7%
university of 5%,
groningen % %

i

University Medical Center Groningen

University of Groningen

Three conjectures about school effectiveness
Hofman, Roelande H.; Hofman, W.H. Adriaan; Gray, John M.

Published in:
Cogent Education

DOI:
10.1080/2331186X.2015.1006977

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2015

Link to publication in University of Groningen/lUMCG research database

Citation for published version (APA):
Hofman, R. H., Hofman, W. H. A., & Gray, J. M. (2015). Three conjectures about school effectiveness: An
exploratory study. Cogent Education, 2015(2). https://doi.org/10.1080/2331186X.2015.1006977

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 22-05-2019


https://doi.org/10.1080/2331186X.2015.1006977
https://www.rug.nl/research/portal/en/publications/three-conjectures-about-school-effectiveness(408aaa2e-fc4c-4c46-bd45-437604c723a9).html

Hofman et al., Cogent Education (2015), 2: 1006977
http://dx.doi.org/10.1080/2331186X.2015.1006977

CrossMark

Received: 26 June 2014
Accepted: 07 January 2015
Published: 13 February 2015

*Corresponding author: Roelande H.
Hofman, Institute for Educational
Research, University Groningen, GION,
Grt. Rozenstr. 3, 9712TG Groningen, The
Netherlands

E-mail: r.h.hofman@rug.nl
Reviewing editor:

H.L. Wendy Pan, Tamkang University,
Taiwan

Additional information is available at
the end of the article

cogent--0a

<X cogent

education

EDUCATIONAL LEADERSHIP & MANAGEMENT | RESEARCH ARTICLE
Three conjectures about school effectiveness:

An exploratory study

Roelande H. Hofman*, W.H. Adriaan Hofman? and John M. Gray?

Abstract: In this article, we address three broad conjectures about what really mat-
ters with respect to school effectiveness. Our review of previous evidence prompted
us to look at three sets of factors connected with classroom teachers, school policies
and processes, and matters of governance. All three have featured prominently in the
public arena. In particular, we look for the relative contributions of teacher-, school-,
and governance indicators for educational effectiveness (measured by Math achieve-
ment). About 100 Dutch primary schools form the database together with findings

of international school effectiveness research (studies, reviews, and meta-analyses).
School-level variables are the most substantial in explaining educational effectiveness.
The sector effect (public/private) explains 16% of the between school variance, other
school-level variables explain 51%, and the teacher- or classroom-level variables
explain 32%. Some of the underlying variables are identified and we address three
broad conjectures about what really matters with respect to school effectiveness.

Subjects: Education; Education Policy & Politics; Education Studies; School Leadership,
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1. Introduction and research problem

Research on school effectiveness has tended to go in phases and, on occasion, to follow fashions.
We have found this problematic. In this article, we address three broad conjectures about what
really matters with respect to school effectiveness. Our review of previous evidence prompted us to
look at three sets of factors connected with classroom teachers, school policies and processes, and
matter of governance. All three have featured prominently in the public arena. The vehicle through
which we test these is a relatively small-scale study of Dutch primary schools in which considerable
amounts of data were collected on all three areas.

Findings of school effectiveness research show that the concept of educational effectiveness is
conditioned by the context of schooling. Predictors of effectiveness differ between countries (Hendricks,
2008; Hofman, Hofman, & Gray, 2010; Lockheed & Verspoor, 1991; Scheerens, 2001; Teddlie & Reynolds,
2000) between regions, school types and school populations (Patrinos & Psacharopoulos, 2011;
Scheerens, 2008) and also between sector (public/private) of the schools (Coleman & Hoffer, 1987;
Daly, 2005; Hofman, 1995). Moreover, conditions of schooling differ strongly between developed and
(post) industrialized countries. Nevertheless, research on school and teacher effectiveness can be sup-
portive for improving education in both contexts. There are several indications that some principles of
schooling are applicable universally, while others are much more sensitive to local and cultural varia-
tion. However, research from all over the world seems to indicate that schooling is much more similar
than different across countries and cultures (Brophy, 2000; Creemers & Reezigt, 2005; Hanushek &
Woessman, 2007; Hofman, Hofman, & Gray, 2008; TALIS/OECD, 2009; Willms & Somer, 2001).

Research on effective schools and effective instruction generated a quantity of correlates of
effectiveness. Different kinds of research and research traditions (outlier, survey, case study, corre-
lational, and model steered research) sum up correlates that are supposed to explain differential
effectiveness of classrooms and schools in their outcomes on schooling (Creemers, 2006; Daly, 2005;
Lomos, Hofman, & Bosker, 2011a, 2011b). An important finding of these reviews is that it is not one
isolated factor that contributes to the effectiveness of schools but several different factors at differ-
ent levels in the school (multi-factor design).

Hattie (2009) has undertaken a synthesis of more than 800 meta-analyses including 50,000 studies
regarding influences on student achievement and includes contributions regarding student, home,
school, teacher, curricula, and finally teaching approaches. For example, important factors at teacher
level are: teacher quality and teacher expectations, teacher-student relationships, and teacher pro-
fessional development. However, Hattie also claims that the current mantra that teachers make a
difference is misleading as not all teachers are effective and not all teachers have powerful effects on
students (Hattie, 2009, p. 108). A similar argument can be made regarding school leadership; not all
types of school leadership are related to student achievement; some do better than others. These are
both examples of the universal relevance of concepts like school leadership and teacher effective-
ness, while at the same time, they show the sensitivity of some of these concepts to local
circumstances.

This study focuses on this context sensitivity of effectiveness factors from a multi-factorial and
multi-level point of view while also taking into account the influence (relative weights) of different
social contexts of schooling on educational performance of pupils. We formulate the following
research questions:

(1) Which teacher-, school-, and governance indicators contribute significantly to educational
effectiveness?

(2) What indications, if any, do we have about the context sensitivity of these effectiveness factors?

Our research is based on almost 100 primary schools in the Netherlands to answer the first
research question. Subsequently, findings of international school effectiveness research (studies,
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reviews, and meta-analyses) are used to investigate the second one regarding the context sensitivity
of the relevant factors and social contexts of schooling that have been found to contribute to
educational effectiveness.

2. Indicators of educational effectiveness
To answer the first research question, we started to look for factors that should be included in our
research on Dutch primary schools from the perspective of the contribution to educational effective-
ness. We considered three broad areas in greater detail: teacher/classroom effectiveness, school
effectiveness, and governance effectiveness.

2.1. Impact of teacher and classroom effectiveness factors

The organization and governance dimensions of schooling should map backwards from the concept
of teaching and learning (Murphy, 1991). This implicates the instructional components of learning
theories that can be seen as the basis for school effectiveness models. Within Carrol’s original
instruction model (1963), the academic learning time (ALT) developed by the teacher in the class
setting constituted the crucial factor. ALT is a derivative of the available time for learning divided by
the quality of the instruction method and the capacity of the pupil. The distinction between available
and effective learning time is an important one. Teacher management behavior will affect the effec-
tive learning time, as will his or her grouping system and instruction methods. Some instruction
practices have a strong impact on school performance: reinforcement or rewards for correct
responses or performance, remedial teaching on reading, cooperative learning, and person oriented
counseling. Moderate associations with student performance were found in teacher expectations,
individual instruction, and the use of “advance organizers.” Instruction time shows a strong correla-
tion with student achievement and seems to be a prerequisite, though not sufficient, condition with
respect to an optimal student performance (Scheerens, 2008).

The TALIS/OECD (2009) study provides an internationally comparative perspective on the condi-
tions of teaching and learning in 23 participating countries (OECD and partner countries). The find-
ings show that “At least half of teachers in most countries spend over 80% of their lesson time on
teaching and learning. However, one in four teachers in most countries loses at least 30% of their
lesson time. Country and school level differences are in this respect less important than differences
among teachers within schools” (TALIS/OECD, 2009, p. 88). Creemers and Reezigt (2005) produce
three overarching categories that contribute to the outcomes of instruction: the quality of the teach-
ers’ instruction, time to learn and opportunity to learn. Furthermore, they expect that the school
level will provide the conditions for effective instruction. They postulate that conditional factors for
the quality of instruction are the rules and agreement or cohesion in the school concerning grouping
procedures, curricular materials and teacher behavior.

In the latest model, the so-called dynamic model, Kyriakides and Creemers (2008) refer to eight
effectiveness factors which describe teachers’ instructional role: orientation, structuring, questioning,
teaching modeling, applications, management of time, teacher role in making classroom a learning
environment, and classroom assessment. Regarding this key role of the teacher, Hattie’s (2009)
meta-meta-analysis showed that the strongest predictors regarding teacher characteristics are:
quality of teaching, reciprocal teaching, teacher-student relationships and providing feedback
(Cohen’s d effect sizes >.70).

2.2. Impact of school effectiveness factors

According to Creemers and Reezigt (2005), there should be a policy at the school level to acquire
consistency in the learning process and a policy of monitoring pupils’ achievement. Stability in
the school team can be seen as a conditional factor for realizing this school policy (Hofman &
Dijkstra, 2010). Conditional to time and opportunity to learn are different school effectiveness
factors like the setting of homework by the teacher and good contact between home and
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school, an orderly school climate with clear rules, and high expectations. Moreover, Hofman and
Hofman (2011) found strong differences in effective management styles between schools with
different student populations.

Next to that, school effectiveness factors are found especially in the concept of school culture.
School culture is connected closely with attitudes, values, and school climate. It represents factors
such as expectations for student achievement, academic pressure, and emphasis on basic skills.
Evaluation mechanisms of the education process emerge in many theories and models as an essen-
tial prerequisite to effectiveness (Lomos et al., 2011a). At the school level assessing pupils’ progress
and the way teachers function is one of the pillars of educational leadership (Scheerens, 2008;
TALIS/OECD, 2009).

A highly relevant factor with respect to school culture is community participation. This factor refers
to the extent that participation of the local community, particularly the parents, is stimulated as an
integral part of the school program. When educators involve minority parents as partners in their chil-
dren’s education, these parents appear to develop a sense of efficacy which communicates itself to the
children, with positive academic consequences. It seems possible to generate rather important effects
on the educational attainment of minority pupils when school policy does not exclude parents from the
school, but stimulates parental involvement in the curriculum (Hattie, 2009; Hofman, 1995; Teddlie &
Reynolds, 2000). Research in primary education showed that the involvement of parents in school pol-
icy matters correlates positively to academic performances (Hofman et al., 2008).

2.3. Impact of the governance structure

Two different research lines seem to be relevant in explaining the possible impact of governance
structure on school effectiveness. The first research line focuses on the (different) bureaucratic
structures of public and private schools (Chubb & Moe, 1990; Hannaway, 1991; Hofman et al., 2008).
Hofman (1995) indicates that the influence of the school community on decisions of the school
boards seems to differ in line with the different governance structures and achievement levels of
public and private schools. As an explanation of this finding, they point at the relationship between
contextual characteristics of schools and the influence of the surrounding school community on
school performances.

The second research line attempts to explain these differences by drawing attention to the social
resources available in so-called functional communities that surround private, religious schools
(Coleman & Hoffer 1987). A functional community includes a social and cultural network character-
ized by structural consistency in which an inter-generational network shapes social norms and social
structures as well as their relationship. This perspective on schooling views the school as an exten-
sion of the family. The school is in loco parentis and bears the responsibility to carry out the parents’
will, transmitting the culture of the community from the older generation to the younger one
(Coleman & Hoffer, 1987, pp. 3-4). Although some cross-national research (Dijkstra, Dronkers, &
Hofman, 1997) seem to support this functional community theory, little is known yet about the
mechanisms of transition between the characteristics of the community and the school’s influence
on student outcomes (Sugarman & Kemerer, 1999).

To summarize, our review of earlier research alerted us to a number of possible conjectures for
explaining variations in school performance.! At first glance we found each of the broad areas we con-
sidered equally plausible. Our concern in the rest of this article is to make sense of these various conjec-
tures in the light of empirical evidence about their relative contributions to explaining variations.

3. Method

3.1. Sample and data collection
Different surveys were constructed to provide information for the different levels under study, that is, the
relationship between parents and school staff, characteristics of school boards, school, teacher and
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classroom indicators of school effectiveness, and math test scores of pupils in the eighth grade of
primary schools (age-group 11 or 12 years old). The original data-set consisted of 250 Dutch randomly
selected primary schools. A subset of these schools was approached to obtain additional information
regarding the governance structure on the one hand and teacher variables on the other. After combining
these data-sets 90 schools remain from the population of Dutch primary education schools. This subset
of schools shows no deviations from the original sample on crucial (aggregated) pupil-level variables like
socioeconomic status, gender, and intelligence, nor with respect to school culture variables. Our data
represent therefore a reliable national sample of Dutch schools for primary education. At micro-level
about 700 pupils from grade eight (age-group 11/12 years old) were sampled; within every school one
classroom was randomly chosen. Only pupils with all scores were included in the data-set. There are
some very small schools in the sample with only a few pupils in a classroom resulting from the national
policy of one school in each village. However, multi-level modeling takes into account these small sample
sizes. Pupil achievement was measured with standardized achievement tests for math performances.
Testing was conducted classroom-wise for both IQ and math achievement on the same day.

3.2. Hierarchical structure

The data-set used in this study has hierarchical structure. Accordingly, we assume a two-level struc-
ture (schools and pupils nested within schools). However, since research into school choice has
found that self-selection may cause differences between the pupils’ populations of schools, possible
individual correlates with math achievement will be taken into account. Pupil-level variables, such as
gender, socioeconomic background, intelligence, and former achievements will therefore be han-
dled as covariates in the model of analysis.

3.3. Variables

3.3.1. Individual variables
The next table describes the statistics for the pupil variables (covariates and dependent) at the indi-
vidual level.

Table 1 shows some difference in the pupil covariates that relate to the sector effect. The student
intake of public schools in the Netherlands shows the lowest IQ scores and lowest SES-scores. From
the three categories of private schools, the pupils from neutral schools score highest on these
covariates.

At the output level, pupil attainment scores in arithmetic were measured with a standardized
achievement test developed by CITO, the National Testing Institute. The arithmetic tests included

Table 1. Descriptive statistics of pupil-level variables and sector

Mean Std. Dev Min Max
Mathematics 103.2 13.6 58.9 122.4
Intelligence 103.7 143 54.5 147.8
Socioeconomic status 35 13 1.0 6.0
Gender Male =1

Female =2
Mathematics 1Q SES N

Public 99.2 102.6 33 177
Catholic 105.2 104.3 3.5 349
Protestant 102.5 103.5 3.4 148
Neutral (secular) 105.6 105.6 3.8 24
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mental and interpretative arithmetic, measurement, percentages, figures, and proportions. Pupils in
the public schools show the lowest scores on the math test, while the catholic and neutral schools
score highest.

3.3.2. Governance variables
The governance structure of school boards was measured using structural and cultural dimensions.

The structure of governance was measured with surveys administered to the chair and secretary of
the school board. This structural side relates to indicators like the scale of governance (scale: how
many schools does one board govern) and the board’s financial policy (finpolicy). The financial policy
of the school board is measured using a scale of 13 items (« = .82) with the same question for each
item: “how frequent is the school board involved with ...” (for example) getting extra finances for the
school they govern’ or with ... “buying new learning materials for the school they govern.” Furthermore,
we used a third indicator of the structural side of the school board. The variable regular represents
how frequently the school board has regular meetings with various school parties like the principal,
the teachers, the participation council, the parents’ council, or non-teaching personnel (five items
with a = .80).

The cultural side of the functioning of school boards focuses more on the climate or external ori-
entation. The indicator (influence) measures the influence that the school board ascribes to different
members of the school like the principal, the teachers, the participation council, the parents’ council,
and parents in general on the decisions of the school board. This influence was measured on a scale
from 1 (no influence) to 4 (a lot of influence) on decisions of the school board (a =.73).

3.3.3. School variables

Several indicators have been used to measure school culture and school policy towards parents at
the institutional level. School policy towards the relationship with home environment or the parents
constitutes the second dimension at the institutional level. The participation of parents (oudpars) in
the school focuses on concrete activities of parents (extracurricular activities, in lessons, and organi-
zational aspects) and the influence of parents on the policy, organization, and educational goals of
the school. Oudpart refers to the frequency of participation of parents in the school, whereas oudco
refers to the cohesion in the school team on participation of parents.

The second dimension regards the school culture. This concerns variables that are conditional on
the quality of instruction such as the degree of achievement oriented policy in the school (sexpect)
and emphasis on basis skills (sbasics). There should be a degree of pupil evaluation oriented policy in
the school policy to acquire consistency in the learning process and a policy of monitoring pupils’
achievement (evaluation). Stability in the school team (teamsta) can be seen as a conditional factor
for realizing this school policy. The factor time and opportunity to learn consists of variables like the
degree of orderly school climate with formally stated school rules (order and srules). In Table 2, the
psychometric statistics for the variables at the school and governance level are presented.

3.3.4. Teacher and classroom variables

At the classroom level, indicators have been used to represent the three overarching categories that,
hypothetically, will contribute to the outcomes of instruction: the quality of instruction, time to learn,
and opportunity to learn. The quality of the instruction process is represented by the clarity of classroom
rules (crules), by the degree of regular feedback on achievement to pupils (feedback), by the influence of
the teacher on the learning attitudes of the pupils and the freedom given to organize his/her learning
process (independ), by participation of teachers in the decision-making process (participate), and by the
achievement orientation (cexpect) and working together of teachers (together). Time and opportunity to
learn is measured as the percentage of time spent on basics like arithmetic and language (cbasics) and
also by the setting of homework by teachers (homework), the efficient planning of the instruction pro-
cess (planning) and the planning by teachers of work by pupils with learning problems (planproblem).

Page 6 of 13



Hofman et al., Cogent Education (2015), 2: 1006977 Q;Kr: Cogent o ed u CatIO N
http://dx.doi.org/10.1080/2331186X.2015.1006977

Table 2. Psychometric statistics school-level variables

Variable Mean Std. Dev Min Max Items Reliability
Governance structure
Scale 593 8.22 1.00 44.00 1 -
Finpolicy .04 1.05 -2.18 2.83 13 a=.83
Regular 6.25 2.31 2.00 10.00 5 a=.80
Influence 2.05 45 1.38 3.38 8 a=.73
School-parent policy
Oudpars 2.84 43 1.71 4.00 4 a=.80
Oudpart 2.59 42 1.75 4.00 3 a=.71
Oudco 444 2.86 .00 18.00 1 -
School culture
Sexpext 2.52 .62 2.00 4.00 2 Sum
Shasics 3.16 .69 2.00 5.00 6 H=.53
Order 4.49 41 291 5.00 11 a=.83
Srules 1.97 .65 1.00 4.00 4 H=.67
Evaluation 4.18 1.27 1.00 6.00 3 Sum
Teamsta 73.81 22.06 .00 100.00 1 %

Table 3. Psychometric statistics classroom-level variables

Variable Mean Std. Dev Min Max Items Reliability
Instructional quality

Crules 2.82 .25 1.50 3.00 8 a=..87
Feedback 2.76 45 1.67 3.83 12 a=.72
Independ 2.22 46 1.50 3.63 8 a=.73
Participate 31.08 6.53 12.00 40.00 8 a=.92
Cexpect 236 .58 1.22 3.89 9 a=.75
Together 1.06 .92 0 3 3 H=.38
Time and opportunity to learn

Cbasics 50.84 10.82 28 100 2 Ratio
Homework 1.97 43 1.0 3.33 3 Sum
Planning 65.08 15.92 20 100 4 %
Planproblem 2.13 1.17 0 4 4 H=.43

Most of the indicators are measured by means of Likert scales which proved sufficiently reliable
(reliabilities between .66 and .91) or, when an underlying hierarchy among items was assumed, with
reliable Rasch scales (H between .43 and .67). Sometimes sum scores (in case of “hard” frequency
measures e.g. number of contacts of teachers with parents) were used. In Table 3, the psychometric
statistics for the classroom-level variables are presented.

4. Methodology: multi-level modeling of the research problem

The modeling strategy will be that, first of all, a so-called empty model will be estimated in which the
pupil- and student-level variance will be determined. Next, the covariates model will be fitted, con-
taining individual-level variables, such as intelligence, ethnic and socioeconomic background, and
gender. We estimate the sector effect, which is represented by the factor ‘denomination’ consisting
of four sector categories: public, catholic, protestant, and neutral schools, in a separate model. The
proof of the pudding will be the introduction of the governance structure, school, and classroom fac-
tors in three separate variable blocks.
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Multi-level analyses consisting at the pupil level and school levels were conducted with the Varcl
computer program. The following models are included in the analyses.

(A) Empty, covariate, and sector model:

Model 1: Estimates of variance components for individual and school level
Model 2: Pupil covariates
Model 3: Sector effect: denomination

(B) Models including school level:

Model 4: Governance structure of the school

Model 5: School policy towards relationship with home environment/parents

Model 6: School effectiveness factors; school culture: school policy towards norms, climate, and
achievement

(C) Model including the teacher/classroom level:

Model 7: Classroom effectiveness factors: quality of instruction, time, and opportunity to learn

Due to data collection procedures, we were not able to separate the classroom, school organiza-
tion, and governance level in the multi-level analyses. Therefore, we used a stepwise input proce-
dure of clusters of variables which gives an indication of the relative contribution of these factors.

5. Results

5.1. Basic variance components and individual-level effects

The so-called empty model (see the first column in Table 4) is the first model fitted. The outcomes of
this model show significant between school variance (43.0) in math achievement scores, thus it
makes sense to search for governance and school and classroom-level correlates that might
account for this school-level variance. The intra-school correlation coefficient, that is, the indicator
of the percentage of variance at group level is .23 (school variance 43.0/total variance 189.6). So,
23% of the total variance in math scores is due to school-level factors. This significant amount of
between-school variance also indicates that the math scores at the aggregated school level, in
terms of a 10% prediction interval, will vary between 89.7 and 115.5 points.

The pupil model shows three significant effects. Pupils with higher intelligence levels, from higher
socioeconomic family backgrounds, and boys, perform relatively well. Introduction of the gender
variable makes clear that there are also random effects, that is, schools differ in their success
for boys and girls. The variance components concerned with this between schools’ gender effects
are included in the model (see bottom lines of Table 4).

5.2. Governance effects

The governance model contains first school sector: public, catholic, protestant, and neutral schools.
The public schools serve as baseline group in the analysis, they also score lowest of the four school
sector categories on mathematics achievement. In upward order, we distinguish protestant and
neutral schools. However, it is the catholic schools that show a significant higher achievement level
than the public schools.

The new structural variable of school governance shows a significant impact on math achieve-
ments, that is, how frequently the school board has regular meetings with various school parties
(regular). On the cultural side of the functioning of school boards, it is the influence of members of
the school community on decisions of the school board (influence) that plays a significant role.
Remarkable here is the mediating effect: the positive impact of attending a catholic school disap-
pears after inclusion of this structural school governance factor. This finding expresses that in
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Table 4. Results of the multi-level regression

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Empty Pupil Sector School I: School II: | School III: Classroom
governance parents culture

(1) Grand mean 102.3 43.2 40.6 34.6 34.7 25.2 8.1
(2) 1Q 54 (.03)** n.s.d. n.s.d. n.s.d. n.s.d. n.s.d.
Male .00 (.00)
Female -1.4 (.8)*
SES 13 (.3)*
(3) Public .00 (.00) .00 (.0) .00 (.00) .00 (.00) .00 (.00)
Catholic 4.6 (1.5 | -.80 (2.4) 1.4 (2.4) -19 (2.2) -2.2 (1.8)
Protestant 2.0 (1.7) -2.8 (2.5) -2.9(2.5) -3.7 (2.3) -2.8 (2.0)
Neutral 4.0 (3.2) 51 (3.9) 40 (3.5) -48 (3.4) -11 (2.9)
(4) Regular .50 (.40) 72 (.29)**
Influence 33 (1.5)** 4.2 (1.3)* 3.2 (1.0
(5) oudpart 1.6 | (1.4) 2.6 (1.3)* 2.6 (1.0
oudco 01 | (21) 53 (.16)**
(6) Evaluation 2.6 (.48)* 2.5 (.45)
(7) Rules 3.7 (2.0)*
Homework 2.4 (1.3)*
Together -1.8 (.61)*
Planning .09 (.03)**
planprobl 14 (Lle)**
School variance 43.0 (6.6) 25.1 (5.0 21.2 (4.6) 16.7 (4.1) 16.4 | (4.0) 8.3 (2.9) 2 (.4)
Student variance 146.6 83.2 83.2 83.1 83.2 82.7 83.4
Gender/school* - 12.3 (3.5) 10.9 (3.3) 10.8 (3.3) 10.1 | (3.2) | 10.6 (3.3) 9.7 (3.1)
Deviance 5562 5185 5175 5162 5160 5130 5086
Percentage school variance™* - - 16% 33% 35% 67% 99%

Notes: Standard error in parentheses; only significant effects.

Gender/school: gender school variance; Percentage school variance: percentage explained school variance.
*Coefficient significant at .05 level.

**Coefficient significant at .01 level.

catholic schools, the influence of members of the school community such as the principal, the teach-
ers, and certainly also the parents on decisions of the school’s governing body is stronger than in the
other three school sector categories and especially strong compared to the public schools. The
explained school variance increases by 17 points from 16 to 33%.

5.3. School effects

A block of variables regarding the school policy towards the relationship between school and home
environment is incorporated in the analysis. None of the included variables shows a substantial impact
on math achievements and neither do they have an impact on the sector effect. School effectiveness
variables which are viewed as conditional to instructional effectiveness (the second variable block)
exert a strong impact on math achievements. In particular, it is the emphasis in school policy on evalu-
ation and monitoring of pupil performances (evaluation) which shows a significant effect. Interestingly,
the incorporation of school culture in the model also leads to some changes in the effects of the school
policy towards the relationship between school and home environment. The frequency of participation
of parents in the school (Oudpart) becomes a significant factor at this stage of the analysis. This indi-
cates some sort of interaction between parental involvement and school culture. It may be that this
emphasis on evaluation and monitoring stimulates and implicates more school/parent contacts.
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Inclusion of school culture leads to a) negative coefficients for the original positive effects on
math for the private, especially the catholic, schools (again a mediating effect) and b) a quite sub-
stantial increase in explained between school variance, that is, with 32 points from 35 to 67%.

After inclusion of the school-level factors, we do not observe a significant decrease in the random
variance component regarding gender. In other words: the school-level factors, such as, “the influence
of members of the school community on the decisions of their school board” (influence) and “the degree
of pupil evaluation oriented policy of the school” (evaluation), do not produce an egalitarian effect.

5.4. Teacher and classroom effects

Finally, we included the teacher and classroom effectiveness factors in the model. The expectation
that the way teachers instruct their pupils and manage their classroom will affect math achieve-
ment significantly is affirmed by the results shown under column seven in Table 4. The extent to
which teachers work together (Together), teachers use efficient planning procedures concerning the
instruction process (Planning), and teachers’ make use of efficient planning procedures concerning
pupils with learning problems (planproblem) exert strong significant effects on math achievement.
We observe that teachers who work together in regular school activities (together) produce better
results on math than teachers that work together only in extracurricular activities.

Furthermore, our model shows moderate effects on math achievement of classroom variables
from the quality and quantity of instruction dimensions. An expression of the latter is the extent to
which there exists clarity about the classroom rules (rules). Illustrations of the importance of time
and opportunity to learn factors are the focus of teachers on curriculum basics like arithmetic and
language (basics) and the extent to which teachers give homework systematically (homework). The
joint impact of these factors on math achievement is large as is clearly expressed in the additional
explained variance of 32 points (from 67 to 99%).

Moreover, after inclusion of the classroom factors, we observe a decrease in the random variance
component on gender. The classroom factors, such as cooperation among teachers, teachers’ effi-
cient planning, feedback on achievement, clarity of rules the teacher sets for his or her classroom,
seem to produce some egalitarian effect concerning gender-specific achievement.

6. Summary and implications

The findings show that the school (level) variance component makes up 23% of the total variance in
math achievement of pupils. When we examine the different portions of variance explained by the
various blocks of variables in our analysis, it is apparent that the school variables are the most sub-
stantial. The sector effect (public/private) explains 16% of the between school variance, the school
variables explain additionally 51% and the teacher or classroom variables 32%. Within the school-
level variance, component school culture variables are dominant: governance structure takes 17%
of the school variance (additional to the sector model), school-parent relationship 2% and school
culture variables 32%. It is in particular the emphasis in school policy on evaluation and monitoring
of pupil performances that seem important.

6.1. Implications for teachers and classrooms

The study shows that the extent to which teachers work together in regular school activities and use
efficient planning procedures concerning the instruction process and concerning pupils with learn-
ing problems, exert significant effects on math achievement. Additionally, clarity about the class-
room rules, the extent to which teachers give homework to all pupils, and the focus on basics show
moderate effects on math achievement.

A supportive classroom climate as well as cooperative learning is well associated with the signifi-
cance of collaboration of teachers that was found to be important in this study. Teachers will have
to show cooperation themselves as good practices for pupils. These findings are in line with the
outcomes of the synthesis of over 800 meta-analyses relating to the importance of classroom
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climate and cooperative learning of Hattie (2009) with moderate to strong effects for cooperative
learning (Cohen’s d from .41 to .59). Furthermore, planning and working together improves the cohe-
sion in the school which exerts positive effects on pupil performances. This aligns with outcomes
from a recent review of Lomos et al. (2011a) into the possible impact of teacher collaboration, pro-
fessional community and networks on student achievement. The review is based on an analysis of
the quantitative studies that were performed in the last 30 years in secondary education Lomos et
al. found small positive effects of professional community on student achievement (Cohen’s d
between 10 and .40).

These findings imply that teacher training should dedicate a fair amount of time showing teachers
effective ways to cooperate, plan, and work together with other teachers in their school. A specific
reason for the importance of such teacher cooperation lies in the positive relationship of “clarity of
rules” with math achievement of pupils. Teachers being part of a school team should be aware of the
impact of (in) consistency of rules for classroom behavior. It should be obvious for pupils what their
teachers stand for and which set of rules and norms pupils should comply with throughout the
whole school. A safe and orderly classroom climate asks for a clear set of rules shared by all teachers
and accordingly maintained in the same way in every classroom. Furthermore, the emphasis teach-
ers put on curriculum basics (math, reading, and writing skills) can be seen in line with the curricu-
lum alignment principle which puts forward the relevance of goal oriented curriculum development
(Creemers, 2006).

6.2. Implications for schools: evaluation and monitoring

The evaluation factor consists of three elements which jointly indicate a school-level focus on evalu-
ation of pupil achievement. The first element is the extent to which standardized school perfor-
mance tests are administered. The second element to what extent the outcomes of these tests are
being used to evaluate the adequacy of the subject matter that is being offered. The last aspect
concerns the fact whether the achievement scores are part of a system of central registration. The
evaluation factor expresses the awareness of the relevance of evaluating behavior of pupils and
other school parties and using the generated information for adapting and improving the learning
process. In this respect, Hattie (2009) found feedback to be the strongest predictor of student per-
formance, but he also stresses that frequent testing is only effective if teachers receive feedback
from the tests in order to fit their instruction to the strengths and weaknesses of the student perfor-
mance (Cohen’s d = .72). Scheerens (2008) aligns with our findings as he concludes in his meta-
analysis that next to effective use of learning time and an orderly and safe climate, an output
oriented monitoring and evaluation policy is important for student achievement. The TALIS/OECD
(2009) study also concludes that the evaluation of education (teachers’ appraisal and feedback) is
important for changes in teachers’ practice to improve their teaching.

6.3. Implications for governance: school-based management

School board policies and their relationships with other parties, for example, teachers and parents
are relevant in most education systems. Several studies on education management suggest that
instructional leadership is associated with effective schools. However, in the setting of many devel-
oping countries principals apparently function as the lower link in an organizational chain that
extends from the school through local educational boards, district supervisors to central staff
(Hofman, Hofman, Gray, & Daly, 2004; Scheerens, 2001). Our study shows a positive impact of school
governance on math achievement, if the influence of members of the school community on the
boards’ decisions is relatively high. This finding indicates that the responsiveness of governance to
the educational knowledge of staff and other parties involved in the school life, such as parents, is
crucial.

In line with this finding, we observe the much discussed findings of the research by Chubb and

Moe (1990) and Hofman et al. (2008) which indicates the significance of the different bureaucratic
organization on variation in effectiveness of public and private (religious) schools. In this respect, it
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is interesting that Hattie (2009) found positive relationships between religious and charter type of
schools and student performance. Our findings advocate an approach with less decision-making in
the central office and board room and to give more authority to individual schools. The policy and
decisions of the school board should rely more strongly on information and input from members of
the school community, for example, teachers. Moreover, a “team approach” seems to be a preferred
vehicle for involving others like school staff and members of the community in the decision-making
process of the school or district. This finding is in line with a recent review of Lomos et al. (2011a) into
the possible impact of teacher collaboration, professional community, and networks on student
achievement. The review is based on an analysis of the quantitative studies that were performed in
the last 30 years in secondary education. The findings show positive effects of professional commu-
nity on student achievement.

It is important to note that we use math achievement as a single indicator for student achieve-
ment while in the studies conducted worldwide on educational effectiveness various (often cogni-
tive but also non-cognitive) indicators are used. This can clearly be viewed as a limitation of the
current study.

7. Conclusion

This analysis has sought to address some important but nonetheless perplexing questions that have
clouded research on school effectiveness in recent years. It has become customary to argue vocifer-
ously that previous conceptions of the major sources of variance have been overturned by whatever
perspective the most recent researchers have chosen to dwell on. Our research, by contrast, pro-
vides some support for a number of different viewpoints. Governance matters—the sector effect is
significant in this study and there is certainly room for its continued exploration as a lever for policy
development. But school and classroom variables are also highly significant and international com-
parative research supports the statement that these outcomes are valid for different contexts
(Hattie, 2009; TALIS/OECD, 2009). In the analyses reported here, we have partitioned them into
school-level and classroom-level components. The data suggests that school-level differences are
important and these findings are consistent with other work on elementary school differences. At
the same time, however, the evidence supports statements about differences between classrooms
and teachers. They are, of course, highly interrelated. School principals establish the policy climate
within which teachers can function but, by the same token, teachers’ behaviors determine the limits
within which schools can develop. We started, adopting the conventional mind-set of the discipline,
by asking the question which matters most? The conclusion of this exploratory study is that they all
continue to have mileage.
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