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Introduction
Tolerance, like freedom and equality, is a fundamental feature of a mature citizenship 
in democratic societies (Almond and Verba 1963; Sherrod and Lauckhardt 2009). Tol-
erance of diversity is expected to promote democratic interaction and equitable par-
ticipation in multicultural societies while intolerant attitudes may lead to racism and 
violence and pose threats to the stability of democratic institutions (Berry 2011; Berry 
and Sam 2014; Van Zalk et al. 2013). In a European context challenged by unpreceded 
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migration, monitoring and promoting tolerance of immigrants is an essential part of the 
policies focused on education for democratic citizenship and human rights (Council of 
Europe 2017; European Commission/EACEA/Eurydice 2017; European Council 2015). 
Therefore, comparative studies gauging the extent of cross-national differences in young 
people’s tolerant attitudes toward immigrants are highly needed. Cross-national stud-
ies attempting to chart such attitudes among adult populations are relatively frequent 
(Ceobanu and Escandell 2010). European indicators of attitudes toward immigrants 
among youth are, in contrast, much rarer (Elchardus et al. 2013). Yet, a fair amount of 
research indicates that tolerance emerges in and is most malleable from early adoles-
cence onwards, which points to the strategic importance of monitoring such attitudes 
among youth (Allport 1954; Côté and Erickson 2009; Elchardus et  al. 2013; Van Zalk 
et al. 2013).

The Civic Education Study (CIVED 1999) and the International Civic and Citizen-
ship Education Studies (ICCS, 2009 and 2016) (Schulz et al. 2010, 2018; Torney-Purta 
et  al. 2001) conducted by the International Association for the Evaluation of Educa-
tional Achievement (IEA) are among the few exceptions in this respect. These studies 
investigate the ways in which young people (Grade 8 students, approximately 14 years 
of age) are prepared to undertake their roles as citizens in a range of countries, and they 
also inquire into young people’s beliefs about equal rights and opportunities for differ-
ent groups in society based on gender, ethnic/racial status and immigration background 
(Schulz 2016).

Over the years, indicators based on these civic and citizenship education studies 
served to monitor inter-European and international differences in young people’s tol-
erant attitudes toward immigrants. In the current European context, such indicators 
often provide valuable tools to different stakeholders in their efforts to monitor, to con-
textualize and to explain differences and polarization in such attitudes in several coun-
tries. Nevertheless, a large body of research warns about the risks of directly comparing 
scores on constructs of interest across educational systems especially in the context of 
international large-scale assessments (ILSAs) such as ICCS (He and Van de Vijver 2013; 
Rutkowski and Rutkowski 2017). Meaningful comparisons of means across countries 
require that the construct is understood and operationalized in a similar way in each 
context. Yet, measurement instruments can be sensitive to cultural, linguistic, and geo-
graphic differences. For this reason, secondary users of data collected in such studies are 
urged to test the assumption of cross-cultural comparability or measurement invariance 
(most commonly investigated by means of multiple-group confirmatory factor analy-
sis, MGCFA) before proceeding to cross-national comparisons. This issue is even more 
relevant when attitudinal measures (such as tolerant attitudes toward immigrants) col-
lected by background questionnaires are the object of investigation. To a large extent, 
attitudinal measures can be culturally and context specific, and measurement invariance 
is often not achieved when a large number of countries are considered (He and Van de 
Vijver 2013). Moreover, such constructs are often measured using Likert scales, which 
require analytic considerations of the ordinal character of the data. In addition and in 
contrast with current operational scaling procedures in ICCS, recent research points to 
the need of reconsidering the guidelines for the evaluation of measurement invariance 
testing in the context of ILSAs involving many groups and often categorical indicators 
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(Rutkowski and Svetina 2017). Consequently, more should be done to better account for 
these developments when investigating the comparability of scales derived from ILSA 
data.

Against this background, the present study examined the extent to which average com-
parisons of cross-national differences in young people’s tolerant attitudes toward immi-
grants in the context of the ICCS 2016 study are justified. We applied multiple-group 
confirmatory factor analysis (MGCFA) (Jöreskog 1971; Steenkamp and Baumgartner 
1998) to assess whether comparisons of average scale scores across fourteen European 
countries participating in ICCS 2016 can be made with confidence. In response to recent 
developments in the field, the current study considered the ordinal character of the data 
and followed the most recent guidelines for model fit evaluation (Rutkowski and Svetina 
2017). Moreover, we aimed to further add to current research by providing information 
regarding the robustness of our findings. To this end, we tested whether the compari-
sons were defensible also within four sub-groups of country clusters that show similari-
ties in terms of linguistic, and geographic and cultural characteristics. In addition, we 
illustrated cross-national differences in young people’s tolerant attitudes both in terms of 
overall levels and degree of polarization.

In the following section we provide a brief conceptual overview of tolerance toward 
immigrants and its measurement in the context of the IEA citizenship education stud-
ies. Next, we briefly describe the application of measurement invariance in the context 
of ILSAs and review previous research into the measurement invariance of the attitudes 
toward immigrants construct applied to data from the IEA civic and citizenship edu-
cation studies. We then describe our samples and instruments, illustrate our analytic 
strategy and report our findings. In the concluding section we address implications and 
limitations of the research.

Theoretical background and previous research
Tolerance toward immigrants. Conceptualization and measurement in the current study

In broad terms, tolerance is described as respect, acceptance and appreciation of diver-
sity (UNESCO 1995), while tolerance toward immigrants is generally defined as positive 
feelings toward immigrants as well as an understanding and endorsement of equal-
ity between immigrants and non-immigrants (Côté and Erickson 2009; Van Zalk et al. 
2013). Overall, tolerance is a controversial and complex concept (Forst 2003; Green et al. 
2006; Mutz 2001; Van Driel et al. 2016). Although studying tolerance is a multidiscipli-
nary endeavor, insightful leads of particular relevance for the current work are provided 
by political socialization research. More specifically, scholars of the field (Gibson 2006, 
2013; Weldon 2006) make the important distinction between political and social toler-
ance. Political tolerance concerns the granting of democratic and political rights to dif-
ferent groups in society while social tolerance refers more to the evaluation of the direct 
contact with people from out-groups (e.g. inter-ethnic friendships). The two forms are 
rather distinct in the sense that political tolerance involves a higher level of abstract 
understanding. While people may be socially intolerant (e.g. not willing to create fam-
ily ties with immigrants) or even xenophobic (e.g. irrationally fearing immigrants), they 
may still be able to understand and extend political and civil rights to immigrants such 
as the right to education or the right to participate in the political life.
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One of the most common approaches to the measurement of tolerance is the fixed-
group approach (for an overview see Gibson 2013). In this approach, the measures 
intend to capture the degree to which respondents will support the extension of political 
and civil rights to different groups in society. The groups to be tolerated are predefined 
by the researcher (e.g. immigrants) and construct indicators are developed to capture 
whether certain rights and liberties should be tolerated with respect to the reference 
group. A similar strategy is implemented in the context of the IEA citizenship education 
studies. Tolerant attitudes toward immigrants are conceptualized in a larger framework 
of respecting civic principles such as equity, freedom and the rule of law. The construct 
reflects young people’s beliefs about equal political and cultural rights and opportunities 
for (three) different groups in society based on immigration background, ethnic/racial 
status and gender (Schulz et  al. 2016b). Three scales are used to measure this three-
dimensional construct: (a) student attitudes toward equal rights for immigrants, (b) stu-
dent attitudes toward equal rights for all ethnic/racial groups, and (c) student attitudes 
toward gender equality. In ICCS 2016, student attitudes towards equal rights for immi-
grants are captured by items focused on civil and political liberties such as equal rights 
to education, rights to linguistic and cultural diversity and the right to vote. Similar sets 
of indicators, tailored to rights and opportunities relevant for each of the groups, are 
used to capture tolerant attitudes toward ethnic/racial groups (e.g. equal opportunities 
to labor market participation) and toward gender equality (e.g. equal opportunities to 
political participation). Different levels of agreement with these items are measured by 
means of a 4-point Likert scale.

Measurement invariance

In the context of comparative research (concerning more than one group), meaning-
ful comparisons of mean scores require that the items used to operationalize a scale’s 
underlying construct capture the same latent trait across groups or are measurement 
invariant (Millsap 2011). Measurement invariance holds when a questionnaire measures 
a construct in the same way regardless of country membership and fails when different 
sets of people from different countries respond to the items in a dissimilar manner.

In the context of ILSAs, such as ICCS, the intention is often to measure a construct 
(e.g. young people’s tolerant attitudes toward immigrants) across countries; however, a 
specific construct (or the items underlying it) may very well have a different meaning 
for the different groups involved or be measurement non-invariant. Causes for measure-
ment non-invariance may relate to the fact that participants do not consider some of 
the items to be indicative of the construct due to linguistic differences (e.g. inconsist-
encies in translation that may change the meaning of the items), other cultural differ-
ences or country-specific response styles (e.g. social desirability) (He and Van de Vijver 
2013; Putnick and Bornstein 2016). For example, societal features such as cross-national 
differences in the implementation of immigrant integration policies may shape the way 
in which young people in different countries conceptualize and understand particu-
lar aspects of tolerance toward immigrants in that context. Young people from some 
countries may be wrongly labelled as “less tolerant” only because certain indicators are 
less relevant to their contextual operationalization of tolerance. Therefore, an essential 



Page 5 of 21Isac et al. Large-scale Assess Educ             (2019) 7:6 

feature of comparative studies in this area is the establishment of measurement invari-
ance of constructs measured across participants from different countries.

Multiple-group confirmatory factor analysis (MGCFA) is most commonly used for 
measurement invariance testing of attitudinal measures (Brown 2014; Putnick and Born-
stein 2016). MGCFA assumes equality of model parameters in all groups (full measure-
ment invariance) and allows the evaluation of three hierarchical levels of measurement 
invariance trough the comparison of different models with increasing constraints: (a) 
configural invariance, (b) metric invariance, and (c) scalar invariance.

The configural invariance model tests if the instrument measures the same latent fac-
tors and if the set of items associated with each factor is similar across countries. If the 
configural level of invariance is not achieved, it may be that a different pattern of item 
loadings is identified in some of the groups (e.g. in one culture one item may load on a 
different factor or cross-loads on several factors). Meeting the assumption of configu-
ral invariance justifies the subsequent tests of metric and scalar invariance but does not 
guarantee any valid cross-group comparisons.

The metric invariance model tests whether the factors have the same meaning and 
the same measurement unit in all groups. It assumes that each item contributes to the 
latent factor (has equal item loadings) to a similar degree in all groups. If the metric level 
of invariance is not achieved, it is likely that some item loadings are not equivalent in 
some groups (e.g. one item may be strongly related to a factor in some groups but not 
in other). Reaching this level of measurement invariance justifies the subsequent tests of 
scalar invariance and also allows for comparisons of latent constructs across groups (e.g. 
exploring associations of these concepts and other theoretical constructs across coun-
tries). However, it does not justify country mean comparisons.

At the scalar invariance, in addition to equal item loadings, the item thresholds (the 
levels of the categorical items; intercepts in the continuous approach) are assumed to be 
equal in all countries. If scalar invariance is not demonstrated, at least one item thresh-
old (intercept in the continuous approach) may differ across groups. Reaching the level 
of scalar measurement invariance allows for valid cross-country comparisons of factor 
scores (scale means).

When measurement invariance tests fail to support the three different assumptions, 
several options can be considered. One may assume that the construct is non-invari-
ant and refrain from group comparisons, redefine the construct (e.g. omitting some of 
the items and retesting the models), seek measurement invariance within smaller, more 
homogeneous, number of groups (e.g. excluding countries and/or focusing on similar 
groups), and seek only partial measurement invariance and investigate the potential 
sources of non-invariance (e.g. by relaxing some of the model parameters and retesting 
the model) (Byrne and Van de Vijver 2010; Kim et al. 2017; Marsh et al. 2017; Putnick 
and Bornstein 2016).

Full measurement invariance is evaluated by assessing how well the hypothesized 
models fit the observed data and by testing whether different constraints significantly 
affect model fit (Brown 2014; Millsap 2011; Putnick and Bornstein 2016). For this pur-
poses, the simultaneous consideration of several overall and comparative fit statistics are 
recommended (Brown 2014). Nevertheless, we note that model evaluation can be a cum-
bersome endeavor in practice due to the fact that many fit statistics and their associated 
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cutoffs tend to vary depending on many aspects of the model (e.g. sample size, number 
of factors, number of groups, continuous versus categorical indicators). Typical over-
all fit measures are the Chi square test, the root mean square error of approximation 
(RMSEA), the comparative fit index (CFI), and the Tucker-Lewis index (TLI). These are 
complemented by measures of comparative fit such as the Chi square difference test, 
and change in RMSEA and CFI, ΔRMSEA and ΔCFI respectively. The most commonly 
accepted cutoff criteria (see Brown 2014 for a review) suggest that RMSEA values close 
to or below 0.060 and CFI and TLI values close to or above 0.950 indicate good model 
fit. Yet, values of RMSEA in the range of 0.080 and 0.010 and CFI and TLI values in the 
range of 0.900 and 0.950 can also be considered to indicate acceptable model fit (see also 
Bentler 1990; Browne and Cudeck 1993). The Chi square statistic is found to be oversen-
sitive to sample size and is less useful when sample sizes are large (Brown 2014). In turn, 
measures of comparative fit such as ΔRMSEA and ΔCFI were suggested to be indicative 
of non-invariance when changes in RMSEA (ΔRMSEA) are less than or equal to 0.015 
and changes in CFI (ΔCFI) are equal to or greater than − 0.010 (Chen 2007; Cheung and 
Rensvold 2002; French and Finch 2006). However, most of these recommendations apply 
to MGCFA measurement invariance testing involving smaller number of groups. When 
the number of groups is larger (such as in ILSAs involving more than 10 countries), dif-
ferent criteria seem to apply. For example, Rutkowski and Svetina (2014) showed that 
when the number of groups is larger than 10 and data is assumed to be continuous, more 
liberal criteria such as RMSEA ≤ 0.010 and CFI/TLI ≥ 0.950 can be applied. Moreover, 
they showed that ΔCFI ≤ 0.020 and ΔRMSEA ≤ 0.030 can be used for evaluating met-
ric invariance while traditional criteria (ΔRMSEA ≤ 0.015; ΔCFI ≥ − 0.010) still apply for 
scalar invariance tests. These cutoffs are overall consistent with the criteria used in cur-
rent IEA operational procedures for scaling where observed variables are assumed to 
follow a normal distribution (e.g. Schulz 2016; Schulz et al. 2011). Nevertheless, recent 
research (Rutkowski and Svetina 2017) shows that the state-of-the-art is changing and 
that these guidelines must be reconsidered when the character of the data is ordered 
categorical (e.g. 4-point Likert scales), which is the case with most of the items underly-
ing attitudinal scales in ILSAs. Based on simulation studies applied to ILSA data, Rut-
kowski and Svetina (2017) recommended a cutoff of 0.055 for the RMSEA, changes in 
the RMSEA (ΔRMSEA) of 0.050 for metric invariance tests and of 0.010 for scalar invar-
iance test and a ΔCFI threshold of − 0.004 for both metric and scalar invariance tests.

Previous research on measurement invariance applied to tolerant attitudes in IEA civic 

and citizenship education studies

Information regarding the measurement invariance of the scales used to measure stu-
dent attitudes toward equal rights for immigrants, equal rights for all ethnic/racial 
groups, and gender equality comes from research conducted in the framework of the 
IEA civic and citizenship education studies and a few secondary analyses of these data.

The IEA ICCS operational scaling procedures are preceded by a careful a-priory con-
sideration of potential sources of bias (e.g. involvement of national research coordinators 
representing each participating country in instrument refinement, rigorous translation 
and piloting procedures) and include investigations of measurement invariance (Schulz 
2009, 2016). Although these investigations focus more strongly on detecting item bias 
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by means of differential item functioning (DIF) in an item response theory (IRT) frame-
work, some analyses are carried out in a CFA framework. Findings emerging from 
research into the measurement invariance of ICCS 2009 and 2016 questionnaire data 
point to a certain lack of measurement invariance especially at scalar levels of invariance 
(Schulz 2009, 2016). Against this background, researchers making use of IEA ICCS data 
are urged to engage in analytic efforts to understand the degree to which questionnaire 
constructs are impacted by cultural differences in measurement and to determine when 
such differences become problematic (Schulz 2016).

In terms of secondary data analyses, two previous studies specifically dealt with the 
evaluation of comparability of attitudes toward immigrants within and across the two 
previous waves of the IEA citizenship education studies, CIVED 1999 and ICCS 2009 
(Miranda and Castillo 2018; Munck et al. 2017). They provided evidence that (at least 
a number of ) items are comparable across countries. Moreover, this work signaled 
potential sources of non-invariance and provided useful hints for further evaluations. 
For example, to reach measurement invariance, these studies either had to reconsider 
the concept (e.g. excluding some ill-fitting items due small item loadings) or operate in 
a partial or approximate invariance framework (e.g. applying the alignment method to 
identify an optimal partial measurement model). Using both CIVED 1999 and ICCS 
2009 data, Munck et al. (2017) pointed out the difficulty to consistently measure cultural 
aspects of tolerance toward immigrants (e.g. endorsing rights to linguistic and cultural 
diversity), which could be due to cross-national differences in endorsing generic versus 
cultural rights. Using data of the 38 countries participating in ICCS 2009, Miranda and 
Castillo (2018) demonstrated in turn the importance of taking into account the depend-
ency between the three aspects of the multidimensional construct of tolerant attitudes 
toward equal rights that includes student attitudes toward equal rights for immigrants, 
but also student attitudes toward equal rights for all ethnic/racial groups, and student 
attitudes toward gender equality. More specifically, they find that the three different 
attitudinal measures are highly interdependent showing strong correlations (well above 
0.600, on average) among each other with a particularly strong association (0.800, on 
average) between attitudes toward equal rights for immigrants and attitudes toward 
equal rights for all ethnic/racial groups.

The current study

In the current study, we aimed to add to current research along several lines. Our main 
purpose was to examine the extent to which average comparisons of cross-national dif-
ferences in young people’s tolerant attitudes toward immigrants are justified also in the 
context of the latest wave of the IEA civic and citizenship education study, ICCS 2016. 
To this end, we responded to the current state-of-the-art by taking into account the 
ordered categorical character of the data and followed the most recent guidelines for 
model fit evaluation for measurement invariance testing in a MGCFA framework in the 
context of ILSAs (Rutkowski and Svetina 2017). Moreover, we considered insights from 
previous research (Miranda and Castillo 2018) and specifically tested the appropriate-
ness of estimating a multidimensional construct of tolerant attitudes toward equal rights 
composed of three interrelated factors: student attitudes toward equal rights for immi-
grants, student attitudes toward equal rights for all ethnic/racial groups, and student 
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attitudes toward gender equality. Furthermore, acknowledging that cross-cultural com-
parability among such heterogeneous contexts is often a difficult task guided by model 
fit evaluation criteria that are being often reconsidered (in light of specific characteristics 
of models), we carried out investigations into the robustness of our findings by means 
of sub-group analysis (see “Selection of country clusters” section for details). In doing 
so, we aimed to provide secondary-users of ICCS 2016 data with sufficient information 
regarding the cross-cultural comparability of tolerant attitudes toward immigrants in 
the context of this survey and potentially provide relevant information for future scale 
development in forthcoming studies.

Method
Data

Sample

The International Civic and Citizenship Education Study (ICCS) 2016 (Schulz et  al. 
2016b, 2018) conducted in 24 countries by the International Association for the Evalua-
tion of Educational Achievement (IEA) was the principal data source for all the analyses 
reported here. Nevertheless, in this research, we used only data from the 14 European 
countries that participated in the European Module of the ICCS 2016 (Losito et al. 2018; 
Schulz et al. 2016a) study where students completed questionnaires inquiring into their 
attitudes toward equal rights for immigrants, student attitudes toward equal rights for 
all ethnic/racial groups, and student attitudes toward gender equality.

In each country, the surveyed students are representative samples of the population 
of grade 8 students. More specifically, the study followed a two-stage cluster sampling 
strategy. In a first stage probability proportional to size (PPS) procedures were used to 
select schools within each country. In the second stage, within each sampled school, an 
intact class from the target grade was selected at random, with all the students in this 
class participating in the study. In total, 51,040 students clustered in 14 countries were 
included in this research. Table 2 indicates the distribution of students per country.

Selection of country clusters

One strategy to test generalizability of findings obtained in a full measurement invari-
ance approach consists of examining if the findings obtained from the full sample are 
consistent with findings estimated across smaller, more culturally homogeneous group-
ings. Therefore, we used different sources of information to identify clusters of countries 
that show similarities in terms of language, and geographic location. We also consider 
information regarding the democratic tradition, immigration patterns, integration poli-
cies, and attitudes towards immigration. For these purposes we were mainly guided by 
the classification of immigrant destination countries introduced by the Organisation 
for Economic Co-operation and Development (OECD) and the European Union (EU) 
(OECD and European Union 2015). Moreover, whenever possible, we updated and 
complemented this information using several sources such as the Human Development 
Index (HDI) (Jāhāna 2016), the Migrant Integration Policy Index (MIPEX) (Migration 
Policy Group 2015), the Democracy Index (Economist Intelligence Unit 2017), the Euro-
pean Social Survey (ESS) (Heath et al. 2016), and the Special Eurobarometer 469 (Euro-
pean Commission 2018).
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The following clusters of countries were identified:

a.	 Nordic Countries: Denmark, Finland, Norway, Sweden.

	 Other than sharing geographical and linguistic similarities, these countries share a 
long and stable tradition with democracy, high levels of development and high levels 
of egalitarianism. They are also characterized by significant recent and humanitarian 
migration. Most of the immigrants are non-native speakers and humanitarian immi-
grants struggle to integrate. Overall (with slightly lower scores for Denmark), inte-
gration policies are strong and long-standing providing access to citizenship, edu-
cation and training and equal opportunities. The levels of support for immigration 
among adults are the highest in Europe.

b.	 Western European Countries: Belgium (Flemish), The Netherlands.
	 The two countries share high levels of linguistic and geographic proximity. They have 

a strong democratic tradition and high levels of development. In the European con-
text, they are long-standing immigration destinations that received the inflows of 
immigrants or “guest workers” in the wake of World War II and afterwards (family 
reunion). Most of the immigrants and their families are low-educated and face inte-
gration issues such as lower labor market participation and higher relative poverty 
rates. Integration policies are slightly favorable with relatively strong anti-discrim-
ination laws and support for education, but they are rather restrictive in terms of 
access to long-term residence and family reunion. The levels of support for immigra-
tion among adults are higher in the Netherlands than in Belgium and slightly lower 
relative to the Nordic countries.

c.	 Central and Eastern European Countries: Bulgaria, Estonia, Latvia, Lithuania, Croa-
tia, Slovenia.

	 This cluster of countries is by far the most heterogeneous. Nevertheless, they share 
a recent and less stable democratic tradition and relatively lower levels of economic 
development as compared with the Nordic and Western European clusters. Moreo-
ver, in all these countries the immigrant population was shaped by border changes 
(in the late twentieth century) and/or by national minorities. Some countries (Bul-
garia) experience recent major humanitarian migration. Overall, most of the immi-
grants show outcomes (e.g. education, labour market) similar to those of the native-
born. Integration policies are, on average, the least favorable in Europe. With some 
exemptions (Slovenia), overall levels of support for immigration are lower than in 
most of the other European countries.

d.	 Southern European Countries: Italy, Malta.
	 Italy and Malta show similarities in terms of geographic proximity, level of develop-

ment and some linguistic overlap. Until recently, they were characterized as being 
new destination countries with many immigrants arriving at the beginning of the 
twentyfirst century. Nevertheless, they (and particularly Italy) currently experience 
massive intakes of humanitarian migration. Most immigrants tend to be less edu-
cated and show lower integration outcomes, especially in Italy. Integration policies 
are evaluated to be halfway favorable in Italy but among the best among Europe’s 
major countries of immigration. Malta’s integration policies are rated as being slightly 
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unfavorable. In both contexts, the most needed developments seem to be in the area 
of equality and anti-discrimination policies. Immigration tends to be perceived as 
problematic in these countries.

Variables

The variables used as indicators for the three dimensions of “attitudes toward equal 
rights” are described in Table 1. Each construct is captured by a set of items measured 
on 4-point Likert scales ranging from strongly disagree to strongly agree. As indicated in 
Table 1, some items were reverse coded to ensure that high scores on each item reflect 

Table 1  Measures of attitudes toward equal opportunities

a  Item reversed coded
b  Item excluded from the analysis due to extremity scoring
c  Item excluded from the analysis due to low item loadings

Item code Item text

Response categories: 1 = Strongly disagree; 2 = Disagree; 3 = Agree; 4 = Strongly agree

Domain 1: Attitudes toward equal rights for all ethnic/racial groups

IS3G25Aa All <ethnic/racial groups> should have an equal chance 
to get a good education in <country of test>

IS3G25Ba All <ethnic/racial groups> should have an equal chance 
to get good jobs in <country of test>

IS3G25Ca Schools should teach students to respect <members of 
all ethnic/racial groups>

IS3G25Da,c <Members of all ethnic/racial groups> should be 
encouraged to run in elections for political office

IS3G25Ea <Members of all ethnic/racial groups> should have the 
same rights and responsibilities

Domain 2: Attitudes toward gender equality

IS3G24Aa,b Men and women should have equal opportunities to 
take part in government

IS3G24Ba,b Men and women should have the same rights in every 
way

IS3G24C Women should stay out of politics

IS3G24D When there are not many jobs available, men should 
have more right to a job than women

IS3G24Ea,b Men and women should get equal pay when they are 
doing the same jobs

IS3G24F Men are better qualified to be political leaders than 
women

IS3G24Gc Men and women should have equal opportunities to 
take part in government

Domain 3: Attitudes toward equal rights for immigrants

ES3G04Aa,c <Immigrants> should have the opportunity to continue 
speaking their own language

ES3G04Ba <Immigrant> children should have the same opportuni-
ties for education that other children in the country 
have

ES3G04Ca <Immigrants> who live in a country for several years 
should have the opportunity to vote in elections

ES3G04Da <Immigrants> should have the opportunity to continue 
their own customs and lifestyle

ES3G04Ea <Immigrants> should have the same rights that every-
one else in the country has
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positive attitudes toward the three groups. Moreover, preliminary descriptive analyses 
led to the exclusion of some items. In a first step, descriptive analysis showed that stu-
dent responses to items IS3G24A (Men and women should have equal opportunities to 
take part in government), IS3G24B (Men and women should have the same rights in 
every way) and IS3G24E (Men and women should get equal pay when they are doing 
the same jobs) showed high rates (exceeding 70%) of agreement (“strongly agree”). These 
items were therefore excluded from subsequent analysis due to extremity scoring. In a 
second step, preliminary country specific confirmatory factor analysis pointed out three 
items with moderate factor loadings (well below or at the threshold of 0.600; MacCallum 
et al. 1999, 2001) in a majority of countries. These items were: IS3G25D (Members of all 
ethnic/racial groups should be encouraged to run in elections for political office)—show-
ing factor loadings below the threshold in seven countries, IS3G24G (Men and women 
should have equal opportunities to take part in government)—showing factor loadings 
below the threshold in ten countries, and ES3G04A (Immigrants should have the oppor-
tunity to continue speaking their own language)—showing factor loadings below the 
threshold in six countries. These items were also excluded from further analyses.

Analytical strategy

To establish if average scores on attitudes toward immigrants are comparable across the 
contexts, measurement invariance was investigated in a factor analytical framework. We 
considered attitudes toward immigrants to be one aspect of a three-dimensional con-
struct of attitudes toward equal rights. Data preparation was done with the IEA IDB ana-
lyzer (IEA 2017) and IBM SPSS Statistics 23.00 (IBM Corp. 2015). All CFA and MGCFA 
analyses were performed in Mplus 7.4 (Muthén and Muthén 2017). To handle missing 
data, we used the full information maximum likelihood (FIML) method implemented in 
Mplus 7.4. This method uses all available information for any variable. Only cases with 
missing data on all variables are not included in the analysis. The number of cases with 
missing data on all variables for this research was 297. Moreover, we took into account 
the multilevel character of the data (students nested within schools within countries) by 
implementing the TYPE = COMPLEX option of Mplus 7.4 that adjusts model goodness-
of-fit statistics and standard errors of the parameter estimates for the dependency in the 
data (see also Brown 2014).

An initial step in assessing the measurement invariance of the instrument involved 
country-specific analysis. This entailed specifying a first-order correlated three-fac-
tor model of attitudes toward equal rights with the 11 indicator variables loading on 
the three dimensions: (a) attitudes toward equal rights for all ethnic/racial groups (4 
items), (b) attitudes toward gender equality (3 items) and c) attitudes toward equal 
rights for immigrants (4 items). Confirmatory factor analysis (CFA) was used to test 
the factor structure of this model in each of the 14 countries. The ordered categorical 
character of the data (4 point Likert scale) was taken into account by using an exten-
sion of the CFA model that estimates polychoric correlations and asymptotic covari-
ance matrices to reflect the relations between response variables with a weighted least 
square mean variance (WLSMV) estimator. The fit of this model in each country was 
compared to a first-order uncorrelated three-factor model. To evaluate model fit we 
used the following overall goodness of fit measures: the root mean square error of 
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approximation (RMSEA), the comparative fit index (CFI), and the Tucker-Lewis index 
(TLI). Common guidelines for model fit evaluation were applied: RMSEA ≤ 0.060 
CFI ≥ 0.950; TLI ≥ 0.950 (Brown 2014; Wang and Wang 2012).

To investigate the measurement invariance of the construct, we applied multiple-
group confirmatory factor analysis (MGCFA) taking into account the ordered categori-
cal character of the data. The three-factor model was estimated simultaneously for the 
14 countries. Data was weighted so that countries contributed equally to the analysis. In 
this framework, the assessment of measurement invariance involved the comparison of 
the three nested competing models, i.e. configural, metric and scalar models. In order 
to evaluate model fit, we considered both overall fit measures (i.e. CFI, TLI, RMSEA) 
and relative fit measures such as changes in CFI (ΔCFI) and RMSEA (ΔRMSEA). We 
followed the guidelines indicated by Rutkowski and Svetina (2017) that are more appli-
cable in the context of ILSA and MGCFA with categorical indicators: RMSEA ≤ 0.055; 
CFI ≥ 0.950; TLI ≥ 0.950; ΔRMSEA ≤ 0.010; ΔCFI ≥ − 0.004. To further asses model-fit, 
model-based item reliability (item loadings which capture the strength of the associa-
tion between the indicators and the underlying latent variable) and construct/scale reli-
ability (assessing the reliability of a construct underlying a set of observed indicators) 
were estimated following Wang and Wang (2012) based on the MGCFA scalar model. To 
provide further evidence on the robustness of our results, we conducted measurement 
invariance tests by means of MGCFA within the four sub-groups of country clusters that 
show contextual similarities. An approach similar to the one applied to the analysis of all 
countries was followed. In addition to the model fit criteria relevant for larger number 
of groups (Rutkowski and Svetina 2017), when applicable, we also observed guidelines 
relevant in the case of comparing two groups: RMSEA ≤ 0.060; CFI ≥ 0.950; TLI ≥ 0.950; 
ΔRMSEA ≤ 0.015; ΔCFI ≥ − 0.010 (see Brown 2014). Factor scores obtained with this 
approach were compared with the ones estimated across all countries.

In a last step, to ensure greater interpretation and comparability with the estimations 
reported in the IEA ICCS 2016 documentation, model-based factor scores were saved 
and rescaled to a T-scale with a mean of 50 and a standard deviation of 10. These scores 
were used to estimate and illustrate average comparisons of cross-country differences 
in attitudes toward immigrants in the fourteen European countries. These compari-
sons were estimated and tested using the IEA IDB analyzer (IEA 2017) and focused on 
two aspects: (a) overall (mean) differences and (b) disparities in terms of the distance 
between the 5th and the 95th percentile.

Results
Results of measurement invariance testing

Country‑specific models

Table 2 presents the model data fit for the 14 country-specific CFA models estimated 
on the full samples. We tested the fit of the first-order correlated three-factor model 
(Table  2, M2) and compared it with a first-order uncorrelated three-factor model 
(Table 2, M1). We can observe that the first-order correlated three-factor model (Table 2, 
M2) showed an adequate fit in most samples. Fit indices largely fell within acceptable 
ranges with RMSEA values below 0.060 and CFI and TLI well above 0.950. The findings 
from these separate CFAs indicate that the same number of (three) correlated factors 
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with similar patterns of item loadings can be identified in all countries. In contrast, the 
first-order uncorrelated three-factor model (Table 2, M1) showed unacceptable model 
fit in all countries. We therefore accepted the first-order correlated three-factor model 
(Table 2, M2) and retained it for the subsequent analyses.

Results of multiple‑group analysis across all countries

Table 3 provides a summary of the findings for the competing measurement invariance 
models: configural, metric and scalar. The results at the configural, metric and scalar lev-
els of invariance largely comply with the model fit evaluation criteria both in terms of 
overall fit indices (e.g. RMSEA ≤ 0.055; CFI ≥ 0.950; TLI ≥ 0.950) as well as some of the 
relative fit indices (e.g. ΔRMSEA ≤ 0.010. An exception is one of the relative fit indices 
(ΔCFI) that exceeds slightly the threshold of ΔCFI ≥ − 0.004 taking a value of − 0.005 
when comparing the fit of the scalar model to the one of the metric model. Nevertheless, 
all other indices are well within acceptable boundaries (RMSEA = 0.043; CFI = 0.985; 
TLI = 0.987; ΔRMSEA = − 0.002). Following Brown (2014), we considered model fit 

Table 2  Results of confirmatory factor analysis

Country-specific models

N, sample size; RMSEA, root mean square error of approximation; CFI, comparative fit index; TLI, Tucker-Lewis index

Country N M1: First-order uncorrelated three-
factor model

M2: First-order correlated 
three-factor model

RMSEA TLI CFI RMSEA TLI CFI

Bulgaria 2958 0.130 0.824 0.780 0.054 0.972 0.962

Croatia 3893 0.173 0.788 0.735 0.036 0.991 0.988

Denmark 6125 0.189 0.755 0.694 0.029 0.994 0.993

Estonia 2854 0.178 0.785 0.731 0.051 0.984 0.978

Finland 3162 0.264 0.709 0.636 0.030 0.997 0.995

Italy 3446 0.224 0.662 0.577 0.053 0.982 0.976

Latvia 3208 0.119 0.870 0.837 0.044 0.983 0.978

Lithuania 3624 0.179 0.796 0.745 0.044 0.989 0.985

Malta 3749 0.114 0.786 0.745 0.058 0.969 0.958

The Netherlands 2800 0.186 0.757 0.696 0.043 0.988 0.984

Norway 6235 0.247 0.842 0.803 0.056 0.992 0.990

Slovenia 2842 0.217 0.736 0.670 0.046 0.989 0.985

Sweden 3218 0.233 0.806 0.757 0.035 0.996 0.994

Belgium (Flemish) 2926 0.158 0.793 0.741 0.044 0.985 0.980

Table 3  Results of multiple-group analysis, overall model

RMSEA, root mean square error of approximation; CFI, comparative fit index; TLI, Tucker-Lewis index; ΔRMSEA, change in 
RMSEA; ΔCFI, change in CFI

Model Full sample RMSEA CFI TLI

M1 Configural 0.045 0.990 0.986

M2 Metric 0.041 0.990 0.989

M3 Scalar 0.043 0.985 0.987

Nested models comparisons ΔRMSEA ΔCFI

Metric vs configural 0.004 0.000

Scalar vs metric − 0.002 0.005
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to be expressed by the highest level of consistency among all other fit indices, and we 
accepted the scalar model. Moreover, we considered other aspects of model evaluation 
(see Brown 2014) by examining the strength of the associations between the items and 
the latent variables (item loadings) and model-based scale reliability based on the scalar 
model.

Model-based scale reliabilities and item loadings are illustrated by Fig.  1. Scale reli-
abilities for three scales were above 0.800 in all countries ranging from 0.809 to 0.960. 
These measures capture the proportion of scale variance not attributable to measure-
ment error. In the current case, the estimates suggest high reliability of the three latent 
variables underlying the three sets of observed indicators (items). Moreover, the scales 
showed to be particularly reliable in most of the Nordic countries (i.e. Finland, Norway 
and Sweden) with the reliability measure well above 0.900 for the scales capturing atti-
tudes toward equal rights for all ethnic/racial groups and attitudes toward gender equal-
ity and above 0.880 for the scale capturing attitudes toward equal rights for immigrants.

Item loadings, were well above the 0.500 for all scales and countries ranging from 0.577 
to 0.966. This finding indicates sufficient indicator reliability. For the attitudes toward 
equal rights for all ethnic/racial groups and attitudes toward gender equality scales, item 
reliability was high (above 0.780, on average) and rather consistent across countries. In 
contrast, for the attitudes toward equal rights for immigrants scale, findings were more 
heterogeneous across countries and some items were clearly stronger measures than 
other. More specifically, the strongest indicator of the scale in the majority of countries 
was item ES3G04B (<Immigrant> children should have the same opportunities for edu-
cation that other children in the country have) with item loadings exceeding 0.800 while 
the weakest indicators was item ES3G04D (<Immigrants> should have the opportunity 
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Fig. 1  Scale reliability and item loadings
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to continue their own customs and lifestyle) with item loadings ranging from 0.577 to 
0.720.

In addition, supportive to the suitability of the hypothesized three-dimensional model, 
results pointed out that the three factors are related with strong associations in most 
countries, with a correlation of 0.600, on average. This was especially true for the associ-
ations between attitudes toward equal rights for immigrants and attitudes toward equal 
rights for all ethnic/racial groups. More specifically, across the 14 countries, associations 
between attitudes toward equal rights for immigrants and attitudes toward equal rights 
for all ethnic/racial groups ranged from 0.465 to 0.748 with an average of 0.628. Associa-
tions exceeding the value of 0.700 were registered for Denmark, Finland, Italy, Norway 
and Sweden while an association below 0.500 was recorded for Latvia.

Robustness analysis—country clusters‑specific models

Table  4 provides a summary of the findings for the competing measurement invari-
ance models: configural, metric and scalar for each country cluster. For the “Nordic” 
and “Western European” country clusters the results at the configural, metric and scalar 
levels of invariance, all of the overall and relative fit indices showed values well within 
established criteria (e.g. RMSEA ≤ 0.055; CFI ≥ 0.950; TLI ≥ 0.950; ΔRMSEA ≤ 0.010; 
ΔCFI ≥ − 0.004) confirming a very good model fit for the scalar model. For the “Cen-
tral and Eastern European” cluster, the majority of indices were well within acceptable 
boundaries. Only ΔCFI exceeded slightly the threshold of ΔCFI ≥ − 0.004 taking a value 
of 0.007 when comparing the fit of the scalar model to the one of the metric model. Nev-
ertheless, we considered once more the highest level of consistency among all other fit 
indices as an indication of good model fit and accepted the scalar model. For the “South-
ern European” cluster, the comparison included only two countries (Italy and Malta). 

Table 4  Results of multiple-group analysis

Country clusters-specific models

RMSEA, root mean square error of approximation; CFI, comparative fit index; TLI, Tucker-Lewis index; ΔRMSEA, change in 
RMSEA; ΔCFI, change in CFI

Model RMSEA CFI TLI ΔRMSEA ΔCFI

Nordic Countries

Configural 0.041 0.994 0.992 – –

Metric 0.037 0.994 0.993 0.004 0.000

Scalar 0.039 0.992 0.993 − 0.002 0.002

Western European Countries

Configural 0.043 0.987 0.982 – –

Metric 0.040 0.988 0.985 0.003 − 0.001

Scalar 0.038 0.986 0.986 0.002 0.002

Central and Eastern European Countries

Configural 0.045 0.986 0.981 – –

Metric 0.041 0.986 0.984 0.004 0.000

Scalar 0.045 0.979 0.981 − 0.004 0.007

Southern European Countries

Configural 0.056 0.976 0.968 – –

Metric 0.053 0.977 0.972 0.003 − 0.001

Scalar 0.050 0.974 0.974 0.003 0.003
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The value of RMSEA for the configural model marginally exceeded the strict thresh-
old of RMSEA ≤ 0.055, taking a value of 0.056, but it still indicated a reasonably good 
model fit (RMSEA ≤ 0.060, Brown 2014). All other fit indices were well within acceptable 
boundaries. We therefore accepted the scalar model.

Although, taken together, all findings from the country–cluster specific analysis con-
firmed that measurement invariance can be achieved at the scalar level, we note that a 
very good model fit was particularly registered for the “Nordic” and “Western European” 
country clusters. To provide further validation of findings, we compared the associa-
tion between the factor scores (based on the scalar models) obtained from the measure-
ment invariance analysis conducted across all countries with the ones extracted from 
the country-cluster specific analysis. For all countries, we found a perfect correlation 
(r = 1.000) among the two solutions.

Cross‑country comparisons

Having established that latent mean scores can be compared, we proceeded to illustrate 
the differences in attitudes toward immigrants in the fourteen European countries.

For further interpretation of the distribution of attitudes across groups Fig. 2, shows 
the national and European average as well as the threshold scores for the 5th percentile 
(the 5% of students with the most negative attitudes) and the 95th percentile (the 5% 
of students with the most positive attitudes). The percentile ranges are specific to each 
education system’s distribution of scores; the education systems are ordered by national 
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average from smallest to largest. The European average is the average of the national 
averages of the participating European countries, with each country weighted equally.

Across all countries, student attitudes toward immigrants are rather positive with 
average scores close to the mean of 50. Moreover, on average, the attitudes toward immi-
grants of the students in Sweden, Norway, Croatia, Slovenia, Italy, Denmark, Lithuania, 
and Belgium (Flemish), are significantly more positive than the European average of 
49.26. In these countries the variability of the scores is moderate, the attitudes of the 
students tend to be relatively concentrated around the mean, and the score gap between 
the 95th and the 5th percentile is relatively small (around 30 points). Among these 
countries, Sweden has both the highest mean score (55.99) and the largest variability 
(between 35.45 and 71.06).

Concerning the countries with average scores significantly lower than the European 
average, the situation is more varied. In some countries (Latvia, Estonia, Netherlands) 
the attitudes are relatively concentrated around the mean and the distance between the 
5th and 95th percentiles is less than 30 points. In other countries (Bulgaria, Malta, Fin-
land) the variability is much higher as depicted by the distance between the 5th and 95th 
percentiles, which ranges between 34 and 38 points.

Discussion and conclusion
In the current study we argued that cross-cultural comparability must be ensured for 
the measurement of highly relevant indicators that serve to monitor inter-European and 
international differences in young people’s tolerant attitudes toward immigrants. To this 
end, we examined the extent to which average comparisons of cross-national differences 
in young people’s tolerant attitudes toward immigrants in the context of the recent ICCS 
2016 study are justified. We tested for measurement invariance and applied multiple-
group confirmatory factor analysis (MGCFA) (Jöreskog 1971; Steenkamp and Baum-
gartner 1998) to assess whether comparisons of average scale scores across fourteen 
European countries participating in ICCS 2016 can be made with confidence. Moreo-
ver, in response to recent developments in the field, we aimed to contribute to further 
research by considering new methodological challenges (e.g. the ordered categorical 
character of the data, recent guidelines for model fit evaluation), incorporating previ-
ous research (e.g. by considering the multidimensionality of the construct of tolerant 
attitudes toward equal rights) and investigating the robustness of our findings by means 
of sub-group analysis. Our results pointed out that cross-cultural comparability can be 
achieved for (most items of ) this scale with ICCS 2016 data among the 14 investigated 
countries. More specifically, results of measurement invariance tests using MGCFA 
pointed to the achievement of full scalar invariance with the implication that average 
scores based on three interrelated scales (attitudes toward equal rights for immigrants, 
attitudes toward equal rights for all ethnic/racial groups, and attitudes toward gender 
equality) can be validly compared across the educational systems under investigation. 
These findings were largely corroborated by information of item and scale reliability and 
the results emerging from our robustness analysis. Notably, in addition to providing vali-
dation to the results obtained across all countries, the country cluster-specific analyses 
indicated that cross-country comparisons are defensible also among more homogeneous 
groupings of countries and that these comparisons are particularly strong (as indicated 
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by model fit evaluation parameters as well as item and scale reliability, in some cases) in 
the “Nordic” and “Western” European clusters of countries. Such findings may be due to 
higher proximity between these countries in terms of, for example, linguistic similarity, 
democratic tradition, and/or experience with immigration and integration policies. In 
this respect, future research involving a higher number of countries may permit explor-
ing the validity of such explanatory mechanisms.

Moreover, the analysis also revealed information relevant for further scale refine-
ment. First, we confirmed that tolerant attitudes toward immigrants is one aspect of a 
larger three-dimensional concept encompassing three (correlated) factors: attitudes 
toward equal rights for immigrants, attitudes toward equal rights for all ethnic/racial 
groups and attitudes toward gender equality. Given the long tradition of this conceptu-
alization in the IEA civic and citizenship education studies (most indicators remained 
almost identical across CIVED 1999, ICCS 2009 and ICCS 2016), this finding corrobo-
rates existing assumptions and previous research (Miranda and Castillo 2018). Second, 
in line with extant findings (Munck et al. 2017), we showed that items capturing cultural 
aspects of tolerance toward immigrants (e.g. endorsing rights to linguistic and cultural 
diversity) are either unreliable in most countries or show substantial variability in terms 
of factor loadings. This finding stands in contrast with the performance of items tapping 
into more generic and less debated rights such as the right to education. One may only 
speculate that such items are more susceptible to influences defined by public opinion or 
the characteristics of the application of immigrant integration policies in some countries 
but this issue certainly needs further investigation especially in developmental phases of 
future studies.

In addition, our illustration of the differences in attitudes toward immigrants in the 
fourteen European countries showed that young people have, on average, largely toler-
ant attitudes in all European countries. Moreover, these results provided evidence that 
both low (e.g. Bulgaria) and high (e.g. Sweden) average scores on tolerance toward immi-
grants could be coupled with high degrees of polarization (measured as the gap between 
the 95th and 5th percentile) of these attitudes within the countries. These findings point 
to the need of considering multiple ways of describing these indicators, especially when 
improvement efforts are targeting the entire distribution of the young population in 
a country (limited here to the ICCS 2016 sample). For further research, this informa-
tion could be supplemented with other indicators of attitudinal polarization shaped, for 
example, by socioeconomic background or gender.

Lastly, the current study encountered a number of limitations which may provide 
additional avenues for further research in the field. First, we acknowledge that our 
substantive contribution to the conceptualization and measurement of tolerance 
toward immigrants is limited as it had to be embedded within the boundaries set 
by the ICCS 2016 study. Although we have sufficient confidence that this measure is 
valid and reliable over the years, we acknowledge that conceptualizations of tolerance 
toward immigrants could be broader (e.g. including additional measures of social tol-
erance) and that measurement strategies could be improved (e.g. by applying a “least 
liked” approach, see Gibson 2013). We therefore welcome further reflections on these 
issues both outside and within the ILSA community. Second, this article illustrated 
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that investigating measurement invariance in ILSAs such as ICCS is a vibrant emerg-
ing field of research. As such, guidelines for the evaluation of measurement invari-
ance testing are rather imprecise (e.g. when considering various characteristics of the 
model such as number of factors, number of groups, sample size, number of items per 
factors, continuous versus categorical data, etc.) and are constantly being reconsid-
ered. In this study, we followed guidelines for model fit evaluation that were largely 
based on several studies investigating smaller groups and mostly continuous meas-
ures and one study that documented cutoff criteria applied to large groups of coun-
tries and unidimensional categorical data. We were unable to identify studies that 
document model fit evaluation criteria that are closely applicable to our specific mod-
els (e.g. three-dimensional construct, different number of items underlying several 
concepts, large sample sizes, large number of groups and categorical indicators). We 
therefore acknowledge that future research may challenge our findings. We consider 
further simulation studies (e.g. considering several conditions) and well documented 
measurement invariance studies (e.g. reporting potential sources of non-invariance) 
applied to ILSA data to be fruitful avenues for advancing further knowledge. Third, 
in contrast to previous waves of the IEA civic and citizenship education studies (i.e. 
CIVED 1999 and ICCS 2019), in ICCS 2016, the measure tapping into student’s atti-
tudes toward immigrants was administered only within the European module of the 
survey. For this reason, measurement invariance investigations applied to the larger 
set of countries (located also in Latin America or Asia) included in the ICCS 2016 
main survey could not be performed. Therefore, we must acknowledge that our 
results are only applicable to the fourteen European countries surveyed in ICCS 2016. 
While different, the European countries share a common core of cultural and con-
textual characteristics. The non-European ICCS 2016 countries may instead show 
stronger contextual differences that could challenge comparability. Future ICCS stud-
ies could potentially provide opportunities to extend this analysis to a larger, more 
heterogeneous, group of countries. To conclude, for the time being, we are confident 
to have provided different stakeholders with sufficiently reliable and relevant infor-
mation regarding the cross-cultural comparability of inter-European differences in 
young people’s tolerant attitudes toward immigrants in the context of ICCS 2016 and 
we highly encourage further research along the lines outlined above.
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