Damme et al., 2004).25 This subset 

was constructed by selecting one single class per teacher. As a consequence, the class and 

the teacher level are identical.26 The subset has a three-level structure with pupils nested in 

classes—with a one-to-one mapping onto teachers—, and classes nested in schools. 

A partition of the variance of mathematics achievement by means of a gross effects (three-

level) model assigns 29% of the variance to differences between schools, 26% to 

differences between (math) classes within schools, and 45% to differences between pupils 

within classes. Thus, from an international perspective a fairly large part of the variation of 

individual Flemish pupils’ mathematics achievement at the end of the second grade is 

attributed to differences between the groups (class and school) to which pupils belong. 

A comparison of those results with a subsequent net effects model shows that Flemish 

schools and also classes within schools vary considerably with regard to their recruitment. 

The net effects model in question takes into account seven pupil characteristics: the pupil’s 

initial cognitive ability (at the start of secondary education), the socio-economic status of 

the pupil’s family, his/her achievement motivation, his/her immunity to stress, the pupil’s 

sex, whether or not a language other than Dutch is used at home, and the pupil’s 

mathematics achievement at the end of the first grade in secondary education. The 

introduction of the pupil characteristics reduces the class-level variance component to a 

third of its original (gross) size; the school-level variance component is halved. Still, 

considerable (net) differences between schools and between classes within schools remain 

unexplained. In contrast to the general trend in the literature27, the class and school level 

are about equally important with respect to mathematics achievement in Flanders. The 

                                                           
25 Between actual models, the number of pupils available may vary somewhat because of missing values 
(especially in class and school characteristics). Thus, the definitive model of the series (involving all the 
relevant variables) was based on a set of 1936 pupils from 131 math classes in 47 schools. 
26 Thus, problems caused by ignoring a level in a multilevel sample can be circumvented (see Opdenakker & 
Van Damme, 2000a; Opdenakker, Van den Noortgate & Onghena, 1999). 
27 Characteristics of the class and of instruction in the class are thought to be more closely linked to the 
learning process of pupils than school characteristics referring to the school as an organisation (see, amongst 
others: Scheerens & Bosker, 1997). Also, in the review by Creemers and Reezigt (1996) larger differences 
between the school level variance component and the class level variance component are found. 
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main part of the explanatory power of the above-mentioned pupil characteristics is due to 

four variables: the initial cognitive ability, the socio-economic status, achievement at the 

end of the first grade, and—somewhat less markedly—the achievement motivation. More 

than 40% of the total variance in mathematics achievement is explained by these pupil 

characteristics. 

With regard to the class characteristics, it is useful to distinguish between class 

composition variables and characteristics of the instruction and supervision in the 

mathematics class. The analyses show that the class composition—notably: the average 

initial cognitive ability and the average socio-economic status—in particular, and also, but 

to a lesser extent, the learning climate in the class, have explanatory power with regard to 

the remaining differences between classes and between schools.28 Moreover, there is a 

positive relationship between the class composition and the class climate. There is a joint 

effect of both (5%), a limited unique effect of the learning climate (2%), and a 

considerable unique effect of the composition variables (6%). Variables describing the 

educational process—such as: the opportunity to learn, the proportion of questions in a 

typical test requiring considerable understanding, the degree of structuring of the 

instruction, the amount of attention given to pupils’ individual development—correlate 

moderately and positively with the composition characteristics. But only the opportunity to 

learn turns out—as a separate predictor—to have a significantly positive connection with 

achievement in mathematics.29 This effect disappears as soon as the class composition 

components are included in the model. Overall, the class characteristics explain an 

additional 13% of the variance in mathematics achievement. They explain a part of the 
                                                           
28 The importance of the group composition is also demonstrated in research about achievement in 
mathematics and Dutch in the first grade—see Opdenakker and Van Damme, 1999; Opdenakker and Van 
Damme, 2001b; there, the average intelligence score is used to characterise the composition. Likewise, the 
Flemish data of the international TIMSS research project, support the relevance of composition 
characteristics (Van Damme, Brusselmans-Dehairs, Van de gaer, Van den Broeck, Opdenakker, M.-C. & 
Valcke, M., 2002; Van Damme, Van den Broeck & Opdenakker, 2002). 
29 Analyses closely related to the work which is reported here—and also pertaining to mathematics 
achievement in the second grade—, have been carried out in the course of Opdenakker’s doctoral research 
(Opdenakker, 2003, 2004; see also further in this text). There, it has become apparent that the variables 
describing the educational process tend not to be related to the outcome separately; but a relationship with 
achievement emerges when they are gathered in a general concept of didactical support. 
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class level variance component—which refers to the differences between classes within 

schools—and a part of the school level variance. 

Among the school characteristics, only the percentage of girls in the school population—a 

school composition variable—and the school type—‘multilateral’ schools, i.e. schools 

which offer the different tracks: general, technical, and vocational, versus other schools—

have an additional positive link with achievement. The school system—that is: the private, 

mainly Roman Catholic, system versus the public school system of the Flemish 

Community—, the degree of discipline and the degree of emphasis on cognitive 

development, do not have any additional explanatory power. The same conclusion holds 

for a number of other school composition variables: the average socio-economic status, 

initial cognitive ability and achievement motivation of the school population, and also: the 

degree of variation of these characteristics within the school. 

Together, the pupil, class and school characteristics discussed above explain a bit more 

than 60% of the variance of achievement in mathematics. Furthermore, we find evidence 

of so-called differential effects at the class level. This means that the impact of what 

happens in the class is not equal for all types of pupils. For example: the analyses 

demonstrate that the connection between a pupil’s achievement in mathematics at the end 

of the first grade and of the second grade varies between classes. Moreover, part of this 

variation can be explained by differences between the classes concerning the average 

initial cognitive ability (see Figure 4). 

Figure 4 implies that the strength of the second grade class matters more for pupils with a 

higher achievement score at the end of the first grade. Strong second grade classes—in 

terms of the average initial cognitive ability—confirm the ranking of their pupils with 

regard to achievement (at the end of the first grade) more than weak classes.30 By 

comparison with the usual findings in the literature, this is remarkable. That does not 

mean, however, that this type of differential effect is unheard of. Kulik (1985), for 
                                                           
30 A similar differential effect has been established in the relationship between mathematics achievement at 
the start and at the end of the first grade (see Opdenakker & Van Damme, 2001). There, the class 
composition variable involved is the average intelligence score of the first grade class. 
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example, reports on the basis of a meta-analysis about ability grouping that this type of 

grouping is often favourable to talented pupils. Hoffer (1992) reports similar findings.31 

Figure 4. Influence of the average initial cognitive ability in the class on the relationship 
between math achievement in the first and the second grade 

0

1

2

3

4

5

6

7

-3 -1.5 0 1.5 3

math achievement grade 1

m
at

h 
ac

hi
ev

em
en

t g
ra

de
 2

 

weak class

intermediate
class  
strong class

 
The relationships represented here hold when all the other variables in the model are set equal to their 
average values. 

Thus, the effect of the average initial cognitive ability of the class on the achievement of 

individual pupils in the second grade is dependent on the achievement in the first grade. In 

addition to this, however, it is also possible that class or school characteristics are 

connected with the amount of variation in achievement—in other words: the heterogeneity 

of achievement—, and that such a link is different for different types of pupils. Girls, for 

example, are more sensitive to the learning climate in the class than boys, at least in the 

                                                           
31 Such differential effects have been interpreted as manifestations of a greater sensibility of strongly 
achieving pupils—and particularly: strongly achieving pupils from a weaker socio-economic background—to 
the educational context. Alternatively, they have been interpreted as artefacts due to the properties of the 
achievement test; specifically: it is suggested that the achievement test is more sensitive to differences 
between strongly achieving pupils than to differences between weaker pupils. These interpretations are 
discussed in more detail by Opdenakker, Van Damme, De Fraine et al., (2002). 
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following sense: for girls, a less favourable learning climate correlates with more variation 

between the girls with regard to achievement—i.e.: more heterogeneity—, while for boys 

this correlation does not hold (see Figure 5). With a learning climate of intermediate 

quality, the amount of variation between girls is similar to the amount of variation between 

boys. In a quite favourable learning climate, the group of girls is more homogeneous than 

the group of boys. In a poor learning climate, the achievement scores of the girls are more 

heterogeneous than those of the boys. Furthermore, the link between the learning climate 

in the class and individual pupils’ achievement varies significantly from school to school. 

Until now, however, no school characteristics have been found to explain this school 

effect. 

Figure 5. Relation between heterogeneity, sex, and the learning climate in the class 
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The heterogeneity is measured as the variance of the achievement of pupils belonging to the same second 
grade class. 

A third instance of differential effectiveness concerns the link between the individual 

socio-economic status (SES), the socio-economic status of the class, and the amount of 

variation of mathematics achievement within the class (Figure 6). In classes with a high 

average socio-economic status, the variation in achievement is not dependent on the 

individual socio-economic status. With a lower average socio-economic status in the class, 
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the differences in achievement between pupils with a similar socio-economic status 

become more dependent on the socio-economic status. For a given individual socio-

economic status, the variation in achievement between pupils of the same second grade 

class is smaller in a class with a higher average socio-economic status. 

Figure 6. Relation between heterogeneity, individual SES, and the average SES in the class 
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The heterogeneity is measured as the variance of the achievement of pupils belonging to the same second 
grade class. 

Achievement in Dutch 

The research into the differences in mathematics achievement has been replicated with 

respect to achievement in Dutch, the official language in Flanders (see Van Damme et al., 

2004; De Fraine, Van Damme, Van Landeghem, Opdenakker & Onghena, 2003). Thus, the 

variation between pupils, classes and schools of achievement in Dutch in the general track 

of the second grade of secondary education has been examined by means of a subset of 

2569 pupils from the LOSO-cohort, spread over 152 second grade Dutch classes in 55 

schools. 

The main results of this work parallel the conclusions drawn from the models for 

mathematics achievement. The partition of the variance of achievement in Dutch among 
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the different levels—pupils, classes and schools—is comparable to the decomposition for 

mathematics. Again, about half of the variance is explained when pupil characteristics are 

introduced—the part which is explained is somewhat larger for achievement in Dutch than 

for mathematics. Figure 7 illustrates the difference between the gross school effects 

(triangles) and the net school effects (rectangles). 

Figure 7. Net and gross school residuals for achievement in Dutch 

 
The rectangles refer to the school residuals for Dutch achievement when the pupil background characteristics 
are taken into account. Around every school residual, a 95 % confidence interval is drawn. If the interval 
does not contain the zero value, the school can be said to be significantly more or less effective than average. 
The black triangles indicate the school residuals from the gross effects model. For most schools, the 
difference between the two school residuals (net and gross) is quite large. Thus, this figure illustrates the 
need to correct for pupil characteristics in educational effectiveness research. 

Moreover, the composition of the class (and particularly the composition as expressed by 

the average initial cognitive ability) is positively related to achievement in Dutch and is 

also positively correlated with the learning climate in the class (r=0.32). The latter 

correlation, however, is somewhat weaker than in the case of mathematics. The role of the 

percentage of girls in the school population is similar for both outcomes: a higher 

proportion of girls in the school goes with better individual achievement in both subjects. 

Nevertheless, there are some differences between the two studies. For example: the 

differences between boys and girls—which are to the advantage of the girls—are more 

distinct in the models of achievement in Dutch. Also, while in the study of achievement in 
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mathematics, the second grade class is more influential for pupils with a higher math score 

at the end of the first grade, in the case of Dutch the reverse is true: there the second grade 

class is more important for pupils with lower achievement at the end of the first grade 

(Figure 8). 

Figure 8. Within-class relation of Dutch achievement in the first and the second grade 

 
Horizontal axis: achievement in Dutch at the end of the first grade. Vertical axis: achievement in Dutch at the 
end of the second grade. Each regression line represents a class in the second grade. 

Thirdly, in the mathematics model the differential effect of the class can be explained by 

the average initial cognitive ability in the class. In the model for achievement in Dutch, 

however, the latter class composition characteristic does not have this explanatory power. 

Group composition and educational practice 

In the previous section about achievement in mathematics we already mentioned an 

indication for a relationship between group composition and classroom practice. A few 

other authors (Duru-Bellat & Mingat, 1998; Lam, 1996; Parkerson, Lomax, Schiller & 

Walberg, 1984; Weinert, Schrader & Helmke, 1989) also pay attention to the possibility of 

a relation between group composition and educational practice and found some evidence 

for it. Also Flemish research of Opdenakker and Van Damme (1999, 2001) concerning the 
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first grade of secondary education delivers evidence for a relation between group 

composition and educational practice. In the doctoral thesis of Opdenakker (200332, 2004) 

this topic is—among other things—investigated further. In this study a group of 132 

mathematics classes of the second grade and their 78 mathematics teachers, which belong 

to 47 schools of the LOSO-project, are investigated. Based on a theoretical model 

(Opdenakker, 2004; Opdenakker & Van Damme, 2006b) relationships between group 

composition, classroom practice, teacher characteristics, teaching styles, school 

characteristics and cognitive and noncognitive outcomes are studied. 

The results indicate that relations between group composition and class practice exist. The 

cognitive level of a class has a positive effect on the amount of instructional support a class 

receives from its teacher, which has—in turn—a positive effect on the opportunity to learn 

in the class. This means that there are indications that high-level classes have more 

opportunity to learn, one of the reasons being that they receive more instructional support 

from their teacher. More opportunity to learn leads to a higher level of mathematics 

achievement, even with control for the cognitive level of the class. Therefore, we can say 

that there are indications for unequal opportunities at the level of classes in Flanders. 

Furthermore, relations between group composition characteristics and climate indicators 

are also found. The degree of parents’ involvement in the schooling of their child—

parents’ interest in school life and parental support—when averaged over the class seems 

to be an initiator of prior achievement motivation and influences indicators of class climate 

(relationship between class and teacher, integration of pupils in the class, and learning 

climate). In turn, class climate indicators effect effort and mathematics achievement of 

classes. The higher the level of parents’ involvement, the better the relationship between 

the teacher and the class and the better the integration of the pupils in the class group. 

Because of a positive effect of the relationship with the teacher and the integration in the 

class on the learning climate, there is also a positive indirect effect of the level of parents’ 

involvement on the learning climate in the class. An elaborated description in English of 
                                                           
32 This work contains an elaborated English summary of the study. 
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these results can be found in Opdenakker, Van Damme and Minnaert (2006), and 

Opdenakker and Van Damme (2006a). 

Opdenakker (2003, 2004) also studied relationships between school composition, school 

context, school practice and outcomes. Again relations between school composition and 

educational practice are found. The average cognitive level of the school’s pupils and 

school practice variables like the cooperation between teachers are positively correlated33. 

In addition, a positive relation between school context (school size) and school practice, as 

well as interrelations between educational practice characteristics are found. 

Furthermore, Opdenakker (2004) finds evidence that educational practice is not totally 

determined by group composition and has a (direct) effect on outcomes, independent of 

group composition. This means—among other things—that teachers and schools have 

space to give shape to the educational practice independent of group composition. 

Research into effects of teacher characteristics and teaching styles on classroom practice 

within the mentioned study (see Opdenakker and Van Damme, 2006a) reveals that the 

more a teacher adopts a learner-centered teaching style (i.e. an instructionally innovative 

and pupil-centered teaching style)34, the more he/she invests in instructional support and 

the better the relationship between class and teacher is. With respect to the quality of the 

relationship between class and teacher, the classroom management skills of the teacher 

seem to matter too: the better the management skills of the teacher, the better the 

relationship between class and teacher. In addition, evidence is found that the job 

satisfaction of teachers plays a role in the amount of instructional support classes with a 
                                                           
33 With respect to these characteristics, differences are found between private (Catholic) and public schools. 
Differences between Catholic and public schools, school types and the relations between school context, 
group composition, school practice and outcomes are elaborated in the article of Opdenakker and Van 
Damme (2006b). 
34 A teacher scoring high on this style differentiates between his/her pupils and uses differentiation activities 
and material. He/she has a lot of active pupil participation during the lessons in the class and plays an active 
role when confronted with problem pupils (having problems with their cognitive, social or emotional 
functioning). He/she often discusses pupil affairs with colleagues teaching the same class, using test results to 
(re)direct his/her own teaching and having an orientation towards the development of the person(ality) of the 
pupils. 
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less high cognitive level receive. Opdenakker finds that the job satisfaction of the teacher 

affects the relationship between the cognitive level of classes and the amount of 

instructional support classes receive. The higher the job satisfaction of the teacher, the 

weaker the relationship between the cognitive level of classes and the amount of 

instructional support they receive and the smaller the differences between stronger and 

weaker classes in the amount of instructional support they receive. There are some 

indications in the study of Opdenakker (2003, 2004) that school characteristics also matter 

with respect to classroom practice. Among other things, a positive relationship between 

school leadership and integration of pupils in their classes was found. The more the 

leadership of the school leader is characterised by an orientation on the professionalism of 

the teachers and by teacher participation in decision-making, the better the integration of 

pupils in the classes is. 

Although the study of Opdenakker (2004) reveals important connections between group 

composition and educational practice, the study also indicates that effects of group 

composition on mathematics achievement are (only) partially mediated by educational 

practice. Important effects of group composition remain after having taken account of 

educational practice. This means that other, additional explanations are needed to clarify 

effects of group composition on achievement. A study of Guldemond and Meijnen (2000) 

supports the importance of the normative reference structure and—to a lesser extent—the 

significance of the comparative structure in a class in the explanation of class composition 

effects. 
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Educational effectiveness and noncognitive outcomes 

The following section introduces the topic of effectiveness research with noncognitive 

criteria by means of a study of a number of such criteria measured at the end of the second 

grade in secondary education. The subsequent section treats the evolution of particular 

noncognitive outcomes in the course of pupils’ secondary education career. 

Noncognitive outcomes at the end of the first cycle of secondary education 

As a pendant to the studies of achievement discussed above, the LOSO-data35 have been 

used to examine a set of noncognitive outcomes at the end of the first cycle in secondary 

education (Van Damme et al., 2004; Van Landeghem, Van Damme, Opdenakker, De 

Fraine & Onghena, 2002). Four criteria, derived from a questionnaire filled out by each 

pupil, have been studied: the degree to which the pupil feels at home in the school 

environment (short: ‘environment’), the extent to which the pupil does his/her best for the 

school work (‘work’), the academic self-concept (‘self’), and the social integration in the 

class (‘peers’). The study was limited to those students who reached (with or without 

success) the end of the second grade in the general track after two years of secondary 

education. The subset involved consists of 4759 students in 57 schools, who were spread 

over 291 classes when in the first grade and over 276 classes when in the second grade. 36 

It is a matter of debate what the noncognitive outcomes are for which schools should be 

held (mainly) responsible. Moreover, noncognitive outcomes that are defined as a 

responsibility of schools, can be regarded as mere means to enhance academic 

achievement or rather as valuable aims in their own right. 37 In that sense, the four criteria 

which are highlighted here certainly must not be looked upon as an optimal or definitive 

set. Actually, they represent four dimensions which turn out to be present in the answers to 

an instrument loosely called “the well-being questionnaire”. This instrument was included 
                                                           
35 See the above section about longitudinal research in Flanders and Van Damme and Onghena (2002). 
36 Of those 4759 pupils, 150 changed schools during their first two years in secondary education. The 
subsequent analyses were based on the remaining 4609 pupils. 
37 Teddlie and Reynolds (2000, pp. 325-326) advocate the construction of composite and multidimensional 
measures of school effectiveness, incorporating both cognitive and noncognitive outcomes. 
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in the LOSO-battery specifically with the aim of obtaining noncognitive outcomes for 

school effectiveness research.38 

There are rather few studies available concerning noncognitive outcomes in school 

effectiveness research. Moreover, the existing studies are not easy to compare. No clear 

lines of comparable, accumulative research have been formed yet, with the exception, 

perhaps, of the work about the academic self-concept and its interaction with achievement 

(see, for example, Marsh, Köller, & Baumert, 2001; Marsh & Yeung, 1997). But a number 

of international (Grisay, 1996; Hofman, Hofman & Guldemond, 1999; Knuver, 1993; 

Konu et al., 2002) and Flemish studies (Elchardus, Kaviadias & Siongers, 1998; Van 

Damme et al., 2004; Opdenakker & Van Damme, 2000b; Van Damme, Van den Broeck & 

Opdenakker, 2002) at least offer some points of reference regarding the gross class and 

school effects. Usually, the fraction of the variance of a noncognitive outcome due to the 

grouping in classes and schools does not exceed 12%.39. The four criteria mentioned above 

match with this pattern (see Table 1). In order to estimate the variance components in 

question, the structure of the first cycle has been represented by three levels: a basic level 

(pupils), a top level (schools), and a two-dimensional intermediate level taking into 

account the classes of the first grade as well as the second grade. For two of those four 

criteria measured at the end of the second grade, the first grade class turned out to be 

actually relevant, next to the second grade class: for the extent to which the pupil does 

his/her best (‘work’) and for the academic self-concept (‘self’). 

                                                           
38 For the items and some scales: see Van Damme et al., 2002. 
39 Exceptions are: the 22% in the study by Hofman et al. (1999) about pupils’ perception of the school and 
the 16% in the study—within the TIMSS framework—about attitudes towards mathematics by Van Damme, 
Van den Broeck and Opdenakker (2002). The first result may be due to a lack of representativeness in the 
sense that “the sector of the school is not in balance” (Hofman et al., 1999, p. 356). With regard to the second 
result, it must be noted that the pupil’s perception of his/her achievement in mathematics contributes to the 
attitude score. 
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Table 1. Total effect of grouping in schools and classes on noncognitive outcomes 
 Variance components allocated to… 

Outcome 1st grade class 
and school 

2nd grade class 
and school 

1st and 2nd grade 
class and school 

Environment 8.3% 11.3% 11.9% 
Work 7.6% 7.0% 8.3% 
Self 6.0% 6.2% 7.6% 
Peers 5.4% 6.9% 7.0% 

These results are variance components according to three-level models with pupils at the basic level and 
schools at the top level. The intermediate level consists of the first grade class (left-hand column), the second 
grade class (centre column), or (right-hand column) the combination of both in a two-dimensional level. The 
table shows the sum of the variance components of the intermediate and the top level. 

A set of seven background and initial characteristics of the individual pupils explains 7% 

of the differences between pupils of the same class in the degree to which they feel at 

home—the ‘environment’ criterion. These seven variables are: initial cognitive ability, 

achievement motivation, whether the pupil has started secondary education at the ‘normal’ 

age, degree of immunity to stress, sex, socio-economic status, and whether a language 

other than Dutch is used at home. The same set explains 13%, 15%, and (a mere) 2% of the 

within-class variance of the ‘work’, ‘self’, and ‘peers’ outcomes, respectively. The initial 

and background variables explain generally only a small part—i.e.: not more than a fifth 

part—of the between-class and of the between-school variance. There are, however, three 

notable exceptions: the seven variables explain three fifths of the variance between second 

grade classes (of the same school) of the academic self-concept, about two fifths of the 

between-school variance of the ‘work’ outcome, and about three fifths of the school level 

differences with regard to the social integration in the class. In other words: an important 

fraction of these three (small) variance components—which amount to 2.7%, 4.7%, and 

3.6% of the corresponding total variance, respectively—is explained by differences in 

recruitment. 

There is a positive relationship between the degree to which a pupil of the second grade 

feels at home in the school environment and his/her initial achievement motivation. Also, 

girls feel more at home than boys, all other things being equal. Likewise, achievement 

motivation is positively related to the extent to which the pupil does his/her best for the 
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schoolwork. And again, girls score better than boys for this outcome. In addition, the 

‘work’ outcome correlates negatively with the initial cognitive ability and with the socio-

economic status; pupils who have started secondary education ‘on time’ are less inclined to 

work hard; the same goes for pupils who use a foreign language at home (all other things 

being equal). Each one of the set of seven background and initial variables is associated 

with the academic self-concept at the end of the second grade. The initial cognitive ability, 

socio-economic status, achievement motivation and immunity to stress have significant 

positive coefficients in the model of the academic self-concept; girls have a lower 

academic self-concept than boys; pupils with Dutch as the exclusive home language have a 

lower self-concept than foreign language speakers; pupils who have started on time have a 

higher academic self-concept. Finally, three pupil characteristics are found to be related to 

the social integration in the class: the initial cognitive ability and the immunity to stress—a 

positive relationship in both cases—, and the pupil’s sex: girls are better integrated in their 

class than boys. 

When class and school composition variables—including the class and school size—are 

added to the above net effects models, some interesting additional relationships appear. For 

example: the average initial cognitive ability of the second grade class is positively related 

to the ‘environment’ and ‘work’ outcomes; the percentage of girls in the second grade class 

is connected positively with the ‘work’ criterion. None of the school composition variables 

turned out to be relevant additional predictors, although some of the coefficients were only 

just below the threshold of visibility. It must also be noted that neither the school size nor 

the class size had any explanatory power. 

In a further exploration, additional potential correlates of the noncognitive outcomes have 

been examined—in single-predictor models and by introducing them into the net effects 

models built with the initial and background characteristics and the composition variables. 

Thus it was found that pupils from a more stable family—in the sense that the child has 

been with the same parents from birth—work harder and have a better academic self-
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concept40. Secondly, there are significant differences between the pupils studying classical 

languages on the one hand and the pupils with other subject choices41. There are contrasts 

with regard to all four noncognitive criteria, but in the net effects models only the 

difference in the academic self-concept remains: students of classical languages have a 

higher academic self-concept. 

Thirdly, with regard to class characteristics, the learning climate in the class proves to be 

positively related to the degree to which the pupil feels at home in the school environment, 

the extent to which the pupil does his/her best for the school work, and the social 

integration in the class.42 For another class characteristic, the intensity of consultation 

between teachers on students and teaching methods, no connection with the noncognitive 

outcomes shows up. In contrast, more intense feedback on study results (both individual 

feedback and feedback in group) goes, all other things being equal, with a lower academic 

self-concept.43 

No connection has been found between the noncognitive outcomes and the attention in the 

school towards differences between students or the attention in the school to student 

coaching. Furthermore, any connection between the school type44 and the noncognitive 

criteria seems to be included largely in the differences concerning intake and composition. 

On the other hand, the (pooled) evaluation by the pupils of the functioning of the school in 

general has an additional positive relation to the ‘environment’ outcome. Also, pupils in 

                                                           
40 The latter effect hovers around the edge of visibility (according to a 5% significance level). 
41 Three other options are distinguished in the second grade of the general track of secondary education: 
‘general subjects’, ‘technical-theoretical options’, and ‘technical-practical options’. 
42 This finding is in line with a result from the TIMSS study about pupils’ attitudes towards mathematics in 
secondary education (Van Damme, Van den Broeck, & Opdenakker, 2002): there also, an indicator of the 
learning climate (namely: the extent to which the class group is study-oriented) has a positive correlation 
with a noncognitive outcome, having taken into account the relevant pupil characteristics and compositional 
variables. 
43 This may mean that feedback is given predominantly when problems arise. 
44 The school type distinguishes between the ASO-schools, the middle schools, the multitrack schools, and 
the TSO/BSO-schools. The middle schools only offer a first cycle. The other three types of schools add at 
least a second and often a third cycle. Amongst those, multitrack schools provide general as well as technical 
and vocational education in the higher cycle(s). In contrast, ASO-schools are limited to the general track, 
while TSO/BSO-schools only organise the technical and/or vocational tracks. 
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schools with a stronger focus on discipline and subject matter acquisition turn out to be 

less well socially integrated in their second grade classes, all other things being equal. 

Summarizing, we can state that there are relatively small but clearly marked effects of 

grouping—gross effects as well as net effects—on noncognitive outcomes of education, 

with the class level not less important than the school. Moreover, it turns out to be possible 

to establish meaningful links between (differences in) noncognitive criteria and 

characteristics of individual pupils, classes and schools. 

Changes in well-being and the academic self-concept during the secondary school career 

In the LOSO-project45, the pupils’ well-being and academic self-concept have been 

measured four times during their secondary school career. Therefore, the changes in these 

two outcomes could be studied.46 Both outcomes were found to decline between the second 

and the sixth grade. A decrease was found in the initial years, followed by a deceleration of 

that decline (De Fraine, Van Landeghem, Van Damme, & Onghena, 2006). Both girls and 

boys experience a decline in school-related attitudes during secondary school. A small 

increase at the end of the sixth grade was observed for the girls’ well-being and academic 

self-concept (see Figure 9 and Figure 10). Because girls make the transition from puberty 

to adulthood at an earlier age, this could indicate that the psychological changes associated 

with puberty account largely for the adolescent decline in well-being and the academic 

self-concept. In all grades, the girls had a higher average well-being whereas the boys had 

a higher academic self-concept. Moreover, the two average change trajectories were quite 

different, especially for the academic self-concept. The gender gap in the academic self-

concept widens from the first to the fourth grade and subsequently narrows. 

                                                           
45 See the above section about longitudinal research in Flanders and Van Damme and Onghena (2002). 
46 The potential of the LOSO-data as a basis for longitudinal studies has by no means been exhausted yet. 
Current research, for example, exploits the longitudinal structure of the database to examine the stability of 
school effects. The data have also been used to illustrate methodological work (e.g.: te Marvelde, Glas, Van 
Landeghem, & Van Damme, 2006). 



Educational effectiveness 

 50

Figure 9. Average growth curves of well-being 

 
 

Figure 10. Average growth curves of the academic self-concept 

 
 

Many studies have found that schools have a larger effect on achievement than on pupils’ 

noncognitive outcomes. The magnitude of school effects thus depends upon the particular 

criterion that is chosen. Several educational effectiveness researchers have argued that 

schools have a larger effect on individual pupils’ growth—changes in pupils’ outcomes—

than on pupils’ status—outcomes at one measurement occasion. Teddlie and Reynolds 
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(2000, p.100) state that it is more likely to demonstrate school effects of larger magnitude 

if the research is longitudinal in nature. Longitudinal studies examining gain in pupils’ 

performance can yield much higher estimates of the magnitude of school effects. Also 

Raudenbush (1995) advises researchers to study school effects in pupils’ growth, rather 

than status, since it will be more likely to discover considerable school effects. When 

pupils’ outcomes are studied over a relatively short period, the school effect may remain 

unobserved or underestimated (Hill & Rowe, 1996; Stringfield, 1994). 

However, this argument has not been completely validated because longitudinal studies 

measuring growth are still scarce in the school effectiveness domain. In our study 

regarding school effects on the academic self-concept, mixed results were found (De 

Fraine, Van Damme, & Onghena, 2006). Based on the arguments, listed above, we 

hypothesized that schools would have a larger effect on the changes in pupils’ academic 

self-concept over time (measured through the slope, the linear change parameter) than on 

the pupil’s academic self-concept at a certain point in time (measured through the 

intercept, which refers to the estimated academic self-concept at the start of secondary 

education). However, this hypothesis could only be confirmed for the girls (see Table 2). 

For the boys, the school seemed to be more important for their status than for their growth. 

Table 2. School level components of the variances of intercept and slope in a growth curve 
model of the academic self-concept 

Intercept Slope
Boys 7.8% 5.2%
Girls 9.4% 15.1%

 

More research is needed to clarify the school effect on individual pupils’ status and 

growth. We want to make a plea for more longitudinal studies in this domain (Van Damme 

& De Fraine, 2005). 
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Educational effectiveness and the school climate 

The climate metaphor is often employed in research on the impact of organisations on 

individuals, like in school effectiveness research. Hoy, Tarter, and Kottkamp (1991) define 

the school climate as “the relatively enduring quality of the school environment that is 

experienced by participants, affects their behaviour, and is based on their collective 

perception of behaviour in schools” (p. 10). Other authors also define school climate as the 

shared perceptions of participants (Goddard, Sweetland, & Hoy, 2000; Rowan, 

Raudenbush, & Kang, 1991). 

Research by De Fraine (2003) using the LOSO-data47 was built on the distinction between 

two types of school climate: the academic and the communitarian climate (Phillips, 1997; 

Shouse, 1996). An academic school climate is characterised by a focus on achievement 

whereas a communitarian school climate emphasises social cohesion. 

Many researchers have studied the ‘academic emphasis’ or ‘academic press’ in schools 

(Murphy, Weil, Hallinger, & Mitman, 1982; Shouse, 1996). Academic emphasis is the 

extent to which the school is driven by a quest for academic excellence (Goddard et al., 

2000; Hoy et al., 1991). In schools with an academic climate, teachers have high 

expectations of pupils. Achievement is frequently evaluated and monitored. An academic 

climate is also characterised by a high time-on-task, and a demanding curriculum. Giving 

homework enhances the learning time and is thus considered as an indicator of an 

academic climate. According to Phillips (1997), discipline is not an essential characteristic 

of an academic climate. But other authors (Shouse, 1996) include items of discipline in 

their measures of academic climate. Murphy et al. (1982) argue that more time can be 

devoted to instruction when clear rules and procedures are established and when 

disruptions are promptly handled. 

A communitarian school climate fosters pupils’ sense of belonging (Ma, 2003; Shouse, 

1996). For many authors, a communitarian climate is established by three core 

                                                           
47 See the above section about longitudinal research in Flanders and Van Damme and Onghena (2002). 
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components: (1) shared values and understanding, (2) a common agenda of activities, and 

(3) an ethic of caring (Bryk, Lee, & Holland, 1993; Shouse, 1996). There is a warm staff 

atmosphere, characterized by collegiality and collaboration. Teacher-pupil interactions are 

positive and warm (Bryk et al., 1993; Phillips, 1997; Shouse, 1996). Pupils feel that they 

are respected, valued and cared about by the other community members, and that they 

make meaningful contributions to the group’s plans and activities (Battistich, Solomon, 

Kim, Watson, & Schaps, 1995; Watson, Battistich, & Solomon, 1997). Schools with a 

communitarian climate have democratic governance in which pupils and teachers 

participate in the decision-making. 

The above description suggests that these two climates are opposites. But nothing is further 

from the truth. These climates are not mutually exclusive; they can co-exist (Phillips, 1997; 

Shouse, 1996). Schools can have a strong communitarian climate and at the same time 

have a strong focus on learning. For example, Plucker (1998) found a correlation of 0.64 

between the school climate conditions ‘achievement’ and ‘belonging’, which refer to an 

academic and a communitarian orientation. And Ma (2003) found that pupils in schools 

with a higher academic press had a more positive sense of belonging to school. In our 

study, we also found positive correlations between indicators of an academic and a 

communitarian climate (De Fraine, 2003). 

We measured not only the school climate, but also the climate at the class level, because 

educational effectiveness research has highlighted the importance of the class level. The 

climate characteristics were based on questionnaires administered to pupils, teachers and 

principal as a part of the LOSO-project (Van Damme et al., 2002). We studied the effects 

of the class and school climate on four pupil outcomes: mathematics achievement, 

language achievement, well-being and academic self-concept. We corrected for pupils’ 

background characteristics in order to have a fair estimation of the differences between 

classes and between schools. 

The analyses consisted of four parts. The first study looked into the educational 

effectiveness in the first and second grade in secondary school. The second study had a 
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similar design and investigated the fifth and sixth grade. The third study addressed pupil 

mobility. In most longitudinal studies, the sample is restricted to pupils that remain in the 

same institution. But here, a multiple membership model was applied to look for the 

impact of the consecutive secondary schools on student achievement at the end of grade 6. 

The fourth study consisted of the analysis of the changes in well-being and academic self-

concept during secondary education. Here, a multivariate model was applied in which the 

four measurement occasions were nested within pupils within schools. 

Our study confirmed that schools have a larger effect on achievement (20% to 40%) than 

on noncognitive outcomes (1% to 6%). Differences between classes within schools were 

large. The class level (second or sixth grade classes) accounted for 20-30% of the variance 

in gross achievement scores and 18-22% of the variance in net achievement scores. So, 

after correction for pupil intake, the proportions of variance at the class level outscored the 

proportions of school level variance. Classes were more important than schools for both 

achievement and well-being. For the academic self-concept, no clear picture emerged 

regarding the relative importance of the class and the school. 

Generally, we found that individual pupils’ achievement, well-being and academic self-

concept were higher in academically and in communally oriented classes. In other words, 

both class climates are beneficial for the four outcomes studied here. The effect of the 

school climate depended on the model, namely whether a class level was included or not. 

In the analyses with a class level and a school level, the school climate characteristics did 

not have a large effect. When the class level was omitted, the academic school climate had 

a positive effect on the Dutch achievement and the well-being. It seemed better for the 

academic self-concept when schools were less achievement-oriented. An academic school 

climate probably fosters competition between pupils which is detrimental to their academic 

self-concept. When the class level was dropped, the communitarian climate was not related 

to the achievement, nor to the academic self-concept. The well-being was higher in 

communitarian schools. 
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Educational effectiveness and gender 

Introduction 

Over the years, concern among educational researchers and policymakers has shifted from 

the underachievement of girls to the underachievement of boys (Whitelaw, Milosevic, & 

Daniels, 2000). It has been observed that, nowadays, girls outperform boys on almost 

every educational outcome: girls earn higher grades in almost every school subject, are 

more successful in (national) exams at the end of upper secondary education, enter and 

graduate from college more frequently than boys and are less frequently referred to special 

education (Arnot, David, & Weiner, 1999; Downey & Yuan, 2005; Gorard, Rees, & 

Salisbury, 2001; Kleinfeld, 1999; Rowe & Rowe, 2003; Yates, 1997). Furthermore, 

research has shown that girls have closed the gender gap in math and sciences over the past 

thirty years whereas there continues to be a large gender gap in favour of girls in reading 

and writing (Cole, 1997). This ‘changing’ gender gap has been found in different countries 

such as Great Britain, Australia, New Zealand, the United States, Canada, the Netherlands, 

Japan, France, Germany, and Jamaica (Sutherland, 1999). 

Concern for the underachievement of boys has stimulated researchers to investigate why 

boys are underachieving at school and, on the other hand, instigated policy makers and 

school principals to explore strategies to combat underachievement of boys. First, one of 

the crucial factors that have been associated with boys’ underachievement is their lower 

levels of school engagement (Jackson, 2003). It has been well documented that, on the 

whole, boys have less positive orientations towards schoolwork and learning than girls. 

Boys spend less time on their homework, are less attentive in the classroom, are more 

reluctant to do extra work, are less well organised and break the school rules more than 

girls (Davies & Brember, 2001; Engels, Aelterman, Van Petegem, & Schepens, 2004; 

Martin, 2003). It has been argued that the less positive school-related attitudes may 

develop, especially among boys, because educational effort and achievement is viewed as a 

female activity that is not consistent with the gender role of boys or their masculine 
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identity (Francis, 1999; Paechter, 1998). Moreover, especially for boys, achieving good 

results at school does not make them popular. Working hard at school or showing too 

much interest in schoolwork is perceived by most boys as ‘feminine’ or as something for 

‘sissies’ (Francis, 2000; Paechter, 1998; Warrington, Younger, & Williams, 2000). Thus, 

our first objective in a study of the role of gender in educational effectiveness, was to 

examine to what extent the lower achievement of boys is related to their lower levels of 

school engagement. 

Secondly, not only boys’ school engagement, but also the school engagement of class and 

schoolmates may play a role in the explanation of boys’ (under)achievement. Pupils are not 

educated in isolation but are educated in classes and schools together with their peers. The 

importance of the characteristics of class and schoolmates has been demonstrated as early 

as the Coleman et al. (1966) report and, since then, has been repeatedly demonstrated 

(Burns & Mason, 2002; Harker & Tymms, 2004). Coleman et al. (1966, p. 32) found that 

“attributes of other students account for far more variation in the achievement of minority 

group children than do any attributes of school facilities and slightly more than do 

attributes of staff”. Moreover, research has shown that boys experience more peer pressure 

(to conform to the stereotype of the male image) than girls (to conform to the stereotype of 

the female image) (Younger & Warrington, 1996; Warrington et al., 2000). Therefore, we 

hypothesized that boys’ achievement is more influenced by the learning culture—school 

engagement—of classes and schools. 

Thirdly, one of the initiatives and efforts that have been undertaken to combat the 

underachievement of boys is the introduction of single-sex classes in co-educational 

schools for core subjects such as math and language. One of the main claimed advantages 

of single-sex education is that teaching methods and curriculum material can be modified 

to suit the different learning styles and preferences of boys and girls (Warrington & 

Younger, 2001). However, the establishment of single-sex classes for core subjects like 

English and mathematics in co-educational schools is growing faster than the evidence to 

support it (Rowe, 1988; Gillibrand, Robinson, Brawn, & Osborn, 1999; Robinson & 
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Smithers, 1999). A major critique on research investigating the effectiveness of single-sex 

versus co-educational classes and schools was that intake differences were not always 

adequately taken into account. Single-sex schools tend to recruit pupils from higher socio-

economic backgrounds and pupils entering single-sex schools show higher initial 

performance than pupils in co-educational schools. Once these intake differences were 

taken into account, the differences between single-sex schools and co-educational schools 

often disappeared (Daly & Shuttleword, 1997; Harker, 2000; Jackson & Smith, 2000; 

Robinson & Smithers, 1999; Steedman, 1985). Furthermore, not only intake differences 

but also the sector—private versus public—and the type—academic versus vocational or 

more specifically ASO versus TSO/BSO48—of the single-sex and co-educational schools 

are important factors that need to be taken into account. In our research, the effectiveness 

of single-sex classes and schools for boys and girls in language and math achievement has 

been evaluated, adequately controlling for the selectiveness, the type and the sector of the 

schools. 

Research questions 

Thus, we have identified three main hypotheses which, when tested, may elucidate the 

gender differences in language and math achievement: 

1. It is expected that when school engagement is taken into account, the advantage of girls 

in language and math achievement will be reduced to non-significance. Furthermore, 

our objective is to test whether it is only the boys with low levels of school engagement 

who are achieving less in language and math. 

2. It is expected that the school engagement of (peers in) classes and schools has a 

stronger impact on boys’ than on girls’ language and math achievement. 

3. We propose a test of whether single-sex education is more effective for boys’ and girls’ 

language and math achievement. It is expected that the advantage of single-sex classes 

                                                           
48 ASO-schools are limited to the general track, while TSO/BSO-schools only organise the technical and/or 
vocational tracks. 
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and schools reduces to non-significance once differences in the pupil intake, the type 

and the sector of the schools are taken into account. 

Method 

The above hypotheses have been examined by building hierarchical four-level models—of 

pupils assigned to classes belonging to teachers grouped in schools—and estimating the 

parameters from the LOSO-data49. The following sections summarize the results of this 

work for (Dutch) language and mathematics achievement in the second grade of secondary 

education. Further research into gender differences in language achievement in the sixth 

grade and in the longitudinal development of language and math achievement has been 

reported elsewhere (see Van de gaer, Pustjens, Van Damme, & De Munter, 2006abd; Van 

de gaer, Pustjens, Van Damme, & De Munter, in press). Figure 11 represents the analytical 

model of the multilevel analyses. 

Figure 11. An analytical model of the multilevel analyses 

 
The effects represented by double arrows have not been tested. 

                                                           
49 See the above section about longitudinal research in Flanders and Van Damme and Onghena (2002). 
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Although the teacher level has indeed been modeled as a separate level in the four-level 

analyses, it is not depicted separately from the class-level in Figure 11 because no 

variables were included at the teacher level. As can be seen in Figure 11, gender, 

background characteristics (such as cognitive ability, socio-economic status, age, ethnicity 

and curriculum), prior—i.e.: grade 1—math and language achievement and school 

engagement (i.e.: seven different indicators of behavioural and emotional engagement; see 

below) have been included at the pupil level. (For a more detailed description of these 

variables, see Van Damme & Onghena, 2002.) At the class and the school level, group 

composition variables have been introduced, namely: the gender composition of classes 

and schools—i.e.: all girls 50, all boys and co-educational—, and the school engagement 

composition of classes and schools—i.e.: the mean of the school engagement of all the 

pupils in each class and school. 

Results 

School engagement of boys and girls. The analyses showed that girls achieved higher in 

language and in math at the end of the second grade than boys, taking into account 

background characteristics and prior achievement (Van de gaer, De Munter, & Van 

Damme, 2004; Van de gaer, Pustjens, Van Damme, & De Munter, 2006c). The gender 

differences in language achievement (d = 0.61) were larger than in math achievement (d = 

0.12). Both for language and math achievement, the results showed that girls’ higher 

achievement was related to their higher levels of school engagement. The gender gap in 

language achievement was reduced—but remained significant—when the social 

integration in the classroom, the relationship with teachers, the motivation towards 

learning tasks, the well-being at school and the attitudes towards homework were taken 

into account. The gender gap in math achievement was reduced to non-significance when 

disruptive behaviour, the well-being at school and the relationship with teachers were 

taken into account. In addition, it was found that the gender gap in language achievement 

                                                           
50 In this research, the all-girls (all-boys) classes and schools were defined as classes and schools consisting 
of more than 80% girls (boys).   
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was larger among boys and girls who showed lower levels of school engagement than 

among boys and girls who showed higher levels of school engagement. For instance, no 

significant gender differences in language achievement were found among boys and girls 

who were very attentive in the second grade classroom, whereas significant gender 

differences in favour of girls were found among boys and girls who were not very 

attentive. Likewise, no significant gender differences in math achievement were found 

among boys and girls who were very motivated towards learning tasks in the second grade, 

whereas significant gender differences in favour of girls were found among boys and girls 

who were not very motivated (see Figure 12). 

Figure 12. Interaction effect of gender and attentiveness in the classroom on language 
achievement in grade 2 (left); interaction effect of gender and motivation towards learning 
tasks on math achievement in grade 2 (right) 

  
Thick line: girls. Thin line: boys. 

Group composition effects: school engagement of peers in classes and schools. From the 

analyses it also followed that gender differences in language and math achievement 

differed between classes but not between schools (Van de gaer, De Munter, & Van 

Damme, 2004; Van de gaer, Pustjens, Van Damme, & De Munter, 2006c). The impact of 

classes appeared to be more important than the impact of schools. It was demonstrated that 

in some classes gender differences were found in favour of girls in language and math 

achievement whereas in other classes no gender differences were found. With regard to 
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language achievement, it turned out that no gender differences were present in classes 

composed of pupils who were very engaged with schooling. In contrast, boys achieved less 

than girls in language in classes composed of students who were not very engaged with 

schooling. For instance, it was shown that the mean relationship with teachers of class 

groups had a stronger impact on the language achievement of boys. Boys—with similar 

background characteristics, similar prior achievement and similar school engagement—

achieved higher with regard to language in classes of pupils who had positive relationships 

with teachers than in classes composed of pupils who had a less positive relationship with 

teachers. For girls, this effect was not found (see Figure 13). 

Figure 13. Interaction effect of gender and the class mean interest in learning tasks on 
language achievement in grade 2 (left); interaction effect of gender and school-related 
attitudes of classes  on math achievement in grade 2 of the general track (right) 

  
Thick line: girls. Thin line: boys. The term ‘A-curriculum’ denotes the general track. 

However, with regard to math achievement no evidence was found for the hypothesis that 

the school-related attitudes of the classes had a larger impact on boys’ achievement. In the 

general track51, both boys and girls seemed to benefit from being in classes composed of 

pupils with positive school-related attitudes (see Figure 13). In the vocational track, 

however, no effect of the school-related attitudes of the classes on math achievement was 
                                                           
51 In the first cycle, which consists of two grades of secondary education, there are two tracks: the general 
track and the vocational track. Pupils from the general track in the first cycle may move up to general, 
technical or vocational education in the higher cycles. The vocational track of the first cycle mainly prepares 
its pupils for vocational education in the subsequent cycles. 
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found. Furthermore, it was found that in the general track girls achieved more than boys in 

math, whereas they achieved less than boys in the vocational track. Interestingly, the 

models suggest that the curriculum—i.e.: the vocational versus the general track—played a 

more important role in accounting for gender differences in math achievement than in 

language achievement. In order to get a better understanding of gender differences in math 

achievement, differences between the two tracks need to be studied. 

Differential effectiveness of single-sex versus co-educational classes and schools on math 

and language achievement of boys and girls. No evidence was found for the possible 

advantage of single-sex classes and schools for boys in language and math achievement in 

the second grade when intake differences between single-sex and co-educational schools 

were taken into account (Van de gaer, Pustjens, Van Damme, & De Munter, 2004). On the 

contrary, controlling for background characteristics and prior achievement, boys performed 

better for language in co-educational than in single-sex classes (Figure 14). A comparable 

trend was found for math achievement. For girls, the gender composition of the classes did 

not affect their language and math achievement in the second grade. 

Figure 14. Dutch achievement of boys and girls in single-sex and co-educational classes in 
grade 2 
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For girls, however, all-girls schools were more effective for math than co-educational 

schools (Figure 15). This effect only became apparent when the type of schools (ASO- 

versus TSO/BSO-schools) was taken into account. Schools offering technical/vocational 

study programmes are often single-sex since the courses they offer are gender-specific. (In 

our dataset, about half of the all-girls schools and about 60% of the all-boys schools were 

technical/vocational, compared to only 20% of the co-educational schools.) Since schools 

offering technical/vocational tracks showed lower achievement in math—even after having 

taken into account background characteristics and prior achievement—than schools with 

academic tracks, the positive effect of single-sex schools on the math achievement for girls 

was masked when the type of school was not reckoned with. For boys, however, no effect 

of the gender composition of schools on their language and math achievement was found. 

Figure 15. Math achievement in grade 2 of boys and girls in single-sex and co-educational 
schools 
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The school type has been taken into account in the model on which this figure is based. 

Thus, not only intake differences between schools, but also the school type needs to be 

taken into account. Both boys and girls seemed to benefit of being in classes with girls. 

Summarizing. Evidence was found for the impact of not only boys’ and girls’ school 

engagement and school-related attitudes, but also of the school engagement and school-
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related attitudes of peers in class groups on the language and math achievement of boys 

and girls. However, no support was found for the advantage single-sex education might 

have for boys. 
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Educational effectiveness and long-term outcomes 

While the previous sections dealt with the immediate (i.e. short-term) influence of schools 

and classes on their pupils’ outcomes, the present section treats of a set of studies regarding 

the continuing effects of schools and classes. The continuity of school and class effects 

(i.e. the issue of long-term school and class effects) refers to the persistence of the effects 

of schools and classes on pupils at an earlier phase of schooling into later phases. The 

focus of the first study is on the transition from primary to secondary education. It chiefly 

addresses the effect of Flemish primary schools upon language and mathematics 

achievement during the first two years of secondary education. A second study examines 

the effect of the secondary school on choices after secondary education and on the career 

in higher education. 

Long-term effect of primary schools and classes on mathematics and language 
achievement 

In order to address the long-term effect of Flemish primary education, the primary schools 

and classes of the pupils in the LOSO-sample52 were retrospectively traced (as far as 

possible) and were related to the achievement level for Dutch and mathematics at the end 

of the first and second grade in secondary education (Pustjens, Van de gaer, Van Damme, 

Onghena, & Van Landeghem, in press). The major research question was if the 

achievement scores for mathematics and Dutch at the end of the first and second grade of 

secondary education depend on the pupils’ primary school and class. The sample consisted 

of 5927 pupils (92.5% of the LOSO-sample), representing 446 primary schools and 633 

classes. To control for the direct effect secondary schools have on the achievement scores 

of their pupils, the sample also included information about the 57 LOSO schools that offer 

the first cycle of secondary education, with about 350 classes53. As mentioned before, the 

achievement level for Dutch and mathematics was measured with curriculum-relevant 

                                                           
52 See the above section about longitudinal research in Flanders and Van Damme and Onghena (2002). 
53 The number of classes for Dutch is roughly, but not exactly, equal to the number of classes for 
mathematics. Also, the classes in the first and the second grade of secondary education are roughly equal in 
number. 
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multiple-choice tests that were especially developed as part of the LOSO-project. 

Multilevel cross-classified modelling techniques (Raudenbush & Bryk, 2002; Goldstein, 

1995, Snijders & Bosker, 1999) were employed. A cross-classified structure accounts for 

the fact that an individual can belong to different non-hierarchical groups. Specifically, in 

our long-term problem, not all students from one primary school move up to the same 

secondary school. 

The analyses showed that the joint contribution of the primary school and class to 

achievement at the end of the first grade of secondary education in a net effects model—

controlling for the socio-economic status, gender, home language and achievement at the 

moment of transition to secondary education—is not larger than 1%, for both criteria. 

Figure 16 illustrates the questionable importance of a long-term effect as small as 1%. 

Figure 16. Primary school residuals for mathematics achievement at the end of the first 
grade of secondary education, with 95% confidence intervals 

 
 

In Figure 16, each primary school is represented by an interval; two schools are considered 

significantly different from each other with regard to the (mathematics) achievement of 
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their students at the end of the first year of secondary education when their intervals do not 

overlap. Figure 16 shows that only a few primary schools at the extremes of the ranking 

are different in this sense. The finding that the long-term effects were even smaller when 

the second year of secondary education was considered, seem to confirm that the influence 

of the primary schools and classes on pupils’ achievement is not sustained. Furthermore, 

controlling for the achievement level at the transition between primary and secondary 

education reduced the long-term effects of the primary school and class. This means that 

an important part of the small long-term effects of the primary school and class is mediated 

by their short-term effect on the achievement level of the pupils. 

When we looked at the direct effect of primary schools and classes on their pupils’ 

academic achievement (measured at the end of primary school) we found that about 30% 

of the variance is ascribed to the levels above the pupil level. When the socio-economic 

status, home language, and gender had been taken into account (to correct for intake 

differences between schools), the total net effect of the primary school and class amounted 

still to 14.6% for Dutch and 17.2% for mathematics. We can conclude that differences 

between primary schools and classes have, in the longer term, when the pupils have left 

primary education, no consequences for their pupils’ achievement. It turns out that 

secondary schools compensate for the differences that are due to primary classes and 

schools. Our results conform best to the results of Bressoux, Leroy-Audouin, and Coustère 

(1998) and Bressoux and Bianco (2004). They examined the long-term effects, over a 

period of a single year, of primary school teachers on language and mathematics 

achievement. While we found albeit very small effects of the class (which could not be 

distinguished from the teacher) on Dutch and mathematics achievement after one year, 

Bressoux et al. (1998) and Bressoux and Bianco (2004) did not detect any significant long-

term effects. Since findings of existing studies are quite divers, there is also evidence for 

the opposite. Goldstein and Sammons (1997) for example found in a reanalysis of the 

study of Sammons, Nuttall, Cuttance, and Thomas (1995) that the primary school is even 
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more important than the secondary school in predicting pupils’ achievement scores at the 

age of sixteen. 

Note that our results do not implicate that primary schools and classes are not important in 

pupils’ educational career. Indeed, our results do not preclude the possibility of a 

cumulative effect of an effective (or ineffective) primary school/class and an effective (or 

ineffective) secondary school/class on individual pupils’ longer-term academic 

achievement. An accumulation of positive (or negative) school/class effects may produce a 

real academic advantage (disadvantage) over the years. A clear demonstration of such 

effects was given by Tymms, Merrell and Henderson (2000, p. 121-122): it was shown 

what it meant for an average pupil to attend an effective reception class (age 4) or an 

average one followed by an effective, average or ineffective Key Stage 1 class (age 5). 

Thus the primary school effects may have an important continuing indirect effect on 

pupils’ individual secondary school performance, through their influence on the 

achievement level prior to the transition, which correlates highly with subsequent 

achievement. Any primary short-term school effect on level of achievement is also likely 

to have consequences for the individual choice of study curriculum in secondary education 

and on the choice of type of secondary school, which are interrelated with each other. 

Already in the first year of secondary education pupils are divided over different tracks in 

Flanders. First of all there is a so-called ‘B-track’ where less able students are prepared for 

the transition to the vocational track at the age of 14 years. But also within the general 

track in the first cycle, different curricula exist through optional courses (a Latin and/or 

Greek course, an in-depth study of mathematics and language courses and a technology 

and/or expression course). These different curriculum options in the first years of 

secondary education are very meaningful for the further educational career of pupils, as 

was demonstrated by Van Damme et al. (1997): 80.5 % of the pupils of the Latin/Greek 

option were still in the general track at the age of 16, compared to 43.2% and a mere 8.3% 

of the pupils from the mathematics/language and technology/expression options, 

respectively; none of the students of the ‘B track’ were later found in the general track. 



Educational effectiveness and long-term effects 

  69

Unfortunately, thus far few studies in educational effectiveness research have given 

attention to alternative types of performance indicators such as the curriculum choice and 

the acquisition of a qualification. An example of such an investigation for Flanders is 

discussed in the next section. 

The effect of secondary schools on career choices after secondary education and on 
success in higher education 

A long-standing research tradition in the economics of education and in educational 

sociology inquires into the impact of education on the later career and life of adults. Yet, 

that line of research has paid no attention to the potential differences between schools with 

regard to their long-term effects. In this light, a follow-up of the LOSO-project54 was 

implemented55, in order to collect data about the subsequent careers of the sixth-graders of 

school year 1995–1996 belonging to the LOSO-cohort, and of their classmates. The 

following research topics were at the heart of the analyses of those data: (1) the impact of 

secondary schools and the influence of background characteristics of individual pupils—

including general intelligence—on the career choice after secondary education; (2) the 

impact of the secondary schools and the same background characteristics on success in 

higher education; (3) the nature of the long-term influence of secondary schools on career 

choice and success in higher education. With regard to the latter topic, the central question 

was whether the long-term effects of secondary schools are mediated by the impact of the 

schools on the level of achievement (in Dutch and mathematics) at the end of secondary 

education. Or is there an additional continuous effect of the schools on later choices and 

success? Multilevel logistic regression models were used to provide answers to these 

questions. 

With respect to the effect of secondary schools on career choices—first and third issue 

listed above—the analyses demonstrate that there are clear differences between the schools 

(see Table 3). It turns out (Model 1) that the proportion between the number of pupils 
                                                           
54 See the above section about longitudinal research in Flanders and Van Damme and Onghena (2002). 
55 Within the framework of the SONAR-project, funded by the Flemish authorities. 
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choosing the labour market and the number moving up to university is highly dependent on 

the school. This is also true when the choice for a seventh grade is compared to opting for 

university. (In both cases more than half of the variance is explained by the school.) 

Moreover, secondary schools appear different when the choice for higher education outside 

university is weighed against going to university—with 27% and 11% of the variance 

explained in the case of higher education with a single cycle and with two cycles, 

respectively. A comparison of Model 2 to Model 1 shows that important differences 

between the secondary schools stay in place when individual pupils’ general intelligence 

and background characteristics—the socio-economic status, gender, and age—have been 

reckoned with, although a part of the differences is explained. This remains true after the 

introduction of the achievement scores (in Dutch and mathematics) at the end of the sixth 

grade (Model 3). In the comparison of a transition to the labour market with a choice for 

further education at a university, for example, a third of the variance is still ascribed to 

differences between the secondary schools. Clearly, secondary schools have an effect on 

subsequent career choices which is additional to their impact on the pupils’ achievement. 

Table 3. Effect of secondary schools on the career choice after the sixth grade 
Labour 
market 
versus 

University 

Secondary 
education 

versus 
University 

Non-univ. 
higher ed. 

(single cycle)
versus 

University 

Non-univ. 
higher ed. 

(two cycles) 
versus 

University 
Model 1 
(no covariates) 

54.1% 52.2% 27.3% 10.6% 

Model 2 
(with intelligence 
and background 
characteristics) 

37.5% 41.3% 13.9% 4.9% 

Model 3 
(Model 2 plus 
achievement) 

32.9% 36.7% 8.0% 3.5% 

The effect of the secondary schools is expressed as the percentage of the variability of the criterion (the 
pupil’s relative preference for two options, as indicated by the column head) explained by the clustering of 
pupils within schools. 
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Our first exploration of the impact of secondary schools on success in higher education has 

been focussed on one type of higher education, namely: non-university higher education 

with a single cycle (Table 4). Different degrees of ‘success’ were defined by distinguishing 

between three cases: the student completes the cycle of higher education in the normal 

time; the student finishes after having fallen behind one year during his/her time in higher 

education; the student incurs a delay of more than one year or drops out altogether. The 

analyses demonstrate that secondary schools are indeed different with regard to the later 

success of their pupils. Moreover, some differences persist when individual pupils’ general 

intelligence and background characteristics are taken into account. The schools even 

remain different when achievement at the end of secondary education is controlled for. 

Table 4. Effect of secondary schools on success in non-university higher education with a 
single cycle 

 On time 
versus 

Delay of two or more 
years or dropped out 

One year delay 
versus 

Delay of two or more 
years or dropped out 

Model 1 
(no covariates) 

16.6% 4.7% 

Model 2 
(with intelligence 
and background 
characteristics) 

10.9% - 

Model 3 
(Model 2 plus 
achievement) 

8.7% - 

The effect of the secondary schools is expressed as the percentage of the variability of the criterion (the 
relative incidence of two outcomes, as indicated by the column head) explained by the clustering of pupils 
within schools. 

A somewhat different picture emerges when success at university is analysed. Considering 

the relative incidence of moving up to the fourth year at university without having incurred 

any delay in the previous three years versus all the alternatives—delay, transition to 

another type of higher education, or to the labour market—, about 5% of the variance can 

be ascribed to the secondary school. By introducing the general intelligence score and 

background variables—the socio-economic status, gender, and age—this component 



Educational effectiveness 

 72

decreases to about 3%. When the model is further supplemented with the achievement 

score at the end of the sixth grade of secondary education, however, the evidence for 

differences between the schools disappears. 

To sum up, it may be stated that secondary schools have significant long-term effects on 

the subsequent career choice of their pupils and on their success in non-university higher 

education with a single cycle. The influence of secondary school on the success of 

university students is explained by their previous achievement at the end of the sixth grade 

of secondary education. 

To conclude, we briefly discuss the effects of the most notable findings regarding the 

effects of pupil characteristics. First, we note that the socio-economic status of the family 

has a persistent influence on the careers of Flemish youngsters. Pupils with a lower social 

background are more inclined to go on to non-university higher education with one cycle 

or to the labour market, instead of university. It also turns out that their chances of success 

at university are smaller, even when the achievement score at the end of the sixth grade of 

secondary education is taken into account. Furthermore, the analyses show that having 

repeated one or more grades in primary or secondary education correlates with a less 

successful career after secondary education—also when intelligence and achievement at 

the end of the sixth grade of secondary education have been reckoned with. Pupils who 

have incurred a delay in primary or secondary education are less ambitious in their 

selection of a subsequent career and are less successful in higher education. Whereas 

relatively positive short-term effects of repeating a grade have emerged from our initial 

analyses (see Van Damme et al., 1997), here we find a confirmation of our later findings 

that in the longer run, repeating a grade has rather negative consequences (see Van Damme 

et al., 2001).56 

 

                                                           
56 For more information about the results of the study summarized in this section, see Pustjens, Van de gaer, 
Van Damme & Onghena (2004). 
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Conclusions and perspectives 

The knowledge base about Flemish and international educational effectiveness research 

proves that schools and in particular classes do matter. The direct effect of classes and 

schools on achievement is larger than on noncognitive outcomes. Group composition—the 

aggregate characteristics of your class and schoolmates—plays a major role, but there is 

also evidence of the importance of characteristics of the instruction and the support of 

pupils in the class and school. This applies to cognitive as well as noncognitive criteria of 

effectiveness. Furthermore, it turns out that group composition variables and characteristics 

describing instruction and support are interrelated. It is necessary to keep that in mind 

while interpreting models of educational effectiveness. The research results concerning the 

effect of class composition on achievement and noncognitive criteria also draw attention to 

the issue of the allocation of pupils to classes. The findings point out that a strong class—

with regard to cognitive ability, amongst other things—is advantageous for every pupil, 

whether the criterion of interest is achievement in mathematics or language or a 

noncognitive criterion such as effort or feeling at home. For achievement in mathematics, a 

strong class is particularly important for pupils with a high initial achievement in 

mathematics. There is no evidence of a positive effect of homogeneous grouping of weaker 

pupils—weaker in terms of initial cognitive ability—either from the perspective of 

achievement or according to noncognitive criteria. 

We find that it is preferable for schools and especially for classes to have an academic 

climate with a fairly high degree of ‘academic press’ and at the same time a warm 

atmosphere with good relations between teachers and pupils. As a matter of fact, it turns 

out that it is possible to combine these two climates in practice. Evidence is available for 

the impact of not only boys’ and girls’ school engagement and school-related attitudes, but 

also of the school engagement and school-related attitudes of peers in class groups on the 

language and math achievement of boys and girls. However, in our Flemish research, no 

support was found for the advantage single-sex education might have for boys. From 
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research into the long-term effects of secondary schools we learn that they have a 

significant impact on the subsequent career choice of their pupils and on their success in 

non-university higher education. The influence of secondary school on the success of 

university students is explained by their previous achievement at the end of the sixth grade 

of secondary education. But here it is necessary to keep in mind that there are considerable 

differences between the secondary schools with regard to the probability that a pupil opts 

for further education at a university. 

With regard to future educational effectiveness research, Scheerens and Bosker (1997) 

draw particular attention to the need for more fundamental work—preceding the ‘state of 

the art’ effectiveness research—in order to clarify concepts and improve the research 

methodology. Amongst other things, the rather disappointing results concerning the 

influence of characteristics of the school organisation point to this need. In our opinion, 

several topics deserve particular further attention: the issue of the dimensionality of school 

and class effects; an investigation into the differences between general and curriculum-

based achievement measures; a (further) search for differential effects and effects of 

selection and group composition. The domain of educational effectiveness research would 

benefit from more longitudinal studies, a better theoretical basis, a larger input from 

experimental work, and a further development of the tools for the statistical modelling of 

educational effectiveness. 

A desirable objective in the design and data collection for future research is, in our 

opinion, to follow a set of schools during a number of years. Like their pupils, schools 

themselves change and develop. In our view, a study of evolving schools offers a better 

chance of acquiring knowledge useful in school improvement. Furthermore, at all levels—

and particularly at the class and school level—the data should be collected not only by 

means of questionnaires but also through observation. As regards the analysis of the data, 

we expect much of the integration—supported by recent developments in software 

packages—of structural equations models and multilevel analysis. These analyses should 
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be guided by theory and should preferably be carried out on a national as well as an 

international scale. Thus it may become clear that particular globally valid conclusions 

emerge, or rather that our educational systems are so differently embedded that 

explanations of educational effectiveness are mostly context specific. 
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