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School autonomy — a cross-national
perspective. Can we compare the opinion
of school principals?
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Perception of school autonomy was measured by the International Civic and Citizenship Education Study (ICCS)
2009, allowing potential cross-national comparison. The possibility of a common, general scale for all countries
participating in the study was investigated. Using multi-group confirmatory and exploratory factor analysis, mea-
surement invariance was tested for countries, such that meaningful comparisons for the concept could be made.
The results show that the concept is not necessarily comparable between all countries involved in the ICCS but
that secondary data analysis is generally feasible depending on the research questions posed and the methodology
applied. The scientific and practical implications of this reach are discussed.
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he increasing availability and comple-

xity of the datasets from international
large-scale educational assessment studies
allow comparative investigation of numerous
cross-national research questions. However,
such studies are only valuable with aware-
ness of their limitations and the proviso that
appropriate methodology can be applied;
that is, the establishment of measurement
invariance in questionnaire data allows com-
parison of constructs between countries.

In this study, the equivalence of per-
ception of school autonomy between princi-
pals in different countries was investigated.
The choice of study concept was justified for
several reasons. It has recently received much
attention in international comparative stu-
dies and the issue is of particular relevance to
contemporary education policy and practice.

© Instytut Badan Edukacyjnych

As described later, this concept is also relati-
vely new in terms of its theoretical grounding,
maturity of the research field and susceptibi-
lity to contextual influences, factors that may
hinder comparability at country level.

The school autonomy concept relates
to the degree of decision-making autho-
rity that school management (principals,
teachers and possibly the school council)
exerts over school operations, including the
hiring and firing of personnel, decisions
about the curriculum, assessment of teachers
and teaching (Arcia, Macdonald, Patri-
nos and Porta, 2011; Barrera, Tazeen and
Patrinos, 2009; Di Gropello, 2004; 2006). It
reflects the relative independence of an insti-
tution in its operation and is a measure rela-
ted to decentralisation of decision-making
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to schools, which is official policy in many
countries. It is, therefore, natural and com-
monplace to incorporate the concept of
school autonomy into comparison between
countries. As over the past two decades
many countries have decentralised decision-
-making to schools (Maslowski, Scheerens
and Luyten, 2007), monitoring progress in
these countries in this respect is of particu-
lar interest (e.g., Arcia et al., 2011; European
Commission, 2007; OECD, 2012). In this
regard, benchmarking countries according
to level of school autonomy implies compa-
rison of country averages for such measures.
Further, to assess the impact of policy initia-
tives focussing on school autonomy, the re-
search tradition in the field has been to link
them with measures of student achievement
and other education policy indicators such
as accountability. Particular advances have
been made in this field by secondary analy-
sis of data derived from international com-
parative studies such as OECD-PISA and
IEA-TIMMS (Fuchs and Woessmann, 2007;
Hanushek, Link and Woessmann, 2011;
Maslowski et al., 2007). Because of its overall
relevance to student learning, school auto-
nomy has also been included in international
large-scale assessments such as the Interna-
tional Civic and Citizenship Education Study
(ICCS) 2009.

However, researchers note that school
autonomy is a rather complex concept to
measure, as it is contingent on national legal
frameworks and their implementation. In
addition, not only are the available quan-
titative measures, largely provided by the
Organisation for Economic Cooperation and
Development (OECD), “rather rudimentary
measures of autonomy in the various do-
mains” (Maslowski et al., 2007). They also
offer dichotomous measures of different types
of decision-making (e.g., either having or not
having some basic discretion on curriculum
planning or financial resource allocation)
and as the literature suggests, understanding

of the concept may vary according to country,
which may cloud the justification for compa-
rison of country averages.

Therefore, the purpose of this paper is
to assess cross-country equivalence of the
school autonomy scale (scauton) as operatio-
nalized in the ICCS 2009 study with respect
to mean level of school autonomy. Guided by
the analyses of Schulz and Friedman (2011),
the scauton scale is initially considered as
one-dimensional and comparability between
countries is explored for the latent country
mean of the scauton scores. As results related
to measurement invariance testing raise the
issue of multidimensionality, this issue is also
addressed by investigation of dimensionality
for the scauton scale.

In the following sections, we present the
conceptualisation of school autonomy and its
operationalization, leading to an account of
the available data, methodology for the mea-
surement invariance assessment and analysis
strategy. We then report our results, formu-
late the main conclusions and finally discuss
the scientific and practical implications.

School autonomy in the ICCS

The International Civic and Citizenship
Education Study

The International Civic and Citizenship Edu-
cation Study (ICCS) is currently the most
comprehensive international source for infor-
mation on civic and citizenship education and
student civic outcomes. Its aim was to inve-
stigate “the ways in which young people are
prepared to undertake their roles as citizens
in democracy” in a range of countries (Schulz,
Ainley, Fraillon, Kerr and Losito, 2010). It built
on experience from two previous international
civic education studies conducted by the Inter-
national Association for the Evaluation of Edu-
cational Achievement (IEA) in 1971 (Torney;,
Oppenheim and Farnen, 1975) and in 1999
(Torney-Purta, Lehmann, Oswald and Schulz,
2001). Guided by broad theoretical models
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(Schulz, Ainley, Fraillon, Kerr and Losito,
2010; Torney-Purta et al., 2001), the ICCS
conceptual framework covered a wide range
of concepts (Schulz, Ainley, Fraillon, Kerrand
Losito, 2008). Not only did they comprise stu-
dent civic competences (outputs), contextual
factors characterising individual students and
their learning experiences in the family, school
and wider community but also information
about the classroom climate, school resources
and school governance.

From the outset, the ICCS team paid
scrupulous attention to high methodological
quality (e.g., employing a rigorous sampling
strategy, consulting international expert
groups for instrument development, conduc-
ting pilot and field trial studies) (Schulz et al.,
2010; Schulz, 2009). Nevertheless, although
the comparative validity of some constructs
was assessed during the field trial stage of
the ICCS (Schulz and Friedman, 2011), to the
knowledge of the authors, the available ICCS
documentation does not provide sufficient
information on comparability of national
averages for the measurement of school
autonomy. The implication is that the
school autonomy scale requires validation.

Conceptualisation of school autonomy

The conceptualisation of school autonomy
is not necessarily straightforward, as the
means by which autonomy is devolved to
schools and the objectives of this policy
vary greatly depending on the national legal
framework and context in which the policy
is implemented, making country compari-
sons difficult (Di Gropello, 2006). Never-
theless, working with data mainly provided
by the Programme for International Student
Assessment (PISA) of the OECD, which
includes a set of items on school autonomy,
a few explorative taxonomies have been pro-
posed for identification and segmentation of
tasks that could be devolved to management
at a school level. For instance, Winkler and
Gershberg (2000), based on the PISA 2000

and a review of educational decentralisation
with a particular focus on the Latin Ameri-
can countries, identified four main aspects
of school autonomy: organisation of instru-
ction, personnel management, planningand
structures and resources. Adopting a quan-
titative perspective, Maslowski et al. (2007)
investigated the international PISA 2000
data and using principal component analy-
sis, arrived at a similar segmentation for four
domains of school autonomy: the curricu-
lum, personnel management, student policies
and financial resources. In the 2009 edition
of PISA, the OECD (2010) proposed a more
aggregated measure of autonomy, identified
by only two dimensions: school resources
and school organisation and assessment.
Table 1 summarises the types of decisions
considered in each study, their corresponding
association into domains and the dimensions
considered in the ICCS 2009 study.

Operationalization of the school
autonomy concept in the ICCS study

An instrument to measure school autonomy
was included in the ICCS 2009 study. It was
developed in connection with other mea-
sures of the educational proceses such as
school climate and teacher, parent or student
participation with the aim of characterising
the context for implementation of civic and
citizenship education at school. The topic of
particular interest was school autonomy in
terms of curriculum development and deli-
very, since schools with a potentially high
level of autonomy in this domain can exer-
cise wider discretion regarding the imple-
mentation of civic and citizenship education
(European Commission, 2007). Nevertheless,
the instrument measuring school autonomy
from the perspectives of broader school effec-
tiveness and school improvement (see Reezigt
and Creemers, 2005 in Schulz et al., 2010),
includes 12 items which describe most types
of decision, as summarised in Table 1. Table 2
presents the 12 items used by the ICCS.
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The items describing school autonomy
were included in the ICCS school que-
stionnaire (see Schulz, Ainley and Fraillon,
2011) to which school principals were asked
to respond. It should be noted that unlike
other measures for school autonomy (e.g.,
developed by the OECD) this measure aims
to capture more information. In the PISA
studies, school principals were asked to spe-
cify whether decisions in several areas were
a school’s responsibility and to identify which
actors in schools had main responsibility in
these areas, resulting in several dichotomous
items. In the ICCS, each item is measured on
a 4-point Likert scale ranging from “full”
autonomy to “none”. Moreover, using these
12 items, the ICCS experts constructed a scale
of “principals’ perceptions of school auto-
nomy” (scauton) (see Schulz and Friedman,
2011). This scale is available in the ICCS data
set. It is important to note that the scauton
scale was conceptualised and operationali-
zed as one-dimensional. The measurement
quality of the scale was estimated by means
of confirmatory factor analysis (with only one
latent factor reflected by all 12 items) on the
pooled dataset (Schulz and Friedman, 2011).
This implied that the 12 items which measu-
red the school autonomy phenomenon could

Table 2

be grouped together into one single scale,
i.e., without any subscales. Yet, proof for this
assumption for each country was not pro-
vided and subsequent analysis in this study
examines the issue.

Data
All data selected for the analysis were drawn
from the 2009 IEA-ICCS study, which was
conducted in 38 European, Asian, South and
Central American and Oceanic countries.
In the ICCS study, data measuring school
autonomy/scauton came from school prin-
cipals. The sample size varied from nine
schools in Liechtenstein to 214 in Mexico.
Preliminary analysis based on the
descriptive statistics led to the exclusion of
countries with small sample sizes. These
were Lichtenstein, Luxembourg, Nether-
lands, Cyprus, Malta and Hong Kong, for
which the sample size was below 100.

Testing for measurement invariance

In order to compare country scores on
a scale, it is necessary to establish the cross-
-country comparability of the scale. Scale
comparability between countries, also defi-
ned as measurement invariance (MI), infers

School autonomy (SCAUTON) — item codes and wording

IC2G04A Curriculum planning

1C2G04B Curriculum delivery

1C2G04C Choice and use of textbooks
1C2G04D Appointing teachers

IC2GO4E Dismissing teachers

IC2G04F Establishing student assessment policies

IC2G04G Determining the content of in-service
professional development programmes for

How much autonomy
does this school have
in relation to the

following issues? teachers

IC2G04H Teacher appraisal

1. Full autonomy

2. Quite a lot of autonomy
3. Little autonomy

4. No autonomy

1C2G041 Budget allocations within the school
1C2G04J Extracurricular activities

1C2G04K Student admittance policies
IC2G04L Establishing teachers’ salaries




10 WEZIAK-BIALOWOLSKA, ISAC

that scale scores from different countries
measure the same construct with the same
measurement unit (Byrne, Shavelson and
Muthen, 1989; Meredith, 1993). Meredith
(1993) distinguished four levels of measure-
ment invariance, which may be tested under
factor analytical framework from both con-
firmatory (Davidov, Meuleman, Cieciuch,
Schmidt and Billiet, 2014) and exploratory
(Marsh, Nagengast and Morin, 2012) per-
spectives:
= configural invariance - the same fac-
tor model is specified across compared
groups (Davidov et al., 2014; Horn and
McArdle, 1992);
= weak invariance (called also metric facto-
rial invariance (Davidov, 2008; De Jong,
Steenkamp and Fox, 2007; Meredith and
Teresi, 2006) — requires invariant factor
loadings across groups;
= strong invariance (also called strong fac-
torial invariance (Meredith and Teresi,
2006) or scalar invariance (Davidov,
2008; De Jong et al., 2007) - requires
factor intercepts to be identical for all
groups;
= strict invariance - in addition to equal
factor loadings and factor intercepts,
requires the manifest variable residuals
to be equal for all groups'.
Looking at its typology, the process to estab-
lish measurement invariance is clearly hie-
rarchical. This usually starts by separately
establishing a well-fitting baseline model
for each group (in this study — country) and
then proceeds to test subsequent types of
invariance (Byrne, 2008; Cieciuch Davidov,
Vecchione, Beierlein and Schwartz, 2014).
However, an approach based on first estab-
lishing the strong MI and then testing less
restricted models, although less frequently
applied, is also accepted.
Establishing configural invariance ensu-
res that common factors are associated with

! In this case, groups should be understood as countries.

the same items for all groups but it is not
sufficient for meaningful statistical com-
parisons. Establishing weak measurement
invariance endorses that the common fac-
tors have the same meanings for groups and
the same measurement unit. Therefore, com-
parison of the relationships between factor
scores/scale scores and other observable vari-
ables between groups is validated. For exam-
ple, only after establishing the existence of
a weak MI can the statement “High level
of school autonomy is positively linked with
students’ achievement, but this relationship
is stronger in Scandinavian countries than in
Southern European countries.” be supported.
Establishing strong measurement invariance
permits meaningful comparison of the latent
factor group means, as the factors have both
the same measurement unit and the same
reference point. This implies that, in addi-
tion to the same one-unit difference in the
question and factor scores for all analysed
groups, the same responses (e.g., “I agree”,
“full autonomy”) to a given question by
respondents from different groups are cali-
brated to the same factor scores. Therefore,
to conduct valid inter-group comparisons of
scale scores (e.g., country rankings based on
mean school autonomy scale scores), a strong
measurement invariance is required. For
example, only after establishing a strong MI
can the statement, “The level of school auto-
nomy in the European countries is higher
than in the Southern European countries”, be
supported. Strict MI means that, in addition
to what is stated above, the reliabilities of the
scales that are indirectly reflected by error
variances are comparable between groups.
However, it should be noted that there is no
consensus on whether a strict MI is necessary
to perform valid inter-group comparison of
the latent mean scale scores. Lubke and Dolon
(2003), Meredith (1993) and Wu (2007) state
a strict MI requirement, whereas Byrne and
van de Vijver (2010), Davidov, Meuleman,
Billiet and Schmidt (2008) and Davidov
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(2008) discuss that meaningful information
can only be obtained by assuming a strong
MI. Byrne and van de Vijver (2010) also
claim that there is widespread consensus
that testing for strict equivalence in interna-
tional settings is not only of the least impor-
tance but is also somewhat unreasonable
and, citing Selig, Card and Little (2008), not
recommended. Therefore, taking into consi-
deration the aim of the paper (i.e., determi-
nation of whether it is valid to compare mean
levels of school autonomy between countries
using the scauton scale) in this study it was
decided to follow the guidelines suggested by
Byrne and van de Vijver (2010), Davidov et
al. (2008) and Davidov (2008); concentrating
on the strong ML

All types of invariance can be verified
either fully or partially (Baumgartner and
Steenkamp, 1992; Byrne et al., 1989; Byrne,
2008; De Jong et al., 2007; Gregorich, 2006;
Millsap and Kwok, 2004). In the full ver-
sion of measurement invariance, equality
constraints apply to all manifest variables,
whereas in the partial version some can
be relaxed. This means that only the sub-
set of items meeting the weak, strong, or
strict factorial invariance criteria are used
to estimate group differences, which, under
the conditions for partial invariance, pro-
vide substantive and defensible informa-
tion. Partial measurement invariance is
commonly used particularly in the area of
cross-cultural research (Byrne and van de
Vijver, 2010; Rutkowski and Svetina, 2014).
It must be noted, however, that in large-scale
cross-cultural studies, due to the many
countries subject to assessment, not only do
measurement scales often not demonstrate
adequate measurement equivalence proper-
ties but also determination of which model
parameters to relax is too cuambersome. This
is owing to the many possible violations of
invariance and many possible modifications
(Byrne and van de Vijver, 2010; Rutkowski
and Svetina, 2014).

When measurement invariance is not
satisfied, subgroups of countries have to
be found that are measurement-invariant
(Welkenhuysen-Gybels, Billiet and Cam-
bré, 2003). This approach is particularly
valid in cultural equivalence studies, where
(a) the construct of interest may be structu-
rally and psychometrically inappropriate, or
(b) the clusters of countries may exhibit both
intra-cluster homogeneity and inter-cluster
heterogeneity (Byrne and van de Vijver,
2010). However, when the steps to establish
a configural model or configural invari-
ance tests are not satisfied, multi-group
exploratory structural equation modeling
(MG-ESEM) with multi-group exploratory
factor analysis (MG-EFA)? included, may
be applied. This is an approach that inte-
grates exploratory factor analysis with con-
firmatory factor analysis (Asparouhov and
Muthén, 2009; Marsh et al.,, 2009; Marsh
et al,, 2010). It allows the CFA assumption
for independent cluster models, in which it
is permissible for each item to load on only
one single factor, to be relaxed. This differs
from typical CFA in that all factor loadings
are estimated, subject to the constraints nec-
essary for identification (Marsh et al., 2012).

Methodology

In testing the one-dimensional scauton scale
for strong measurement invariance proper-
ties, the intention was to use a multi-group
factor analytical framework. It should be
noted that the aim here was to find confi-
gural invariance first (see Byrne and van de
Vijver, 2010; Davidov et al., 2014), because
to continue to check higher levels of equiva-
lence this had to be established.

? Here the expression the MG-EFA is used, which
is more often referred to as the MG-ESEM (Asparouhov
and Muthén, 2009), following Asparauhov and Muthen
(2014) and Muthen and Muthen (2012). It was decided to
distinguish MG-EFA from the more general set of meth-
ods, i.e., MG-ESEM, to clarify the procedure adopted.
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All EFA, CFA, MG-EFA and MG-CFA
analyses were run using Mplus 6.1 and
descriptive statistics were obtained using
IBM SPSS Statistics, Version 20. Since item
values were classed as categorical data, the
robust weighted least squares estimator was
used for the estimation procedure. This is the
default estimator for analysis of categorical
indicators in Mplus (Muthén and Muthén,
2012). Sampling weights were included in the
analyses.

Among the broad range of goodness-of-fit
indices reported were the root-mean-square
error of approximation (RMSEA), the 90%
confidence interval for the RMSEA, the
Tucker-Lewis index (TLI) and the compara-
tive-fit index (CFI), as implemented in Mplus.
For RMSEA, values below 0.08 indicate that
model performance is satisfactory (Browne
and Cudeck, 1992) and very good below 0.05
(Hu and Bentler, 1999). It is also desirable for
the upper boundary of the 90% confidence
interval to be below 0.08 (Hu and Bentler,
1999). As for the CFI and TLI, the model is
satisfactory if these figures are over 0.95. Values
over 0.90 are also considered acceptable (Hu
and Bentler, 1999; Marsh et al., 2012; Marsh,
2004). However, along with others (Hu and
Bentler, 1999; Kline, 2011; Marsh et al., 2004;
2012), cut-off values are only treated as rough
guidelines. This applies especially to ESEM
and MG-EFA, for which a suitable evaluation
of this type is not available.

In addition, following the suggestions
of Chen (2007) and Nagengast and Marsh
(2014), the change in the CFT and the RMSEA
should be analysed. The lack of weak MI or
strong MI was indicated by ACFI > 0.01,
ATLI > 0.01, ARMSEA > 0.015 with priority
given to the CFL

Although the school autonomy concept is
not new, the 12-item scale used in the ICCS to
measure it is recent in large-scale educational
assessments. The conceptual model for this
concept is decidedly one-dimensional (see
Schulz and Friedman, 2011). Therefore, the

analysis began with confirmation of confi-
gural invariance for a one-factor model, then
proceeding to higher levels of measurement
invariance. However, analysis of the frequ-
ency distribution for each item per country
showed that in 31 out of 38 countries at least
one item occurred without incidence of all
response categories represented. This had
serious implications for verification of the
measurement invariance in these countries
using MG-CFA. This analysis, when perfor-
med on categorical data, requires incidence
of all response categories for each country
and for each item. Without this condition,
satisfied estimation of all model parameters
was impossible, item thresholds® here in par-
ticular. Accordingly, two different approa-
ches were adopted to achieve this. In the
first approach, A, data dimensionality was
manipulated. In the second, B, measurement
scales of items were manipulated.

In approach A, the analysis was car-
ried out on the original items measured on
a 4-point scale, in reverse order to ensure
orientation — the higher, the better. This
meant however, that due to the limitation
described above, only seven of 38 countries
participating in the ICCS could be inve-
stigated in this way: Chile, the Dominican
Republic, Guatemala, Indonesia, Korea,
Mexico and Sweden. In spite of diverse geo-
graphy and legal systems, they still formed
a valid subset for which the measurement
invariance properties of the school autonomy
scale could be tested.

In approach B, different recoding proce-
dures were attempted, reconsidering the full
set of the ICCS countries:
= a dichotomous scale consisting of “no

autonomy” and “a little autonomy”
+ “quite a lot of autonomy” + “full auto-
nomy”, resulting in 32 countries to be
analysed (approach B1);

* Threshold is understood as the transition point between
adjacent answer scale categories.
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= a dichotomous scale consisting of “no
autonomy” + “a little autonomy” and
“quite a lot of autonomy” + “full auto-
nomy’, resulting in 23 countries to be
analysed (approach B2);

= a dichotomous scale consisting of “no
autonomy” + “a little autonomy” + “quite
a lot of autonomy” and “full autonomy”,
resulting in 9 countries to be analysed
(approach B3);

= a 3-point scale consisting of “no auto-
nomy” + “a little autonomy” and “quite
a lot of autonomy” and “full autonomy”,
resulting in 9 countries to be analysed
(approach B4).

Where no configural invariance was found,

two different strategies were adopted depen-

ding on the approach:

= In approach A an exploratory factor ana-
lysis was separately carried out for each
country in order to identify the configural
model. In the absence of consistency with
either the number of factors or the pattern
of factor loadings, MG-EFA was run in
afollowing step. The purpose was to test the
multi-dimensionality of the scauton scale
because, based on the conceptualisation of
the school autonomy concept presented in
the previous section, the scauton scale may
be multi-dimensional, which may explain
the poor fit of the one-dimensional model
run using multi-group framework.

= In approach B the analysis was completed.
The dimensionality of the recoded data
remained intentionally unexplored. This
would have constituted a further violation
(apart from the changes in the measure-
ment scale of the items) in the operationa-
lization of the model of school autonomy
(see Schulz and Friedman, 2011).

Results
Approach A

The one-factor MG-CFA model for school
autonomy fitted poorly under conditions of

configural invariance (see first row of Table 3).
Therefore, in a next step, using the EFA, the
structure of the data was explored for each
country separately. One-, two- and three-
-factor solutions were analysed. In no coun-
tries did the one-factor model fit the data (see
analysis by country in Table 3). Moreover, the
two-factor solution only fitted the data satis-
factorily for Mexico. For the remaining six
countries, the solution was three-dimensio-
nal but comparison of the pattern of factor
loadings did not reveal any similarities and led
to the conclusion that the groupings of items
were not similar in different countries. There-
fore, it was concluded that school autonomy
did not have the same conceptual meaning
in each country and so, under the EFA frame-
work, it would be difficult to establish a valid
configural model for all eight countries.

To identify a structure for the concept in
order to allow comparison between coun-
tries, MG-EFA was used. As the aim was to
establish methodological justification for
comparison of countries with respect to the
level of school autonomy using the scauton
scale, strong measurement invariance con-
ditions were the focus. Nevertheless, metric
and configural measurement invariance
were also tested by applying one-, two- and
three-dimensional solutions.

Although the fit of the three-factor model
estimated under the full measurement inva-
riance conditions was not entirely satisfac-
tory by normal standards (see the RMSEA
and 90% CI in Table 3), for reasons of par-
simony, it was preferable to a four-factor
model. Moreover, following inspection of
the loading pattern in the scalar measure-
ment model, it was decided to exclude items
C and J, because they loaded the “Person-
nel management” dimension more, rather
than “Curriculum”, as had been anticipated.
However, this decision led to a slight decrease
in the RMSEA and an improvement in the
CFIand TLI. As the fit indices for the ESEM
models (with MG-EFA included) are still not
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well investigated (Marsh 2009; Marsh et al. Then, the three-factor model estimated
2010; 2012), it was assumed that the model = under conditions of metric measurement
adequately fitted the data. The results are  invariance was also not fully satisfactory
presented in Table 3. due to the slightly excessive RMSEA value.

Table 3
Approach A: fit statistics

Countries RMSEA 90%Cl CFI TLI
One-factor model with configural invariance — MG-CFA
8 countries 0.175 0.168-0.181 0.897 0.896

Analysis by country:
One-factor model —EFA

Chile 0.181  0.163-0.198 0.966 0.958
Dominican Republic 0.171  0.097-0.138 0.968 0.961
Guatemala 0.150 0.130-0.170 0.850 0.816
Indonesia 0.147  0.127-0.167 0.769 0.718
Korea 0.108 0.088-0.129  0.946 0.934
Mexico 0.081 0.063-0.099 0.978 0.973
Sweden 0.152 0.133-0.171 0.901 0.879
Two-factor model — EFA
Chile 0.073  0.050-0.097  0.995 0.993
Dominican Republic 0.079  0.053-0.105 0.988 0.982
Guatemala 0.094 0.069-0.118 0.953 0.928
Indonesia 0.092 0.066-0.117 0.928 0.890
Korea 0.088 0.063-0.112 0.972 0.957
Mexico 0.048 0.020-0.071 0.994 0.991
Sweden 0.107 0.084-0.130 0.961 0.940
Three-factor model — EFA
Chile 0.062  0.031-0.089 0.998 0.995
Dominican Republic 0.062  0.024-0.094 0.995 0.989
Guatemala 0.074  0.042-0.104 0.978 0.955
Indonesia 0.042 0.000-0.079  0.988 0.977
Korea 0.059 0.019-0.090 0.990 0.981
Mexico 0.026  0.000-0.059 0.999 0.997
Sweden 0.066  0.032-0.096 0.989 0.977
Two-factor model with full strong measurement invariance — MG-EFA
8 countries 0.095 0.089-0.102 0.963 0.969
Three-factor model with full strong measurement invariance — MG-EFA
8 countries 0.078 0.071-0.085 0.976 0.979
8 countries (without C and J items) 0.090 0.082-0.099 0.979 0.982
Three-factor model with full metric measurement invariance — MG-EFA
8 countries (without C and J items) 0.096 0.086-0.105 0.985 0.980

Three-factor model with full configural measurement invariance — MG-EFA
8 countries (without C and J items) - - - -
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Nevertheless, the observed difference in the
CFA was 0.006, below the recommended
0.01. Differences in the RMSEA and the TLI
were negative, which implied improvement
as opposed to the expected deterioration
in model fit. Unfortunately, the configural
model failed to converge, which may imply
a problem with either the specification or the
structure of the data. (Rutkowski and Rut-
kowski, 2013).

Although the classification of items
between factors is not disjunctive, it cre-
ates an idea of item grouping. The first
factor, labelled “Allocation of resources”,
is loaded by all items relating to decisions
on teaching staff (D, E, G, H and L) and
budget allocation within the school (I).
The second factor, “Curriculum?, is lo-
aded heavily by items concerning curri-
culum planning and delivery (A, B). The

Table 4

third factor, “Student assessment policies”,
is loaded by two items for decisions on stu-
dent assessment (F and K).

These results implied that for compari-
son of the mean level of school autonomy
using the scauton scale from the ICCS for the
eight countries investigated, the recommen-
ded method (of those tested in this study)
was MG-EFA. Mean values for each of all
the three dimensions could then be esti-
mated using MG-EFA. Only then could the
investigation accommodate (a) the three-
-dimensionality of the school autonomy
concept, (b) cross-loading between items
and (c) correlation between dimensions of
the concept. Countries’ average values for
all school autonomy dimensions taken
from the MG-EFA could then be applied,
for example, in two-level regression analysis
at country level.

Parameter estimates (non-standardised) for the MG-EFA three-factor model with full strong
measurement invariance for seven countries (Chile, the Dominican Republic, Guatemala, Indonesia,

Korea, Mexico and Sweden)

Factor loadings

Dimension Item
F1 F2 F3
A. Curriculum planning -0.105 2.722°  -0.008
B. Curriculum delivery 0.012  2.799° 0.038
Curriculum
C. Choice and use of textbooks - - -
J. Extracurricular activities - - -
D. Appointing teachers 6.349" 0.118 -0.014
E. Dismissing teachers 5.246" -0.172 0.123
G. Determining the content of in-service
) professional development 1.043" 0.379 0.186
Allocation of resources programmes for teachers
H. Teacher appraisal 0.895" 0.252 0.331
L. Establishing teachers’ salaries. 7.065° 0.001 -0.143
I. Budget allocations within the school 1.261° 0.166 0.030
F. Estét?hshmg student assessment 0264 0316 0.548"
Student assessment policies policies
K. Student admittance policies 0.006 0.007 1.388"

" The highest factor loading per variable.
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Approach B

The results shown in Table 5 indicated that,
regardless of the recoding scheme (B1, B2,
B3 or B4), the one-factor model was not cha-
racterised by configural measurement inva-
riance. For all scenarios, the fit statistics were
outside the acceptable range. This meant
that although different recoding strategies
could conceivably be used to represent the
structure of the data better, this would not
ensure equivalence for the meaning of the
one-dimensional school autonomy construct
between countries.

Discussion

This article was a response to the call from
experts involved with the ICCS study for
research on the assessment of measurement
invariance of the ICCS data (see Schulz,
2009). More specifically, it investigated
whether valid comparison of country speci-
fic mean levels of school autonomy, as often
used for comparative secondary data analy-
sis, was possible.

Confirming the assumption, results
described a complex picture indicating that
the concept was not necessarily comparable
between all countries involved in the ICCS
and that its potential use for secondary data
analysis depends on the research questions
posed and the method applied.

The first obstacle encountered owed to
the revelation by analysis of the distribution
of responses that for at least one item on the
school autonomy scale, not all response

categories were used in 31 out of 38 coun-
tries. From a technical point of view, this
seriously affected verification of measure-
ment invariance in these countries using
the MG-CFA framework but an attempt to
tackle the problem was made using alterna-
tive approaches. More importantly, there
was the serious implication that either
anchoring of the answer scale was not well
matched to the phenomenon measured or
that some dimensions of school autonomy
in some countries were entirely governed by
law. This latter case would further imply that
opinions were of little significance, since
decisions left for school principals would
then have little place there.

Nevertheless, considering all reservations
relating to the limited number of countries
in the study and the problematic distribu-
tion of responses to school autonomy rela-
ted questions, the equivalence of the school
autonomy concept was investigated using
the multi-group CFA model on countries
meeting the requirements demanded by the
method. The results did not support the most
basic type of configural invariance, showing
that the concept of school autonomy did not
have a uniform accepted understanding in
the investigated countries. Moreover, in-
vestigations using country-specific explo-
ratory factor analysis demonstrated that
a common specification for a model to
apply to each country was difficult to apply.
Furthermore, exploration of the data under
the MG-EFA framework revealed that the
concept appeared to be three-dimensional

Table 5
Approach B: fit statistics
Approach and number of countries RMSEA 90%Cl CFI TLI
One-factor model with configural invariance — MG-CFA
B1 (32 countries) 0.106 0.102-0.110 0.886 0.861
B2 (23 countries) 0.098 0.093-0.102 0.895 0.871
B3 (9 countries) 0.130 0.123-0.137 0.838 0.802
B4 (9 countries) 0.131 0.124-0.137 0.934 0.919
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for the seven countries examined (Curri-
culum, Allocation of Resources and Stu-
dent Assessment Policies), although loading
of items tended to be onto more than one
dimension and these dimensions were cor-
related. This was the only model to demon-
strate strong measurement invariance.

Based on these results it follows that asso-
ciations with other variables can be tested
(e.g., relationship with student achievement)
and average values of the three dimensions
of the school autonomy concept compared
between seven countries. Additionally how-
ever, the results indicated that even a stra-
tegy, which involved differently recoding
data as applied to the full set of the ICCS
countries, was insufficient to guarantee the
observability of measurement invariance.

There are many potential explanations
for such results. The most often quoted are
either of a technical nature (e.g., differential
interpretation of scale anchors, differential
response style, differential familiarity with
item scale format and translation errors)
or related to cultural and institutional bias
(e.g., differential extent to which respondents
from a particular country have inculcated
its social values and norms; Byrne and van de
Vijver, 2010; Rutkowski and Svetina, 2014).
In this respect, problematic country-specific
distributions for responses related to scale
anchoring, as mentioned in section 4, may
be explained by the former group of reasons,
whereas inter-country comparability of the
dimensionality of the school autonomy con-
cept - by the latter.

Conclusion

To conclude, although the study provides
extensive information about using MI for
the assessment of the concept of school auto-
nomy, it is not without its limitations. This
should point to new directions for future
research. The biggest limitation encoun-
tered here was due to the restrictions

imposed by the MG-CFA for categorical data
(ie., all response possibilities for each item
needed to be recorded in the data from each
country), our analysis yielded only limited
coverage of countries (seven, rather different
countries). As illustrated, we approached this
problem by repeating MI testing on recoded
data for all countries, but without obtaining
better results for the one-dimensional school
autonomy scale. Another further limitation
owed to the failure of the configural inva-
riance model to achieve convergence when
run using the exploratory framework.

Considering our results and the limita-
tions encountered, further research should
investigate the problems with the aim of
both developing better instruments and the
testing of new methods, such as, MG-CFA
with alignment, as implemented recently
in the Mplus software* for the same type of
data (Asparouhov and Muthén, 2014; Van
de Schoot, Kluytmans, Tummers, Lugtig,
Hox and Muthén, 2013; Weziak-Biatowol-
ska, 2014). Nevertheless, based on the data
used here, future single-country analyses
complemented by qualitative research could
expose reasons for non-invariance and item
cross-loading.
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Appendix

Table 1A
Groups of countries

Group

Countries

European countries (25)

Austria, Belgium (Flemish), Bulgaria, Cyprus, Czech Republic, Denmark,

England, Estonia, Finland, Greece, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Russian Federation,
Slovakia, Slovenia, Spain, Sweden, Switzerland

South and Central
American countries (6)

Asian countries (5)
New Zealand

Chile, Colombia, Dominican Republic, Guatemala, Mexico, Paraguay

Chinese Taipei, Hong Kong, Indonesia, the Republic of Korea, Thailand




