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blacks and Muslims.

For decades, social scientists have been interested in studying individual attitudes toward ethnic minorities or
immigrants and their development over time. Whereas these attitudes have been commonly studied among adults,
little is known about children’s and teenager’s attitudes toward immigrant minorities. This gap might have been a
result of a lack of standardized, cost-effective, and efficient large-scale survey measures tailored to young people. In
the current study, we try to overcome this gap by introducing and validating a new, child-friendly, easily
administrable picture-based survey measure of attitudes toward immigrants belonging to two ethnic minorities:

For this purpose, we collected a panel dataset at three measurement time points in two countries, Switzerland and
Poland, including 5332 school children and teenagers aged 8 to 19 years, divided into three age cohorts. We
performed confirmatory factor analyses within and across the samples and found that the new picture-based
measures were reliable and highly comparable across measurement time points, age cohorts, and country samples.
The findings suggest that picture-based measures may be a promising tool to measure attitudes among children.

Keywords: Attitudes toward ethnic minorities, Measuring children’s attitudes, Picture-based measures, Panel data,
Cross-cultural data, Measurement equivalence, Multi-group confirmatory factor analysis

Introduction

Rationale and structure

In the last decade, the number of votes for right-leaning par-
ties in newly elected parliaments has increased (Akkerman,
de Lange, & Rooduijn, 2016), and this rise has been accom-
panied by a shift of the political orientation of Europeans to-
ward the far right and high levels of negative attitudes
toward immigrants (Decker & Bréhler, 2018). Even politi-
cians do not refrain from publicly proclaiming their negative
sentiments toward certain ethnic and religious immigrant
groups (Decker & Brihler, 2018). These negative attitudes to-
ward minorities have been a major topic of investigation
among social scientists for several decades (Aydin, Krueger,
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Frey, Kastenmiiller, & Fischer, 2014; Berry & Kalin, 1995;
Esses, Jackson, & Armstrong, 1998; Powdermaker, 1944).
Their studies examined the level, development, and possible
sources of such attitudes among adult populations (Berthoff,
1951; Decker & Brihler, 2018; Rustenbach, 2010; Savelkoul,
Scheepers, van der Veld, & Hagendoorn, 2012).

However, there has been little large-scale research on
children’s and teenager’s attitudes toward ethnic and re-
ligious minorities. This lacuna is unfortunate because
studying attitudes of societies’ youngest members bears
the opportunity to gain deeper insight into current senti-
ments toward minorities. After all, children’s attitudes
may foreshadow not only present but also future societal
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developments such as future levels of tolerance and
prejudice. However, measuring attitudes particularly
among children and young adolescents may be challen-
ging, because it is unclear whether they understand sur-
vey questions in a similar way to adults and if their
responses are equally reliable. Commonly used large-
scale survey data such as the European Social Survey
(ESS; European Social Survey, 2018) or the International
Social Survey Program (ISSP; ISSP Research Group,
2015) only cover information about attitudes of the adult
population. Furthermore, standardized, cost-effective,
and efficient survey measures tailored to young people
and applicable to large samples have been lacking.

In the current study, we try to fill this gap by intro-
ducing and validating a new, child-friendly, easily ad-
ministrable picture-based survey measure of attitudes
toward immigrants that is applicable across many
Western countries. For this purpose, we collected a
panel dataset at three measurement time points in
two countries, Switzerland and Poland. Our dataset
includes 5332 school children and teenagers aged 8 to
19 vyears, divided into three age cohorts. For the val-
idation, we performed confirmatory factor analyses
within and across the samples and found that our
proposed measures were reliable and highly compar-
able across measurement time points, age cohorts,
and country samples.

We begin with a brief definition of attitudes and an
overview of previous research assessing attitudes to-
ward ethnic minorities in general, and among children
in particular, listing challenges in measuring children’s
attitudes and possible considerations to overcome
these challenges. In the following section, we propose
an innovative, concrete, child-friendly, easily adminis-
trable picture-based tool, applicable in Western coun-
tries, for large sample sizes, to measure children’s
attitudes toward immigrants belonging to ethnic mi-
nority groups. Next, we describe our panel data col-
lected using these measures and examine the validity
and comparability of the measures across children of
different age cohorts in two countries and over time.

Previous work

Measuring adults’ attitudes toward minorities

Attitudes describe the evaluations of individual ob-
jects, persons, or situations (Eagly & Chaiken, 1998;
Krech, Crutchfield, & Ballachey, 1962; Thurstone,
1931). For each new object arising, a new evaluation
and hence attitude will be formed. While attitudes are
not as stable as sociodemographic characteristics, per-
sonality traits, or values, they are likely to change
over time as well as to vary across different life situa-
tions (Alwin & Krosnick, 1991). An individual’s
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attitude toward immigrants is thus his or her current
personal assessment of immigrants.

The measurement of adults’ attitudes toward ethnic
minorities in surveys has commonly been performed
using single or multiple questions tapping into various
dimensions of such attitudes. Some of these questions
have become popular and therefore have been integrated
into national and international surveys, such as the ESS
(European Social Survey, 2018), the ISSP (ISSP Research
Group, 2015), or the German Social-Economic Panel
(SOEP, Schupp et al, 2017). For example, the question
asking whether respondents think that immigrants
undermine the culture in their country has been used to
measure symbolic threat due to immigrants (ISSP Re-
search Group, 2015), and the question asking to what
extent respondents would be bothered by a member of a
certain ethnic group being their neighbor, boss, or son-/
daughter-in-law has been used to measure social dis-
tance (De Graaf, Kalmijn, Kraaykamp, & Monden, 2010;
Hindriks, Verkuyten, & Coenders, 2014). Some of these
questions allow measuring attitudes toward specific eth-
nic groups, while others refer to ethnic minorities or im-
migrants in general (for a description of various multiple
indicator scales used to measure attitudes toward immi-
grants, e.g., see the description of the immigration mod-
ule in the ESS 2014/15 in Heath et al, 2016). Such
measures allow a straightforward implementation in
international surveys and the collection of large-scale,
high quality, and comparable data (Davidov et al., 2015;
Davidov, Cieciuch, & Schmidt, 2018).

Using survey questions to measure children’s attitudes

The main challenge in using surveys to measure chil-
dren’s attitudes is that children are at a lower, constantly
changing stage of development of their cognitive skills
compared to adults (Piaget, 1929, 1960; Piaget et al,
1928; Sutherland, 1992; see also Aboud, 2008). Thus,
questions which may be easily answered by most adults
may not be applicable for children and young adoles-
cents, because they may be too abstract or complicated,
or use a vocabulary which is beyond the scope of chil-
dren’s comprehension. Furthermore, children in com-
parison to adults are likely to have a harder time
concentrating and paying attention over a longer period
of time (Gémez-Pérez & Ostrosky-Solis, 2006). These
problems pose a threat to the validity and reliability of
common survey questions to measure attitudes toward
ethnic minorities among children.

Research has shown, however, that even young chil-
dren are able to report attitudes and opinions as long as
the method of data collection is designed in a child-
friendly way (Eid & Diener, 2006; La Greca, 1990). This
could include using a simpler vocabulary that children
are familiar with, keeping the questionnaire relatively
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short, or designing individual questions while having the
young respondents’ cognitive abilities in mind by, for ex-
ample, using pictures. Pictures can help capture and
maintain children’s or young adolescents’ attention
(Harter & Pike, 1984); they can facilitate the comprehen-
sion of accompanying texts (Donald, 1979; Fang, 1996;
Pike, Barnes, & Barron, 2010) and help young respon-
dents build mental models of the content (Glenberg &
Langston, 1992). One example for a successful imple-
mentation of pictures in surveys is the Picture-Based
Value Survey for Children (PBVS-C) measuring young
children’s abstract values (Doring, Blauensteiner, Aryus,
Drogekamp, & Bilsky, 2010), in which children are pre-
sented pictures rather than text to describe each value
with the task to prioritize them. Working with pictures
enhances the children’s ability to understand the mean-
ing of the value questions (Cieciuch, Doéring, & Hara-
simczuk, 2013; Doring et al., 2010).

Measuring children’s attitudes toward ethnic minorities in
previous research

Several researchers in the USA have examined attitudes
of children toward whites and blacks (Baron & Banaji,
2006; Blake & Dennis, 1943; Williams, Best, Boswell,
Mattson, & Graves, 1975), whereas outside the USA, re-
searchers have mainly focused on studying children’s at-
titudes toward ethnic minorities relevant to their
societies (Aboud & Doyle, 1996; Griffiths & Nesdale,
2006; Verkuyten, 2002). The main difficulties that these
researchers encountered was to come up with a valid
and reliable measurement method which was cheap and
easy enough to implement in large samples, as well as
accessible to children of different ages, and that children
could easily understand (see Baron & Banaji, 2006; Grif-
fiths & Nesdale, 2006).

In their attempts to measure children’s attitudes, re-
searchers applied an array of different techniques, most
of them focusing on children’s explicit attitudes or
prejudice (Raabe & Beelmann, 2011). Early researchers
in the USA, for example, used lists of common stereo-
types and “traits” and asked children to assign these
traits to either whites or blacks (Blake & Dennis, 1943).
This method did not require children to understand
complicated survey questions and used a simple lan-
guage that children could understand. Other researchers,
especially those interested in racial attitudes of very
young children, chose to use pictures rather than simply
worded questions, hoping to make their surveys even
more comprehensible to children (e.g., Aboud, 1980;
Goodman, 1952). While Goodman (1952) used pictures
taken from magazines, Aboud (1980) used picture books
with characters that represented different ethnicities.
Both of them did not produce these pictures themselves
for the purpose of measuring children’s attitudes, and
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thus, the pictures may have included other elements
which were not relevant for the studies, and to which
children may possibly have reacted.

The Preschool Racial Attitude Measures—PRAM I and
PRAM II (Williams et al., 1975)—were probably the first
graphical stimuli specifically created in order to study
children’s attitudes. Children were shown 24 drawings,
each depicting two individuals, one white and one black.
Next, children were told a short story with either a posi-
tive or a negative adjective describing the main charac-
ter. The children were finally asked to indicate which of
the two persons the story referred to. This method
gained popularity and was used in modified ways by
various researchers later on (e.g., Aboud, 1988; Black-
Gutman & Hickson, 1996).

Besides drawings, photographs have also been used as
a common method to study children’s attitudes toward
racial minorities, led by the assumption that photo-
graphs are also more comprehensible to children and
therefore easier to understand than verbal survey ques-
tions (Aboud, 1984; Griffiths & Nesdale, 2006; Nesdale,
Griffith, Durkin, & Maass, 2005). To limit other clues
(besides the ethnicity) possibly derived from photo-
graphs, some researchers chose to use headshots and
dressed all photographed children in the same school
uniform (Griffiths & Nesdale, 2006; Nesdale et al., 2005).

Researchers have applied various rating methods to
measure children’s attitudes. Some researchers asked
children to rate their feelings or indicate whether they
would like to play with the portrayed child (Aboud,
1980; Maras & Brown, 1996) using, for example, faces
with different levels of a smiley for the rating (Aboud,
1980; see also Maras & Brown, 1996). Others asked chil-
dren to assign certain characteristics to the children por-
trayed in the pictures (Aboud, 1988; Black-Gutman &
Hickson, 1996; Griffiths & Nesdale, 2006).

The variety of techniques demonstrates that no stan-
dardized procedures to measure children’s attitudes to-
ward minorities have been developed, rendering
comparisons between studies and replications difficult.
Furthermore, many of the methods required children to
assign certain traits or to rank pre-defined individuals or
groups in such a way that reflected their positive or
negative attitudes toward each of them (Chigier &
Chigier, 1968; Richardson, Goodman, Hastorf, & Dorn-
busch, 1961; Williams et al., 1975). This implied that
children were not able to express positive or negative at-
titudes toward more than one individual or group (but
see, e.g., Black-Gutman & Hickson, 1996, or Doyle,
Beaudet, & Aboud, 1988, who developed a rating scale
overcoming the latter problem). Finally, most of these
methods were not applicable for larger-scale surveys be-
cause they required personal interviews with the chil-
dren, thus rendering the data collection to be expensive
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and time-consuming and therefore resulting in small
sample sizes.

Although useful, to the best of our knowledge to date,
none of the above described techniques has been applied
to a large-scale survey in order to measure children’s at-
titudes toward ethnic minorities. Generally, there has
been very limited large-scale research on children’s atti-
tudes toward minorities. In what follows, we present the
set of picture-based questions used to build our instru-
ment. Further, we validate the new instrument using
unique, large-scale, panel, cross-country survey data, in-
cluding children of different ages, several time points,
and two countries, Poland and Switzerland.

Method

Picture-based measures of children’s attitudes toward
immigrants belonging to ethnic minorities

For our measurement instruments, we focused on the
children’s willingness for contact with other children
with an immigration background. This aspect of atti-
tudes toward immigrant children is closely related to the
concept of social distance (Bogardus, 1925; Hindriks
et al,, 2014; Park, 1924). Because the measurement in-
struments asked children to rate their willingness of
contact directly, they should be classified as explicit atti-
tude measures.

We developed two pictures designed to describe a girl
and a boy belonging to two groups of common immi-
grant minorities in Western European societies, Muslims
and blacks. Each child or teenager participating in the
survey was presented with both pictures (see Fig. 1).
Each picture was introduced by a short description of
the depicted children. To introduce the picture of the
Muslim children, the following description was used:
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“Mustafa and Salma are new in town. Mustafa and Sal-
ma’s family are not from Switzerland/Poland.” This de-
scription was followed by the picture and then by four
questions: “Please imagine Mustafa or Salma attends the
same school as you. To what extent do you agree with
the following statements? I would be happy, (1) if one of
them would live next to me (which we termed “neigh-
bor”), (2) to be friends with one of them (which we
termed “friend”), (3) to work on a school project with
one of them (which we termed “school”), and (4) if one
of them invited me over (which we termed “invite”).”
For the responses to each of these questions, a six-point
scale ranging between “do not agree at all” and “fully
agree” was used. The description and questions used for
the picture of the black immigrant children were identi-
cal with the exception of the names; these were changed
to Jamal and Laila. Detailed information on the items
used and their concept affiliation can be found in
Appendix 2.

Data

Data were collected between October 2015 and De-
cember 2016 in both Switzerland and Poland. The
data collection was performed in classroom settings.
This collection strategy was chosen because peers and
classmates form an increasingly relevant part of chil-
dren’s social network. And the older children get, the
more relevant friendship ties become (Berndt, 1986;
Brown, Clasen, & Eicher, 1986; Nickerson & Nagle,
2005). The Polish data were collected in 36 schools
and 127 classes in and around Warsaw. The Swiss
data were collected in 12 schools and 68 classes in
urban areas of the German-speaking regions. Data
collection was administered online in Poland and

Fig. 1 Pictures used in the questionnaire. Left, Salma and Mustafa (Muslim). Right, Laila and Jamal (Black)
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using paper-and-pencil questionnaires in Switzerland.
In both cases, trained research assistants were present
during the data collection. Prior to each data collec-
tion, one of the researchers met with the teachers
and headmasters, presented the project’s goals and re-
search questions in detail, and received the consent of
the school authorities and individual schools’ staff.
The students and parents in Switzerland had the pos-
sibility to opt-out of the study, whereas in Poland, an
opt-in written form signed by the parents was re-
quired. In Switzerland, only 10 out of 18 cantons
contacted agreed that their schools participate in the
survey. We did not encounter this problem in Poland,
because a mandate received from the federal level
allowed direct contact with the individual schools.
Data were collected in a panel design with three
waves, roughly half a year apart (wave 1 in October/
November 2015, wave 2 in February/March 2016,
wave 3 in November/December 2016). Three cohorts
participated in each country: the youngest cohort in-
cluded pupils attending primary school. The middle
cohort included pupils attending the 7th grade (1st
grade of the Polish gymnasium). Finally, the oldest
cohort included pupils attending the 9th grade in
Switzerland and the 10th grade in Poland (1st grade
of the Polish lyceum). The sample included a total of
3819 children in Poland and 1513 children in
Switzerland. In the first wave sample, 47.38 % of the
children were male and on average the children were
13.48 years old when first contacted. Appendix 1 pre-
sents the detailed sample sizes by country, cohort,
and wave and provides the age and gender distribu-
tion of the pupils in each country sample. Thus, we
had six groups in total in the sample: three age co-
horts in Poland and an additional three age cohorts
in Switzerland. For simplicity, we named the age co-
horts young, middle, and old. All groups participated
at each of the three measurement time points. How-
ever, some individuals dropped out in the course of
the study. The rate of missing values (either for cer-
tain responses or due to dropout of children) was
negligible. Dropout was not related systematically to
any of the variables used in the analysis. The main
source of missing values was the fact that some
schools decided not to participate in later waves after
they had participated in the first wave. However,
other schools joined in later waves although they did
not participate in the first wave. We used all available
individuals in all waves and age cohorts in the two
countries and addressed the problem of missing
values using full information maximum likelihood
(FIML: Schafer & Graham, 2002) estimation. Further
details on data collection are described by Kindschi
et al. (2019).
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Approach

We used confirmatory factor analyses (CFA; Brown,
2015) to measure children’s attitudes toward immi-
grants belonging to ethnic minorities. First, we exam-
ined the latent variables to measure attitudes toward
each immigrant minority separately. We used the four
questions asked after introducing each picture as
measurement items. First, we performed simultaneous
single-group CFAs (SCFA), where the three waves
were modeled simultaneously for each of the two atti-
tude types, countries (2), and age cohorts (3)
separately (2 x 2 x 3 = 12 models; model type 1 in
Table 1). This was followed by a multi-group SCFA
for each of the two attitude types. Each model had
six groups: two countries x three age cohorts (model
type 2 in Table 1). Figure 2 shows an illustration of a
SCFA model of attitudes toward Muslim immigrants.
The error correlations of the same question were
allowed to covary over time (Finkel, 1995).

To test the reliability and validity of the measures, we
proceeded in the following way. First, we inspected
whether factor loadings were at least as high as 0.3 or 0.4
(Brown, 2015) to guarantee that each of the measures dis-
played an acceptable validity. Second, we examined
whether the attitudes displayed measurement equivalence
(Baumgartner & Steenkamp, 1998) across age groups,
measurement waves, and countries. Measurement equiva-
lence may be a prerequisite for using the picture-based
measurements for children’s attitudes toward ethnic im-
migrant minorities in different contexts. We examined
three levels of invariance. The lowest level, configural in-
variance, was assessed to guarantee that the same items
may be used to measure children’s attitudes across the
groups. Metric invariance was assessed to guarantee that
the factor loadings were similar across groups, thus, en-
suring that pupils in different groups understand the ques-
tions similarly. Scalar invariance was assessed by
inspecting whether the item intercepts were the same
across groups, implying that response patterns of children
were similar across groups. We performed this test using
a multi-group confirmatory factor analysis (MGCFA;
Brown, 2015; Davidov, Meuleman, Cieciuch, Schmidt, &
Billiet, 2014; Joreskog, 1971).

Finally, we validated the measurements by examining
their correlation with each other (model type 3 in Table 1;
see also Fig. 3). In order to do so, we collapsed the data
across age cohorts and used only the first wave. With that
information, we performed multi-country analyses. A
summary of the analyzed models can be found in Table 1.

To determine the fit of the models, we relied on two
global fit measures: the comparative fit index (CFI) and
the root mean square error of approximation (RMSEA)
(Arbuckle, 2016). A CFI value higher than 0.90 combined
with an RMSEA value lower than 0.08 were interpreted as
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Table 1 Sequence of performed models

Model types Number of models

12 models (2 countries X 2
attitude types x 3 age cohorts)

1. Single-group multi-wave SCFA (with
3 waves modeled simultaneously)

2 models

(1 for each attitude types)
Each with 6 groups (2
countries x 3 age cohorts)

2. Multi-group multi-wave SCFAs (with
3 waves modeled simultaneously)

3. Multi-country single-wave SCFA
(using only the first wave, age cohorts
collapsed together)

1 multi-group model with 2
groups (2 countries)

an acceptable fit (Hu & Bentler, 1999; Marsh, Hau, &
Wen, 2004). To determine whether the different levels of
measurement invariance were achieved, we evaluated the
changes in these global fit measures between less and
more restricted models. As the cutoff criteria, we used the
ones proposed by Chen (2007). As long as the CFI drop
from the less constrained to the more constrained model
was smaller than 0.01 and the RMSEA increase was
smaller than 0.015 (Chen, 2007), we accepted the higher
level of equivalence (i.e., the more restricted model).

Results

Attitudes toward Muslim children

(1) Overall, the standardized factor loadings in the
single-group models (model type 1 in Table 1) were
high, ranging between 0.841 and 0.974 in the different
age cohorts, waves, and countries (see Appendix 3
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for standardized factor loadings). Cronbach’s alpha
was similarly high and ranged between 0.918 and
0.964, depending on the wave and group considered.
The correlation between the latent factors ranged
between 0.387 and 0.701. In addition, the global fit
measures in the different models were also very good
(ranging between 0.970 and 0.999 for the CFI, and
between 0.019 and 0.086 for the RMSEA) (see Ap-
pendix 3).

(2) The invariance test across age cohorts, waves, and
countries (model type 2 in Table 1) constrained meas-
urement parameters to be equal both across age cohorts,
countries, and waves. It demonstrated that scalar invari-
ance was given across all these dimensions (see Appen-
dix 5 for the fit measures).

Attitudes toward black children

(1) Overall, the standardized factor loadings in the
single-group models (model type 1 in Table 1) were
high, ranging between 0.797 and 0.961 in the differ-
ent age cohorts, waves, and countries (see Appendix
4 for standardized factor loadings). Cronbach’s alpha
was similarly high and ranged between 0.926 and
0.978, depending on the wave and group considered.
The correlation between the latent factors ranged
between 0.281 and 0.709. In addition, the global fit
measures in the different models were also very good
(ranging between 0.973 and 1.000 for the CFI, and

Attitude muslim wl

Attitude muslim w2

Attitude muslim w3

w2 muslim nelghbor
w2 muslim friend
‘ w2 muslim school - I
‘

Fig. 2 SCFA for children’s attitudes toward Muslim immigrants. Note: w1, w2, and w3 refer to the wave number

w1 muslim neighbor
w1 muslim friend
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Attitude muslim wl

Attitude black wl

\

Fig. 3 Simultaneous factor analysis of attitudes toward Muslim and black immigrants

wl muslim neighbor

wl muslim friend

wl muslim school

wl muslim invite

wl black neighbor

wl black friend

wl black school

ONONOXOMONONONC)

w1 black invite

between 0.000 and 0.076 for the RMSEA) (see Ap-
pendix 4).

(2) The invariance test across age cohorts, coun-
tries, and waves (model type 2 in Table 1) con-
strained measurement parameters to be equal both
across age cohorts, countries, and waves. It demon-
strated that scalar invariance was given across all
these dimensions (see Appendix 5 for the fit
measures).

A simultaneous factor analysis of attitudes toward Muslim
and black children

In the next step, we collapsed the age cohorts together
and examined the measurement properties of attitudes
toward both Muslim and black children simultaneously
in each country in a multi-group comparison (model
type 3 in Table 1, also see Fig. 3). As scalar invariance
was evidenced across waves, only the first wave from
each country was used.

The global fit measures were very good (configural in-
variance: CFI = 0.995; RMSEA = 0.031). The correlation
between the two latent variables was positive and signifi-
cant in Poland and Switzerland (0.621 and 0.803, re-
spectively). Furthermore, the two factors displayed full
scalar invariance across the two countries (scalar invari-
ance: CFI = 0.993; RMSEA = 0.031; for more details, see
Appendix 6).

Discussion

The high factor loadings, Cronbach’s alpha reliabilities,
and the longitudinal scalar invariance suggested that the
introduced measurements for both attitudes toward
Muslim and attitudes toward black immigrants were re-
liable and comparable. Furthermore, the invariance tests
implied that the measures were understood similarly by
children belonging to different age cohorts and at

different time points as well as across countries. Their
response patterns were similar enough to allow compari-
sons of the scores across all these groups. This again is
true for both types of attitudes.

The simultaneous factor analysis of attitudes toward
Muslim and black children displayed a very good fit
to the data and showed a high correlation between
the two attitude types. This was to be expected, since
several authors have demonstrated that individuals
displaying negative attitudes toward one minority
group are likely to display negative attitudes also to-
ward other minority groups (Zick et al., 2008). In
addition, findings of scalar invariance across the two
countries allow the comparison of unstandardized re-
lations between the two concepts and their means
across groups (Davidov, Meuleman, Schwartz, &
Schmidt, 2014).

The substantive coefficients suggested that the relation
between attitudes toward Muslim and black children was
significantly higher in Switzerland (covariance = 1.089)
than in Poland (covariance = 0.910), and that on average
pupils in Switzerland had significantly more positive atti-
tudes toward both black and Muslim children (M = 4.744
and M = 4.395, respectively) than in Poland (M = 4.463
and M = 3.891, respectively). Further group differences,
obtained by analyzing additional models, can be found in
Appendix 7. We were also able to show that the attitudes
toward Muslim and black immigrants formed a second-
order factor. Detailed information on these models can be
requested from the first author.

Overall, the results suggested that the introduced
picture-based measurements of children’s attitudes to-
ward children belonging to an immigrant minority dis-
played high factor loadings, satisfactory model fit
indices, and high levels of measurement equivalence
across age cohorts, measurement waves, and countries.
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Therefore, the measurement and the design used here
may constitute a potential tool to assess children’s atti-
tudes toward ethnic minorities, in particular black and
Muslim children, in future studies conducted in Western
countries.

The study is not without limitations. The picture-based
attitude measures utilized pictures of two specific ethnic
minority groups, blacks and Muslims. However, in differ-
ent societies, researchers may be interested in the meas-
urement of children’s attitudes toward other ethnic
minorities, which would require developing other pictures
that are more appropriate to tap into attitudes toward im-
migrants of other ethnic minority groups. Developing
such pictures may be more time-consuming than design-
ing verbal survey questions. In addition, our study was ad-
ministered in two countries only. Therefore, although
likely, this makes it still difficult to conclude whether the
measures would operate well also in other countries.

Furthermore, our data did not include information on
the socioeconomic status or the immigration back-
ground of the children who responded to our question-
naire or of other potentially relevant criterion variables
such as other prejudice measures. Thus, we could not
assess how the picture-based measures operated across
children belonging to different groups thereof or further
externally validate our measures.

Another issue concerning the validity of the instru-
ment is the possibility that the children did not focus on
the intended clues (ethnicity), but on other features of
the picture (facial expressions, background, etc.). This is
a general problem when using picture-based measures.
In order to decrease this risk in our study, we designed
the instrument in a way that should minimize potential
distractions: The complementary texts preceding the
pictures already introduce the topic of immigrants, shift-
ing the children’s attention to it, and the pictures them-
selves include very few other clues.

"Further, we collected additional data among adults and asked
respondents to name the most prominent feature of each figure. Most
adults named the ethnicity, race, or religion of the depicted children,
providing support for the face validity of the instrument. Furthermore,
we examined the criterion validity of the picture-based measures in
the adult sample by examining their correlations with established in-
struments such as questions measuring contact quality with or threat
due to immigrants and the willingness to allow immigrants into the
country. Our instruments displayed moderate to strong correlations
with these measures, supporting their criterion-related validity. Finally,
scalar invariance of the picture-based measures was established across
the adults and the Swiss and Polish children samples. Additional infor-
mation on these analyses may be obtained from the first author upon
request.
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Lastly, the questionnaire did not include any ques-
tions on the children’s attitudes toward children who
do not have a migration background and do not be-
long to a minority group. Therefore, we were unable
to compare the attitudes toward children belonging to
either of the two immigrant groups with attitudes to-
ward non-immigrant children. This is also the case in
many major surveys. Like ours, these surveys focus
on the measurement of attitudes toward minority
groups. The computed attitude score is then rather
arbitrary. The score becomes meaningful when com-
pared to other groups. From this point of view, our
measures should be interpreted in light of their rela-
tion to the same measures in other groups. In our
study these groups, were countries and time points
(see Appendix 7 for a comparison also across age and
gender groups), but other groups of theoretical and
empirical interest could be considered as well. Re-
searchers who are interested in comparing attitudes
toward minority and majority group members among
children could develop in future studies similar visual
measures of attitudes toward majority group members
(e.g., non-immigrant Swiss- or Polish-born children).
When doing so, it would be important to pay particu-
lar attention to varying only the immigration status of
the children in the pictures while keeping everything
else equal. While this may be more challenging than
developing verbal questions measuring attitudes to-
ward different groups, it would bear the chance of
enhancing the measurement of attitudes toward dif-
ferent groups also among younger children.

However, in spite of these limitations, the collection of
attitudes among children using the proposed pictures
bears the potential of allowing researchers to more
closely examine developmental processes of these atti-
tudes already at early age.

Conclusion

In sum, the findings suggest that our picture-based
measures may introduce a useful tool to assess chil-
dren’s attitudes toward Muslim and black immigrant
minorities in Western societies. Once the agreement
of schools or parents is given, this tool may be rather
time and cost-efficient, as it enables distributing self-
administered questionnaires to children rather than
requiring individual interviews with each participating
child. It is rather easily applicable to children, child-
friendly, likely to result in equivalent measures across
children of different age or cultural background and
reduces the need of complicated translation
procedures.
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Appendix 1
Table 2 Study design: sample sizes, age, and gender distributions per country, age cohorts, and waves

Country Switzerland (CH) Poland (PL)

N 1513 3,819

Countries

Age group CH-young CH-middle CH-old PL-young PL-middle PL-old

N 253 828 432 433 1,554 1,832

Age groups

Wave 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Agerange, 8-12  8-12 9-12 11-14 11-14 12-15 12-17 12-17 14-18 8-11 9-12 9-13 12-16 12-16 12-17 15-19 14-19 15-19
mean, 9.65 9.69 1057 1256 12.55 1343 14.42 14.40 1540 974 1021 1086 1291 1343 13.96 16.00 16.42 17.01
(SD) (081) (084) (0.74) (060) (060) (063) (069 (068) (0.72) (0.53) (063) (053) (040) (057) (041) (041) (056) (037)
Gender 5435 5321 5130 4865 4738 4648 4401 4309 4151 5197 5219 5106 4849 4638 4790 4090 4062 3758
(% male)

N 184 156 115 742 686 497 384 362 212 279 274 235 827 871 739 1,005 933 737
Waves

SD Standard deviation

Appendix 2
Table 3 Distribution and concept affiliation of the items used in the analyses

Concept Items Mean (SD) N Skewness Kurtosis

Attitudes toward Muslim immigrants muslim neighbor 405 (1.33) 4245 - 061 2.76
muslim friend 408 (1.34) 4243 -0.59 272
muslim school 408 (1.34) 4244 - 063 277
muslim invite 393 (1.39) 4244 - 046 245

Attitudes toward black immigrants black neighbor 457 (1.14) 4247 -0.96 391
black friend 4.62 (1.14) 4246 -1.01 4.00
black school 454 (1.16) 4245 - 096 3.82
black invite 447 (1.21) 4246 -0.86 342

Means and standard deviations (SD) calculated across all groups and all time points
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Appendix 3

Table 4 SCFA models for attitudes toward Muslim immigrants modeled separately across age cohorts and countries (configural
model) (with standardized factor loadings)

CH-young PL-young CH-middle PL-middle CH-old PL-old
Factor loadings
w1 muslim neighbor 0.869 0.865 0.875 0.879 0.882 0917
w1 muslim friend 0.955 0.938 0.922 0.934 0.937 0.969
w1 muslim school 0913 0.844 0.887 0.922 0.881 0.950
w1 muslim invite 0.886 0.841 0.870 0.892 0.873 0.944
w2 muslim neighbor 0913 0.920 0.898 0.907 0.895 0923
w2 muslim friend 0.943 0.932 0.938 0.950 0.947 0.968
w2 muslim school 0935 0917 0.890 0.936 0.874 0951
w2 muslim invite 0917 0.843 0.875 0912 0.868 0.953
w3 muslim neighbor 0.929 0.923 0.922 0.909 0.890 0.939
w3 muslim friend 0.966 0.953 0.948 0.954 0.941 0974
w3 muslim school 0.926 0.951 0.925 0.960 0.945 0.967
w3 muslim invite 0.922 0.873 0.903 0.924 0.923 0.950
Cronbach’s alpha
Items w1l 0.947 0.926 0.937 0.948 0.940 0.971
Items w2 0.960 0.946 0.944 0.960 0.942 0973
[tems w3 0.965 0.959 0.959 0.966 0.959 0978
Correlations among latent variables
w1 with w2 0.654 0436 0.563 0.525 0.624 0.642
w1 with w3 0674 0431 0387 0422 0.548 0.537
w2 with w3 0.701 0432 0484 0.505 0575 0.548

Global fit measures
CFI 0.970 0.993 0.999 0.995 0.990 0.998
RMSEA 0.086 0.036 0.019 0.032 0.048 0.023

CFl comparative fit index, RMSEA root mean square error of approximation
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Table 5 SCFA models for attitudes toward black immigrants modeled separately across age cohorts and countries (configural

model) (with standardized factor loadings)

CH-young PL-young CH-middle PL-middle CH-old PL-old
Factor loadings
w1 black neighbor 0.870 0.855 0.863 0.863 0.870 0.866
w1 black friend 0934 0912 0914 0934 0916 0952
w1 black school 0.899 0.898 0.867 0.904 0.809 0.938
w1 black invite 0.880 0.797 0.857 0.853 0.848 0.927
w2 black neighbor 0.876 0.920 0.889 0.893 0.882 0.897
w2 black friend 0.924 0.939 0913 0.921 0915 0.941
w2 black school 0.927 0912 0.856 0.909 0.868 0.942
w2 black invite 0.876 0.832 0.864 0.857 0.869 0923
w3 black neighbor 0.906 0.869 0913 0914 0.887 0.887
w3 black friend 0.936 0.941 0.954 0.946 0.937 0.960
w3 black school 0.954 0.925 0918 0.936 0.876 0.961
w3 black invite 0.893 0.834 0.862 0.906 0.945 0.925
Cronbach’s alpha
Items w1 0.942 0.922 0.928 0.937 0918 0.957
Items w2 0.945 0.944 0.931 0.941 0933 0.960
[tems w3 0.958 0939 0951 0.960 0.950 0.964
Correlations among latent variables
w1 with w2 0.536 0452 0.568 0.399 0.602 0.585
w1 with w3 0.584 0.281 0397 0398 0.505 0442
w2 with w3 0.709 0415 0470 0376 0541 0403
Global fit measures
CFI 0973 1 0.992 0.993 0.993 0.994
RMSEA 0.076 0 0.045 0.034 0.038 0.034
CFl comparative fit index, RMSEA root mean square error of approximation
Appendix 5
Table 6 Global fit measures from the multigroup SCFA testing
for measurement invariance across age cohorts, waves, and
countries
CFI RMSEA
Attitudes toward Black immigrants
Configural invariance 0970 0028
Metric invariance 0.969 0.027
Metric invariance with stable effects over time 0969 0026
Scalar invariance 0963 0027 .
Scalar invariance with stable effects over time 0961 0027 Appendix 6
Attitudes toward Muslim immigrants Table 7 Global fit measures from the SCFA of attitudes toward
Configural Invariance 0981 0024 Muslim and black immigrants
Metric invariance 0981 0022 il RMSEA
Metric invariance with stable effects over time 0981 0022 Configural invariance 0.995 0.031
Scalar invariance 0978 0023 Metric invariance 0.995 0.029
Scalar invariance with stable effects over time 0977 0023 Scalar invariance 0.993 0.031

CFI comparative fit index, RMSEA root mean square error of approximation

CFl comparative fit index, RMSEA root mean square error of approximation
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Table 8 Group differences in the attitude means across country, age, and gender

Mean (SD) Correlation CFI RMSEA
Attitude toward
Black immigrants Muslim immigrants
Country
Switzerland 4.744 4395 0.803 0.993 0.031
Poland 4463 3.891 0.621
Age group
Young 4218 4.043 0.711 0.995 0.022
Middle 4651 4215 0.736
Old 4.594 3942 0657
Gender
Male 4313 3.755 0.667 0.995 0.026
Female 4.789 4.366 0.692

Results reported from multi-group single-wave SCFA models with scalar invariance (similar to Model type 3 in Table 1). Correlation correlation between the two at-
titudes, CFI comparative fit index under scalar invariance, RMSEA root mean square error of approximation under scalar invariance

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/542409-020-00017-0.

Additional file 1. The file contains all cases and variables used for the
above analyses.

Additional file 2. This data set contains the additional information
gathered on adults.
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