
Chapter 2
Earlier Meta-Analyses

Jaap Scheerens and Rien Steen

Introduction

In this chapter we will summarise meta-analyses that we conducted earlier
(Scheerens and Bosker 1997; Scheerens et al. 2007). In the final section a brief
overview of the results of other meta-analyses will be given.

Description of Earlier Conducted Meta-Analyses
by the Authors

In this section a description is given of quantitative analyses conducted on the basis
of a data set that combined studies from two previous meta-analyses, namely those
by Scheerens and Bosker (1997) and by Scheerens et al. (2005). Combined results
are presented in Scheerens et al. (2007). Both data sets were re-checked and scru-
tinised, which in some cases led to a different ‘‘scoring’’ of the basic effect sizes.
Only associations of school and instructional variables with cognitive educational
achievement were used in the analyses. The meta-analyses were focused on school
and instructional conditions expected to be positively associated with student
achievement. Only results on instructional leadership will be presented here.

J. Scheerens (&) � R. Steen
Department of Educational Organization and Management,
University of Twente, P.O. Box 217, 7500 AE Enschede,
The Netherlands
e-mail: J.Scheerens@utwente.nl

R. Steen
e-mail: R.Steen@utwente.nl

J. Scheerens (ed.), School Leadership Effects Revisited, SpringerBriefs in Education,
DOI: 10.1007/978-94-007-2768-7_2, � The Author(s) 2012

31



The size of the data base for the school level factors is shown in Table 2.1.

Methods

Literature Search

A meta-analysis relies on collecting as many studies as possible regarding the
topic of interest. The search methods included searches on the Web of Science,
and the ERIC and ERA databases. The search was focused at articles published
between 1985 and 2005. In addition, the literature database of ECER confer-
ences was examined. In the search the following key words were used: school
effectiveness, learning results, effectiveness, effective teaching, effective
instruction, teacher effectiveness, educational effectiveness, school effectiveness
and student achievement. Finally, recent reviews and books on school effec-
tiveness were checked in order to find additional relevant literature (‘snowball
method’).

The first step of this search resulted in several hundreds of publications. From
these publications, about one-third appeared not to be useful for our purposes,
while from one-sixth of all publications it could not be determined whether or not
they contained useful information. These were articles that appeared to be inac-
cessible. This left us with 155 articles that contained information relevant for the
purposes of our study in the domain of school effectiveness and 177 articles in the
domain of teaching effectiveness. These articles were analysed with regard to
effect size presented on student achievement outcomes and relevant school and
teaching effectiveness variables, while at the same time data were collected on
particular study characteristics.

Type of Meta-Analyses

A meta-analysis can be conducted in different ways. In this study two types of
meta-analyses were carried out. First, a so called ‘‘vote-counting’’ procedure
took place applied to the school level variables. Vote counting comes down to

Table 2.1 Numbers of studies and replications for the school level variables (‘‘replications’’ are
associations between the school variable in question and student achievement)

Publications Replications

‘‘Old’’ studies 1985–1994 83 511
‘‘New’’ studies 1995–2005 72 700
Total 155 1,211
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counting the number of significant (positive and negative) associations between a
dependent variable and a specific independent variable of interest from a given
set of studies. More specifically it was examined for each selected study whether
or not the test statistic concerning a particular variable of interest exceeded a
conventional critical value at a given significance level. In our case a level of
a = 0.05 was used. It might be considered to take the individual study as the
unit of analysis. However, it must be noted that some studies deal with multiple
outcome indicators and/or multiple indicators of concepts relating to teacher and/
or school effectiveness. For example, when a (hypothetical) study is using two
indicators on the factor time (e.g. time spent on mathematics and time spent on
reading) and assesses the impact of each indicator on two outcomes (e.g.
mathematic test and reading test), there are four relationships (2 process indi-
cators 9 2 outcomes). These four relationships were combined into two rela-
tionships by averaging the effects of both indicators for each of the outcomes.
The resulting two relationships were examined for their direction and signifi-
cance and, consequently, these two results (or replications) were included in our
final data set. A similar approach was used when one indicator is used in studies
carried out in several countries, i.e. the relationship for each country is entered
as a separate replication.

The conventional vote-counting procedure has been criticised on several
grounds. First, it does not incorporate sample size into the vote. As sample
sizes increases, the probability of obtaining statistically significant results
increases. Second, the procedure does not allow the researcher to determine
which treatment is the best in an absolute sense. Although information is found
about the best treatment, it is unknown what the margin of superiority is; it
does not provide an effect size estimate. Third, the procedure has a very low
power for the range of sample sizes and effect sizes most common in the social
sciences. When effect sizes are medium to small, the conventional vote-
counting procedure frequently fails to detect the effects. Moreover, for medium
to small effect sizes, the power of the conventional vote-counting procedure
tends to zero as the number of studies to be included increases (Bushman
1994). Finally, when a vote-counting procedure is followed, associating counts
with moderator variables (study or content characteristics that might influence
whether a replication is significant or not) can only be done in a relatively
crude way, as compared to procedures in which effect sizes for each replication
are calculated.

Given this critique, a more refined approach has additional value. Such an
approach makes it possible to estimate the ‘true’ effect sizes concerning the
association of particular independent variables (in our case process indicators
that represent a particular effectiveness-enhancing condition e.g. parental
involvement) and dependent variables (school effects, in our case, e.g. student
achievement scores in mathematics). Moreover, such an approach makes use of
the fact that effect sizes vary among studies. Analysing this variation makes it
possible to establish whether specific study characteristics may account for it.
We have applied such an approach to our set of studies and replications as well.
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In fact, next to the quantitative approach, the vote-counting procedure was only
used for the meta-analysis on school factors, whereas for the meta-analysis of
teaching effectiveness studies we used the multi-level quantitative technique
only.

More specifically, a multilevel approach to meta-analysis (Raudenbush and
Bryk 1985; Hox 2002) was applied. In this approach the selected studies are
considered to be a sample from the population of studies, in our case this
regards the relationship between specific school effectiveness indicators and
student outcomes. Nested under each study are the secondary units: the schools.
Each study can then be viewed as an independent replication. This concept
could be used but would not solve the problem of biased estimates due to
unidentified dependencies when applying multiple results from one study, e.g.
when effects are reported for mathematics and language achievement in one
study while using the same sample of schools and students. To deal with this
problem, instead of the two-level model for meta-analysis a three-level model
was used, in which the highest level of the studies is referred to as the across-
replication level, and the multiple results within a study as the within-replication
level. The principal advantages of the statistical meta-analysis employed here
are threefold: first, the information from each study is weighted by the reliability
of the information, in this case the sample size and second, dependencies within
study replications are controlled for. Third, the method applied enables us to
examine which study characteristics (or moderators) are responsible for the
variation in effect sizes.

Results on School Leadership

Dependent and moderator variables

Dependent variables used in our study were student outcomes in the cognitive
domain, namely student achievement results in mathematics, language, and other
subjects, including science.

As it was stated in the above, our method allows us to model effect sizes as a
function of study characteristics. A first relevant characteristic deals with the ques-
tion of whether studies have used a language, a mathematics test score, or another
score to assess student achievement. This moderator provides insight into the
question as to which learning outcomes are most ‘malleable’ by school character-
istics. Previous studies (Scheerens and Bosker 1997) suggest that schools have more
impact in the area of mathematics than in the area of language. In our study 45.3% of
our data relate to the use of a math test, 33.8% of all results to a language test.

Apart from examining the impact of the type of test employed, we also
investigated the effects of the country in which the study was conducted (the
United States of America, the Netherlands, or other countries) and the education
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level or sector in which the study took place (primary or secondary education).
Results regarding these study characteristics provide insight into the question of
which context is most ‘susceptible’ for school effectiveness indicators. Studies
from the past show that, by and large, effect sizes are higher in US-schools and in
primary schools (Scheerens and Bosker 1997, Chap. 6). In our study 33.5% of all
effect sizes relate to studies conducted in the US, 24.5% to studies carried out in
the Netherlands and 42% to studies conducted in other countries. With regard to
school type 63.7% of all results relate to studies carried out in primary schools
(36.3% in secondary schools).

The other moderator variables relate to the quality of the studies involved. One
of them relates to the issue whether or not studies control for student intake
characteristics. Effect sizes are by definition less accurate in case outcomes are not
corrected for student intake characteristics. Almost all studies in our database
include characteristics such as socio-economic status, age, gender, ethnicity and, in
a minority of cases, prior achievement, implying that only in rare cases the
dependent variable represents learning gain. In this study 73.2% of our results have
a ‘value added’-character. Another feature of school effectiveness research is its
reliance on correlation design and consequently on statistical techniques suited to
analyse data produced by such a design. With regard to statistical techniques in the
nineties the school effectiveness community has witnessed the rise of multi-level
analysis, a technique which takes into account the ‘nested’ character of data and
therefore yields more precise and accurate results than studies relying on, for
example, aggregate data. Nowadays this technique is prevalent in school effec-
tiveness research, although other more traditional techniques are still employed as
well. This raises the question of whether studies applying ‘high quality’ techniques
such as multi-level analysis yield different results from studies in which more
traditional techniques have been used. We therefore included ‘‘multi-level/not
multi-level’’ as an additional moderator variable in our analyses. In our study
57.6% of all results are based upon multi-level techniques, the other 42.4% on
other techniques.

To indicate the effect of school effectiveness variables, Fisher’s Z transforma-
tion of the correlation coefficient was used. Not all studies presented their results in
terms of correlations, and therefore all other effect size measures were transformed
into correlations, using formulae presented by Rosenthal (1994). For small values
of the correlation coefficient, Zr and r do not differ much, but it should be
remembered that all figures presented in the following and indicating effect sizes
refer to Zr. More information about the statistical procedure followed can be found
in the appendix.

Vote Counting

The results representing vote counts concerning school leadership are shown in
Table 2.2.
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The results across all school level variables (not shown in the table above)
indicate that in most cases relationships between school effectiveness indicators
and student outcome variables are not significant. This is the case for about 70% of
all relationships examined in the study. Only in a minority of cases the relation-
ships between school effectiveness indicators and outcome variables are negative.
In total about 4% of all relationships are negatively significant. Around 25% of all
relationship examined are positively significant.

As far as instructional leadership is concerned, only in 8% of all cases positive,
significant relationships are found.

The overall vote-counting results indicate that positive findings are mostly
found for studies carried out in the United States and for studies using mathe-
matic tests, studies not employing multi-level techniques and, as was to be
expected, for studies using gross, unadjusted outcomes. These results apply for
(almost) every school effectiveness indicator examined in this study. More mixed
results are found with respect to the moderator variable type of school.
Depending on the school effectiveness indicator, sometimes more positive
findings are found in studies conducted in primary schools, other times in studies
in secondary schools. The same conclusion can be reached with regard to the
moderator level of measurement and the question whether or not multi-level
analyses were used. As far as instructional leadership is concerned; more sig-
nificant effects are found in the USA than in other countries, there are more

Table 2.2 Vote counts, based on replications (%)

Primary
schools

Secondary
schools

Subject math Subject
language

Subject other
than math
and language

- n.s. + - n.s. + - n.s. + - n.s. + - n.s. +

Instructional
leadership

7 84 9 2 94 4 5 88 7 0 98 2 13 71 17

Country USA Country the
Netherlands

Country
other than
USA and
NLD

Design
gross

Design value
added

- n.s. + - n.s. + - n.s. + - n.s. + - n.s. +

Instructional
leadership

5 84 11 10 88 3 2 92 6 8 89 3 4 86 11

Technique
multi-level

Technique not
multi-level

School level Teacher
level

Total

- n.s. + - n.s. + - n.s. + - n.s. + - n.s. +

Instructional
leadership

1 94 4 8 82 10 5 87 8 5 87 8

- Negative effect, significant at 0.05; n.s. non-significant effect; + positive effect, significant at
0.05
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positive significant effects in primary than in secondary education and
more positive significant effects for other subjects than math and language
(17% positive vs. respectively 7 and 2%).

Multi-Level Approach

The results of the multi-level approach to meta-analysis at school level are pre-
sented in Tables 2.3 and 2.4. Table 2.3 shows the average effect sizes for all
independent variables, and results are generalised over all moderator variables,
including assessment domains (mathematics, reading and other).

Table 2.4 shows the impact of the various moderator variables.
These results show that the overall effect size found in our meta-analyses, based

on 170 replications, embedded in 53 studies is 0.046. This is a very low effect size.
None of the moderator variables had a statistically significant effect.

Other Meta-Analyses

In this section the results of six meta-analyses are summarised: Witziers et al.
(2003), Marzano et al. (2005), Chin (2007), Robinson et al. (2008), Creemers and
Kyriakides (2008) and Hattie (2009).

Witziers et al. (2003), used the same data base as Scheerens and Bosker (1997),
but added results from IEA studies. Doing so, they obtained an effect size of
r = 0.02. When taking out the IEA studies this effect size was doubled to
r = 0.04.

Table 2.3 Multilevel, empty model

Number of cases

Across replications Within replications Mean effect size

Instructional leadership 53 170 0.046*

Effect-sizes marked as * are significant at the 0.10 level

Table 2.4 Multilevel, with moderators as predictors

Variance

Intercept Secondary Arithmetic/

math

Language USA The

Netherlands

Value

added

Not

multilevel

Class/

teacher

level

Instructional

leadership

0.052 -0.002 0.009 0.011 0.050 -0.095 0.012 -0.018 –

2 Earlier Meta-Analyses 37



Marzano et al. (2005) conducted a meta-analysis based on 69 studies, all from
the USA. They investigated the average (direct) effect of general leadership, a term
suggesting that they put all types of school leadership under one head, using one
general label. In addition they looked at the effect of 21 more specific leadership
responsibilities on student achievement. Expressed as a correlation the average
effect size that they found for general leadership was 0.25. The authors compare
their results to those of Witziers et al. (2003), who, following a similar approach,
found an average effect size of r = 0.02. As possible explanations for these
strongly different outcomes they offer three lines of reasoning. First, they note that
the sample of studies used by Witziers et al. comprised studies from different
countries, noting that effect sizes for studies from the USA were higher than those
for other countries (r = 0.11 for the studies from the USA). As indicated above the
Marzano analysis used only studies from the USA. Next they considered that two
corrections made by them might have contributed to the lower effect sizes in the
study by Witziers et al. (2003). Marzano et al. (2005) followed a procedure that
removed outliers and corrected measures of school leadership and student
achievement for attenuation, in other words for unreliability in these measures.

The Marzano study has not looked at specific characteristics of studies as
possible moderators of the effect sizes found, e.g. subject matter orientation, pri-
mary or secondary schools or methodological study characteristics (e.g. correction
of student background characteristics, application of multi-level analysis).

Chin (2007), presents a meta-analysis based on 28 studies from Taiwan and the
United States. The studies address transformational leadership. Of the 28 studies
only 11 have student achievement as the dependent variable. Teachers’ job
satisfaction and teachers’ perception of effectiveness are also used as dependent
variables. Effect sizes are expressed in terms of correlations (Fisher’s Z). The
average effect size for the 11 studies that have included student achievement is
0.49. Effect sizes vary from 0.010 to 0.89. Median effect sizes are about 0.45.

Robinson et al. (2008) conducted a meta-analyses on 22 published studies. Of
these 22 studies 12 addressed instructional leadership, five transformational
leadership and another five other kind of school leadership concepts. The average
effect size, found for instructional leadership was 0.42, expressed in terms of a
correlation this would be 0.21. For transformational leadership the effect size was
0.11 (r = 0.055), and for the other types of leadership 0.30 (r = 0.15). Among the
studies that addressed instructional leadership high effect sizes were found for five
studies that used between group designs; the other studies showed low to moderate
effect sizes. Typically such intergroup comparisons would compare high and low
performing schools. Next, effect sizes across studies are reported of five leadership
dimensions, namely ‘‘establishing goals and expectations’’ (ES = 0.42), ‘‘strategic
resourcing’’ (ES = 0.31), ‘‘planning coordinating and evaluating teaching and the
curriculum’’ (ES = 0.42). ‘‘promoting and participating in teacher learning and
development’’ (ES = 0.84) and ‘‘Ensuring an orderly and supportive environ-
ment’’ (ES = 0.27).

Creemers and Kyriakides (2008, pp. 201–203) computed the average effect size
of leadership on the basis of 29 studies, both primary and secondary schools. The
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dependent variable is indicated as student achievement. The average effect size
(Fisher’s Z) they found was 0.068. This low effect size is in line with the effect size
found in Scheerens and Bosker (1997), Witziers et al. (2003) and Scheerens et al.
(2007), reported previously.

Hattie (2009) summarises the results of 11 meta-analyses (Neumann et al. 1989;
Pantili et al. 1991; Gasper 1992; Bosker and Witziers 1995; Brown 2001;
Wiseman 2002; Witziers et al. 2003; Waters et al. 2003; Waters and Marzano
2006; Chin 2007; Robinson et al. 2008). Among this list there are some dupli-
cations, the two references to Witziers and Bosker, are based on the same data set,
which is also the same data set as used for the analyses of Scheerens and Bosker
(1997), as referred to in an earlier section of this section. The meta-analysis by
Waters and Marzano, has not looked at school principals but at district superin-
tendents. Finally, the study by Neumann at all looked at job satisfaction and other
teacher outcomes as dependent variables. The average effect size found is 0.36,
which comes down to a correlation of 0.18 of leadership with the dependent
variable. Hattie makes much of emphasising that instructional leadership has a
much higher effect size than transformational leadership. His basis for doing so is
mainly the study by Robinson et al. (2008), summarised in the above, while he
reasons away the relatively high effect size found in Chin’s meta-analysis of
transformational leadership by saying that her conceptualisation of transforma-
tional leadership had important elements in common with instructional leadership
(Hattie 2009, p. 84).

In Table 2.5 the results of the six meta-analyses are summarised
Witziers et al. (2003), Marzano et al. (2005), Chin (2007), Robinson et al.

(2008), Creemers and Kyriakides (2008) and Hattie (2009).
Not including our own recent meta-analysis (with an effect size rounded to

0.05), the average effect size across these meta-analyses comes down to 0.17.
When leaving out the outlying value of the meta-analysis by Chin the average
effect size would become r = 0.12.

Table 2.5 Summary of results from meta-analyses on school leadership; effect sizes are rendered
as correlations between school leadership and student achievement

Meta-analysis by Leadership concept Effect size (correlation) (r)

Witziers et al. (2003) School leadership 0.02
Marzano et al. (2005) Generalised school leadership 0.25
Chin (2007) Transformational leadership 0.49
Robinson et al. (2008) (1) Instructional leadership 0.21
Robinson et al. (2008) (2) Transformational leadership 0.06
Creemers and Kyriakides (2008) School leadership 0.07
Hattie (2009) School leadership 0.18
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