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The measurement of gender role attitudes has been found to be problematic in previous studies,
especially in comparative perspective. The present study adopts a novel approach and inves-
tigates the position of the gender role attitudes scale in the questionnaire as a potential source
of bias. In particular, the present study aims at assessing the context effect of the family norms
question on the measurement of gender role attitudes by adopting the theoretical perspective
of the construal model of attitudes, according to which the adjacent questions constitute the
context for interpreting and answering a stimulus. The study employs data from the CROss-
National Online Survey panel, which was fielded in 2017 and contained an experiment where
the order of the questions under investigation varied. The reliability, invariance and validity
of the measurement of gender role attitudes across experimental settings and countries (Esto-
nia, Great Britain and Slovenia) are explored adopting several analytical techniques within the
Structural Equation Modelling (SEM) framework. Whereas the measurement of gender role
attitudes resulted stable between experimental settings, some differences emerged in terms of
criterion and, to a lesser extent, construct validity. Differences among the countries emerged,
indicating that the cultural context may interact with the question context. Finally, we stress
that the measurement is overall poor, urging survey infrastructures to investigate more in depth
the formulation of the items measuring gender role attitudes.

Keywords: gender role attitudes; context effect; CRONOS; experiment; family norms;
validity; measurement quality

1 Introduction

People have different opinions about what they consider
to be the appropriate roles for women and men in society,
in particular regarding the division of responsibilities in the
public and private spheres. For example, one might support
the gendered specialization of tasks and roles with a pri-
ori allocation of unpaid care activities to women and paid
work to men. In contrast to the segregation of roles in spe-
cific domains because of gender, people can in fact express
the preference for more progressive gender roles, supporting
women’s role in the public sphere as well as men’s role in
the private one. Authors generally refer to these beliefs as

Contact information: Angelica M. Maineri, Department of So-
ciology, Tilburg University, Prof. Cobbenhagenlaan 225, 5037 DB
Tilburg (NL) (E-Mail: a.m.maineri@tilburguniversity.edu)

gender role attitudes (Alwin, 2005; Braun, 2008; K. S. Lee,
Alwin, & Tufiş, 2007; Walter, 2018b).

Gender role attitudes (GRA) are considered a good proxy
to measure gender equality values (Bergh, 2007). For this
reason, GRA have been used by scholars interested in study-
ing how these values change over time (Brewster & Pa-
davic, 2000; Cotter, Hermsen, & Vanneman, 2011; Ingle-
hart, 1983; K. S. Lee et al., 2007; Lomazzi, 2017a; Save-
lyev, 2014; Scott, Alwin, & Braun, 1996) and how they vary
among countries (Albrecht, Edin, & Vroman, 2000; André,
Gesthuizen, & Scheepers, 2013; Lomazzi, Israel, & Crespi,
2018; Panayotova & Brayfield, 1997; Sjöberg, 2004) in or-
der to evaluate whether societies are developing more or less
egalitarian cultures. As a matter of fact, most cross-sectional
surveys, such as the International Social Survey Programme
(ISSP), the World Values Survey (WVS), the Generations
and Gender Programme (GGP), the Eurobarometer (EB), and
the European Values Study (EVS) include items to investi-
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gate GRA, and provide information concerning several coun-
tries at many points in time.

Despite being largely used for substantive research, the
measurement of GRA1 appears problematic. When analyz-
ing a significant number of countries, there is often a lack of
measurement equivalence (Constantin & Voicu, 2015; Davi-
dov, Muthen, & Schmidt, 2018; Lomazzi, 2018; van de
Schoot et al., 2013; van Vlimmeren, Moors, & Gelissen,
2017). This is attributed not only to methodological discrep-
ancies in data collection, sampling or translation, but also to
cultural differences (Seddig & Lomazzi, 2019; van de Vijver
& Tanzer, 2004). In particular, the operationalization of the
concept itself2, which may not suit the specific gender cul-
tures that developed over time (Pfau-Effinger, 2004), and its
sensitivity to cultural differences (Braun, 1998, 2009), en-
hance the risk of misleading results in cross-cultural com-
parisons. These cultural differences refer, for example, to the
cross-cultural meaning of items, structural differences, pre-
vailing cultural values, which differ across societies and over
time (Braun, 1998, 2009; Seddig & Lomazzi, 2019; Walter,
2018b).

As reported by Walter (2018b), these critical aspects con-
cern most of the GRA instruments nowadays available in
cross-sectional surveys, including the one used by EVS2008.
M. Voicu and Tufiş (2012) reported that the GRA indicator
built on multiple items from EVS2008 was not tenable across
the years and samples. Further investigation confirmed such
instability (Lomazzi, 2017b) and revealed considerable vari-
ation in reliability across countries, and an inconsistent struc-
ture configuration of the measurement model among the 26
countries analyzed. Previous research (André et al., 2013;
Baxter & Kane, 1995; Bolzendahl & Myers, 2004; Kroska
& Elman, 2009; Sjöberg, 2004) provided empirical evidence
of the effect of some socio-demographic variables on peo-
ple’s gender beliefs. For example, women and people who
are more educated, less religious and with higher economic
resources tend to express more egalitarian gender role atti-
tudes. This empirical knowledge has been used to assess the
construct validity of the GRA scale by contrasting the effect
of these variables on the GRA scale surveyed in 2008 and in
the previous wave of EVS 1999 (Lomazzi, 2017b). While
the tests on the EVS1999 data were consistent with the evi-
dence from previous research, the construct validity in 2008
was poor and lacked any systematic pattern. Looking for
a source of such instability, the study by Lomazzi (2017b)
wondered whether the new questions on family norms3 in-
troduced in the EVS2008 immediately before the GRA scale
may have provided normative stimuli on family relations and,
therefore, may have modified the context of response. In-
deed, questions asked before the GRA scale define the con-
textual framework for the respondents’ interpretation of the
items, their judgment and the expression of related attitudes
(Tourangeau, Rasinski, Bradburn, & D’Andrade, 1989).

So far, this hypothesis has not been empirically explored.
The question of whether and how the normativity framed by
the questionnaire context can affect the way the respondents
interpret the GRA battery and express their opinion is the
core issue of the current study.

Method biases affecting the measurement of GRA have
not been thoroughly explored to date. In the present study,
we aim at contributing to the literature on challenges to the
measurement of gender role attitudes by questioning the po-
sition of the GRA scale in the questionnaire4 as a poten-
tial source of bias (Lomazzi, 2017b; Tfaily, 2010; Walter,
2018a).

2 The context effect of family norms on gender role
attitudes

Despite the fact that some early approaches tended to
see attitudes as stable constructs that persist in the same

1Typical questions in the GRA scale ask the respondents to ex-
press their agreement with statements like: “A job is all right, but
what most women really want is home and children”(EVS, ISSP,
WVS), or “A working mother can establish just as warm and se-
cure a relationship with her children as a mother who doesn’t work”
(EVS, ISSP, WVS). For extensive reviews of GRA items, see: Davis
and Greenstein, 2009; Grunow, Begall, and Buchler, 2018; Walter,
2018b.

2For instance, the items often focus on women roles only, and
are limited to the private sphere and to the consequences of moth-
ers’ participation in the labor market on family life (Braun, 1998;
Constantin & Voicu, 2015; Walter, 2018a, 2018b). Also, the formu-
lation of these items often assumes the male breadwinner pattern as
the mainstream family model.

3In the 2008 wave, five items were added to the family norms
items included in EVS1999 (1,2):

1. A man has to have children in order to be fulfilled (since 1999);
2. A marriage or a long-term stable relationship is necessary to

be happy (since 1999);
3. Homosexual couples should be able to adopt children;
4. It is alright for two people to live together without getting mar-

ried;
5. It is a duty towards society to have children;
6. People should decide for themselves whether to have children

or not;
7. When a parent is seriously ill or fragile, it is mainly the adult

child’s duty to take care of him/her.

4While in the ISSP thematic module “Family and Changing
Gender Roles” the GRA scale is the very first battery proposed
to the respondents (Scholz, Jutz, Edlund, Öun, & Braun, 2014),
in most of the other surveys either this measurement comes after
questions concerning very different topics, as it generally happens
in the Eurobarometer, or it follows items investigating issues that
can be somehow associated with gender norms. For example, in the
EVS2008, the GRA scale followed a battery of items containing
strong statements about the way a family should or should not look
like.
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way over an individual’s lifetime (Allport, 1935; Cook &
Flay, 1978; Petty & Cacioppo, 1981), other perspectives as-
sumed that attitudes are not solid constructs; on the contrary,
they are unstable and subject to change (Schwarz, 1999;
Tourangeau & Rasinski, 1988; Tourangeau, Rasinski, Brad-
burn, & D’Andrade, 1989; Wilson & Hodges, 1992). The
change can be attributed to the individual’s identity devel-
opment, leading to value system transformations which, in
turn, affect attitudes. Attitudes are considered the expres-
sion or the application of more complex value constructs and
deeper beliefs which constitute an individual’s values system
(Halman & de Moor, 1993). This is a basic notion used by
scholars to study value changes and their connection with
social transformations (Ester, Halman, & de Moor, 1993;
Halman & de Moor, 1993; Inglehart, 2003; Rokeach, 1968).
Additionally, Wilson and Hodges (1992) referred to factors
like mood, very recent experiences or people’s behaviors and
other social context elements to explain the possible causes
of attitude instability. In the context of a questionnaire, also
adjacent questions can constitute a stimulus influencing the
expression of attitudes (Feldman & Lynch, 1988; Schwarz,
1999; Tourangeau & Rasinski, 1988). Since many survey
programs collect information on people’s attitudes, the issue
of attitude stability in survey research is relevant for method-
ological researchers, as well as for scholars interested in un-
biased substantive research.

The current study is particularly focused on the possible
measurement bias of gender role attitudes caused by earlier
questions on normative beliefs concerning family structures.
In order to understand more thoroughly how this may oc-
cur, the construal model of attitudes (Schwarz, 1999; Wilson
& Hodges, 1992) is particularly helpful. According to this
perspective, people use the information immediately avail-
able to them to construct and manifest their attitudes. This
“available information” can be retrieved from memory and
activated by stimuli that may affect the process of attitude
expression. Tourangeau and Rasinski (1988) argued that an-
swering to an attitude question requires a four-step process
and each of these steps can be influenced by the question-
naire context.

The first step concerns the interpretation of the question.
When the topic is largely common, this step is often au-
tomatic. However, prior items can provide the contextual
framework for the interpretation of the question and influ-
ence the respondent’s perspective. In the case of EVS2008,
for example, normative items like “It is a duty towards soci-
ety to have children” may draw attention either to the right
to self-determination and individualistic views, or to social
pressure towards collective approaches to society. The re-
spondent could interpret the following item “A job is alright
but what most women really want is a home and children”
from the perspective activated by the duty/freedom to have
children.

In the second step, the respondents retrieve their beliefs on
the issue presented in the question. Tourangeau and Rasinski
(1988) referred to this phase as a “memory search”, since the
memory reacts to a stimulus through associative networks
and performs the retrieval process using mechanisms of re-
call and recognition. This activation should come from read-
ing the item but it could be influenced by previous questions,
which may have triggered specific issues and made them im-
mediately available for the retrieval. In our example, respon-
dents may retrieve their general value orientation towards
the freedom/duty to have children, especially in the case of
women.

During the third step, respondents use the information
they retrieved in the second step to make a judgment on the
topic of the item. This judgment can be affected by the re-
trieval process and by the beliefs that earlier items may have
triggered or overstimulated. Particularly in this step, two pro-
cesses may take place and result in either carryover effects,
in case respondents adopt the same references and thus infor-
mation used for earlier questions is also used for the follow-
ing, or in backfire effects, in case respondents react against
items perceived as strong and normative or when they use
extreme standard of comparison (Tourangeau & Rasinski,
1988). In the case of GRA, earlier family norm questions
may act in both ways, which makes results difficult to con-
trol.

In the fourth and final step, respondents give answers bal-
ancing two processes: the selection of the answer categories
proposed by the survey and the consistency check, which
may involve the search for consistency with previous an-
swers and the response to social desirability. Carryover and
backfire effects can also take place in this step when respon-
dents try to ensure consistency with previous answers, in par-
ticular when they wish to offer a specific idea of themselves,
for instance by avoiding extreme positions.

The questionnaire context may influence the cognitive
processes of answering to attitude questions, even if its effect
may be unstable and not always clear or easy to identify and
control (Tourangeau & Rasinski, 1988; Tourangeau, Rasin-
ski, Bradburn, & D’Andrade, 1989; Tourangeau, Rasinski,
Bradburn, & D’andrade, 1989; Wilson & Hodges, 1992). In
the EVS2008, seven items expressing a strong normative po-
sition on family relations, functions and structure were intro-
duced. These items might activate association processes in
the retrieval and judgment steps which could influence the
subsequent measurement of gender role attitudes. In fact, re-
spondents may retrieve information concerning their general
view on relationships between partners and family members,
as well as the relationship between individuals and society.
Such beliefs are also related to ideas concerning gendered
functions, tasks and social roles, and therefore they activate
interpretative and judgmental frameworks which can influ-
ence the answers to GRA items.
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3 The current study

Built on the controversial and untenable results of the
assessment of the GRA scale of the EVS2008, the cur-
rent study aims at investigating the occurrence of a con-
text effect in relation with earlier items tapping into fam-
ily norms. In particular, this study explores whether the
position in the questionnaire could affect the measurement
of GRA. In order to test the presence of context effects,
scholars generally employ experimental settings and com-
pare the answers given by respondents under different con-
ditions applying several techniques. Basic investigations
mainly involve distribution checks (S. Lee, McClain, Web-
ster, & Han, 2016; Tourangeau, Rasinski, Bradburn, &
D’Andrade, 1989; Tourangeau, Singer, & Presser, 2003),
mean comparisons (DeMoranville & Bienstock, 2003; Tor-
mos, 2018), item correlations (S. Lee et al., 2016; McFar-
land, 1981), chi-square tests (McFarland, 1981; Stark et al.,
2018; Tourangeau, Rasinski, Bradburn, & D’Andrade, 1989;
Tourangeau et al., 2003), and Anova (DeMoranville & Bien-
stock, 2003; Tourangeau, Rasinski, Bradburn, & D’Andrade,
1989). While some authors investigate the context effects by
employing the IRT approach (Rivers, Meade, & Lou Fuller,
2009), other scholars used different techniques to identify the
consequences of such biases on construct validity, for exam-
ple using regression analyses (Stark et al., 2018; Tormos,
2018), and on the model fit, by applying structural equa-
tion modeling (DeMoranville & Bienstock, 2003; B. Voicu,
2015).

Since the original EVS2008 data do not allow isolating
possible effects of earlier questions, the study follows this
vast literature and adopts an experimental design. The posi-
tion of the GRA scale and its adjacent question is manipu-
lated in order to compare the performance of the GRA scale
in two different questionnaire settings. This allows for a de-
tailed examination of the GRA scale when surveyed after the
family norms question, contrasted with the situation when
the order of the two questions is reversed. Based on previ-
ous research (Lomazzi, 2017b) and consolidate survey prac-
tice (Scholz et al., 2014), we expect that the GRA scale will
perform better when it is not preceded by the family norms
items. In order to evaluate the quality of the GRA measure-
ment across experimental conditions and countries, the study
will use several analytical tools, which are described in the
next section.

4 Data and Methods

This study uses data from the CROss-National Online
Survey panel (2018).5 Unlike EVS2008, which relied
on interviewer-administered interviews, CRONOS collected
self-administered web-based questionnaires. The CRONOS
panel consists of 6 waves and a welcome survey, adminis-
tered online between December 2016 and December 2017

in Great Britain, Estonia and Slovenia. Respondents (~3000
invited) were recruited after participating in Round 8 of the
European Social Survey (ESS). In Estonia and Slovenia, re-
spondents were randomly selected from the population regis-
ters according to strata. Great Britain implemented a multi-
stage sampling design and relied on an address-based sam-
pling frame (for a more detailed description of the sampling
strategies, see Survey, 2018). The panel allowed for several
survey experiments. The methodology of CRONOS is de-
scribed in greater details in Villar and Sommer (2017) and
Villar et al. (2018).

Among the seven CRONOS surveys, the current study
examines data from Wave 5 (November–December 2017),
which contains the two batteries on GRA and family norms
(FN), and retains the same item wordings of EVS2008. By
varying the order of the batteries, two experimental settings
are obtained. On the one hand, setting A retains the or-
der FN-GRA, reproducing the order of the questions in the
EVS2008. On the other hand, in setting B the order of the
questions is reversed, i.e. GRA-FN. Respondents were ran-
domly assigned to one of the two settings. The proper func-
tioning of the randomization procedure was checked by as-
sessing whether the distribution of sociodemographic charac-
teristics (age, gender, educational level and area of residence)
was the same between the two experimental groups (Mutz &
Pemantle, 2015; Tormos, 2018). No significant differences
emerged in the distribution of these variables across experi-
mental groups, confirming that the randomization procedure
had worked properly (see Table B1 in the Appendix). Tak-
ing into account only the sample units invited to take place
in CRONOS, the participation rate in Wave 5 was 55% in
Great Britain, 77% in Estonia and 85% in Slovenia, reaching
1833 respondents in total. As a reference, in ESS round 8,
the response rates in these countries were: 68.4% in Estonia,
42.8% in United Kingdom and 55.9% in Slovenia6.

4.1 Analytical strategy

In order to answer the research question, we gradually
built up our analytical strategy. The overall goal is to evalu-
ate whether the measurement of GRA performed well when
it was not preceded by questions on family norms. Thus,
the study compared the performance of the GRA measure-
ment in the different experimental conditions by looking at
different aspects, such as: reliability; measurement equiva-
lence; construct and criterion validity. All the analyses were
performed both on the full sample—in order to highlight the

5The CRONOS panel was implemented under the SERISS
project, which received funding from the European Union’s Hori-
zon 2020 research and innovation programme under grant agree-
ment No 654221.

6Compared to the whole gross sample of ESS round 8, response
rates in CRONOS waves ranged between 20–25% in Estonia , 12–
16% in Great Britain and 21–27% in Slovenia.
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general trends—and on the three countries separately7—to
rule out possible cross-national differences.

Reliability. When working with multidimensional con-
cepts, reliability indicates the consistency of a measurement.
In particular, internal consistency represents the correlations
among items belonging to the same scale. The most widely
used measure of reliability is Cronbach’s alpha. Cronbach’s
alpha is sensitive to the number of items included and to the
sample size, thus the results should be interpreted with cau-
tion. Usually, internal consistency is deemed good if Cron-
bach’s alpha is larger than 0.8, and sufficient if it is above
0.6. In this study, Cronbach’s alpha was computed, and boot-
strapping (400 repetitions) applied to estimate the 95% con-
fidence intervals. We tested the internal consistency of the
GRA scale within each subsample of country/experimental
setting, so as to evaluate whether reliability is higher when
GRA precedes FN.

Measurement model and model fit. Before building
more complex models, it was necessary to identify a mea-
surement model able to adequately fit the data. Although
the same GRA scale has already been formally surveyed in
EVS2008, the measurement model has been proven to be un-
clear and unstable in previous research (Lomazzi, 2017b; M.
Voicu & Tufiş, 2012). Due to the instability found in the
measurement model in EVS2008, it was therefore necessary
to identify a tenable measurement model of GRA using the
new data collected. For this purpose, an exploratory factor
analysis (EFA) has been carried out, in order to identify a
potential configural model.

The quality of the measurement model emerged from the
EFA has been evaluated with a Confirmatory Factor Analy-
sis (CFA) model, in a structural equation modeling (SEM)
framework. The evaluation of the model fit is carried out
considering several fit statistics. Since chi-square tests are
known to be sensitive to sample size (Saris, Satorra, & Sör-
bom, 1987), other chi-square based goodness-of-fit measures
are generally considered preferable as, for example, the root
mean square error of approximation (RMSEA), the compar-
ative fit index (CFI), and the standardized root mean residual
(SRMR) (Hu & Bentler, 1999; West, Taylor, & Wu, 2012).
In order to be deemed acceptable, the model fit should meet
the following criteria: CFI value higher than 0.90, and RM-
SEA and SRMR values lower than 0.08. The CFA model
has been fitted in each country and experimental setting sep-
arately, with the aim of identifying a stable model, which
allowed to further investigate the context effect.

Measurement equivalence. Measurement equivalence
(or invariance) is considered a prerequisite to carry out mean-
ingful comparisons of correlations, regression coefficients,
or means between different groups (Davidov et al., 2018).
The assessment of equivalence (i.e., measurement invari-
ance) consists in evaluating “whether or not, under different
condition of observing and studying phenomena, measure-

ment operations yield measures of the same attribute” (Horn
& McArdle, 1992, pg. 117). Multi-Group Confirmatory Fac-
tor Analysis (MGCFA) is one of the most used techniques to
evaluate to what extent the same measurement model fits the
data of different groups (Brown, 2015). MGCFA builds on
a strict approach to invariance, which implies “exact equiva-
lence” between parameters across the groups and an increas-
ing level of restrictive conditions that results in different lev-
els of measurement equivalence. The least restrictive is con-
figural invariance, which requires the same latent variables
across groups. Metric invariance imposes factors to have the
same loadings. Achieving this level is considered necessary
to be able to compare unstandardized regression coefficients,
factor variances and covariances. Scalar invariance, which
also imposes equivalence between indicator intercepts, is the
most restrictive and is required to meaningfully compare fac-
tor means. Chen (2007) suggests the following criteria in
order to evaluate the differences between levels of measure-
ment invariance, depending on the sample size involved in
the assessment: for sample sizes larger than 300 units, as
in the current study, differences between the constrained and
unconstrained models are too sizeable, thus leading to reject
the more constrained model, when the change in CFI is larger
than −0.010, complemented by a change in RMSEA larger
than 0.015, or a change in SRMR larger than 0.030 (or 0.010
when moving from the metric to the scalar model).

Even if partially invariant solutions are generally consid-
ered acceptable (Byrne, Shavelson, & Muthén, 1989), the
strict requirements implied by this analytical strategy of-
ten result in the preclusion of mean comparisons, especially
when dealing with many groups (Asparouhov & Muthén,
2014; Muthén & Asparouhov, 2012). This stimulated a
lively debate among scholars who have different perspec-
tives on this matter. Whereas scholars like Welzel and In-
glehart (Welzel, Brunkert, Inglehart, & Kruse, 2019; Welzel
& Inglehart, 2016), challenge the accepted practice of test-
ing for measurement invariance, others (Alemán & Woods,
2016; Davidov, Meuleman, Cieciuch, Schmidt, & Billiet,
2014; Sokolov, 2018) support the importance of measure-
ment equivalence in comparative studies, but challenge the
concept of exact equivalence implied by techniques rooted
in the frequentist approach, like MGCFA. To include cul-
tural variability in the assessment, the concept of “approx-
imate equivalence” has been introduced (Asparouhov &
Muthén, 2014; Cieciuch, Davidov, Schmidt, Algesheimer,
& Schwartz, 2014; Davidov et al., 2018; Muthén & As-
parouhov, 2012; van de Schoot et al., 2013) and new tech-
niques have been developed, in particular in the Bayesian
framework, hinting towards their promising application in
particular when the assessment involves a large number of
groups.

Concerns about measurement equivalence are particularly

7As long as it was allowed by the sample size.
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relevant when dealing with concepts that have been demon-
strated to be sensitive to cultural biases, as it is the case
with GRA (Braun, 2009; Constantin & Voicu, 2015; Seddig
& Lomazzi, 2019). Scholars interested in the comparabil-
ity of the existing GRA scales hardly found equivalence in
cross-sectional settings. In their study, Constantin and Voicu
(2015) examined the GRA scale from ISSP2002 (32 coun-
tries) and WVS2005 (46 countries) using MGCFA. In both
the cases, metric invariance was achieved but mean com-
parisons would not be reliable. Lomazzi (2018) performed
similar analyses on data from WVS2010 and contrasted the
results obtained adopting exact and approximate approaches.
By using MGCFA, scalar invariance was achieved for a sub-
group of 27 countries of the 59 included in the analysis. The
alignment optimization allowed, instead, to meaningfully
compare 35 out of the 59 countries. Similar results have been
obtained by studies investigating the GRA scale surveyed in
36 countries by ISSP2012: whereas MGCFA results show
the achievement of partial metric invariance, the alignment
optimization allowed for a reliable factor means comparison
of 36 countries (Lomazzi & Seddig, 2020). In the case of
ISSP2012, the lack of invariance has been demonstrated to
derive from cultural bias (Seddig & Lomazzi, 2019), but also
method biases are well-known sources of non-equivalence
(van de Vijver & Tanzer, 2004). The current study aims at
investigating whether the the underlying structure of GRA
scale is comparable between experimental groups and hence
evaluate whether the order of the questions affected the mea-
surement structure. The study involves a small number of
groups and, therefore, MGCFA was employed to assess mea-
surement equivalence across countries and between the two
experimental settings.

Criterion and construct validity. Validity assessments
are relevant to evaluate whether the instrument measures
what it is assumed to measure. In order to establish whether
the question order affected the measurement validity of GRA,
in the current study criterion and construct validity tests are
carried out.

A measurement instrument has criterion validity if it re-
sults associated with a separate measure, which is consid-
ered a “golden standard” (Bannigan & Watson, 2009; DeV-
ellis, 2016). The dataset in use hardly contains any variables
that could properly fit in the definition of “golden standard”
for the GRA measurement. The assessment is therefore con-
ducted by a) considering the association between the GRA
indicator and an external variable correlated with the concept
but not belonging to the GRA scale; b) assessing the correla-
tions with the external variable by known socio-demographic
groups. In the first case (a), the study examined the corre-
lation with an item which is sometimes used to investigate
attitudes towards gender roles, and does not belong to the
GRA scale: this is the item “When jobs are scarce, men have
more right to a job than women”. The chosen external vari-

able is part of the main ESS survey and was thus adminis-
tered months before the GRA items, and in a face-to-face
setting. The variable is meant to capture attitudes towards
gender egalitarianism in the labor market, and its positive
correlation with the GRA dimension would indicate criterion
validity. The purpose of this test is to assess whether criterion
validity differs in the two experimental settings, as we expect
criterion validity to be stronger in setting B (GRA-FN) com-
pared to setting A (FN-GRA). In the second case (b), the
study assessed the correlation between the GRA dimension
and “When job are scarce. . . ” by age groups; by interacting
the measure of gender egalitarianism and age groups, we thus
provide a more refined test of criterion validity. Criterion
validity was assessed in the SEM framework, by including
the external criterion as an exogenous variable in the uncon-
strained CFA model and adding a covariance term between
this and the GRA scale latent variable(s). The standardized
covariance indicates the correlation. The resulting model
was fitted not only on the full sample, but also by country
and experimental setting, in order to establish under which
question order the GRA measurement performed better. The
model was, moreover, tested separately of each age group.

Furthermore, construct validity is assessed. Since previ-
ous research reported the lack of construct validity of the
GRA measurements surveyed in EVS2008 contrasted to the
EVS1999 ones (Lomazzi, 2017b), the comparison of con-
struct validity between the different experimental settings
and countries is particularly relevant for the purpose of this
study. A measurement has construct validity when the ob-
served relationships with other variables are similar to the
expectations derived from theoretical and empirical stud-
ies. Studies investigating gender role attitudes consistently
identify the main predictors of gender beliefs (André et al.,
2013; Baxter & Kane, 1995; Bolzendahl & Myers, 2004;
Kroska & Elman, 2009; Sjöberg, 2004). Accordingly, Table
1 summarizes the expected effect of the most relevant socio-
demographic predictors. The operationalization of these
variables is described more extensively in section 4.2. The
compliance of the measurement with theoretical expectations
was assessed in the SEM environment by adding an explana-
tory part to the previously selected CFA model. The lin-
ear relationships between the predictors and the latent GRA
constructs have been compared across countries and exper-
imental settings. Model fit was also taken into account us-
ing the aforementioned indices (CFI, RMSEA, SRMR); ad-
ditionally, the explained variance is represented by the Co-
efficient of Determination (CD): the closer the value is to 1,
the better the fit.

To sum up, the current study proceeds as follows: after as-
sessing the measurement’s reliability, we selected a tenable
measurement model, where observed variables load on latent
variable(s), and we checked whether the measurement model
was equivalent across countries/experimental conditions. We
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Table 1
List and brief description of predictors used to test construct
validity

Predictor Known effect

Gender Women tend to be more
egalitarian than men

Age groups Older generations tend to be
more traditional than the
younger ones

Educational level More educated people tend to be
more egalitarian

Current marital status People who are experiencing or
had experienced an
institutionalized form of
relationship tend to be more
traditionalist than those who are
single or living with a partner

Church attendance People who do not experience
an institutionalized form of
religiosity (hence, those who do
not attend religious services)
tend to be more egalitarian

then proceeded by adding the explanatory part, namely by
adding exogenous variables that correlate with, or explain,
the latent variable(s): in this way, we were able to assess cri-
terion and construct validity. All analyses are conducted with
the software StataMP, version 16. The syntax is available as
Supplementary Material.

4.2 Measurements

The GRA items and their descriptive statistics are listed
in Table 2 (see also Fig. A1 in the Appendix for the mean of
each GRA item by country and experimental setting). They
were presented to the respondents one by one, and each had
four answer categories (1 Agree strongly; 2 Agree; 3 Dis-
agree; 4 Disagree strongly). Due to the instability of the
measurement in EVS2008 (cf. Lomazzi, 2017b; M. Voicu
& Tufiş, 2012), and to the differences in data collection be-
tween EVS2008 and CRONOS, the factorial structure of the
GRA scale has been preliminarily examined with an EFA.
Table 3 reports the results of the EFA (principal factors ex-
traction with Varimax rotation) performed on the full sample
(N = 1, 791 after list-wise deletion of missing on the items).
Consistently with findings from EVS2008 (Lomazzi, 2017b),
a three-factor structure emerged (see Table 3). Each of the
three factors captures respectively 18%, 7% and 6% of the
variance of the items. The first factor, “Caring responsibil-
ities”, comprises items related to child and household care
and the role of the parents. The second factor, “Division of
labor”, taps opinions on women’s work-family balance (cf.

Valentova, 2016). The third and last factor, “Economic role
of women”, concerns employment and responsibilities con-
cerning income. The three-factor structured emerged in the
EFA is later assessed in a confirmatory setting.

The previous measurement potentially affecting the mea-
surement of GRA is a battery investigating Family Norms.
This scale comprises two dimensions (identified through fac-
tor analysis, see Table B2 in the Appendix). The first deals
with normative beliefs concerning traditional family form
(“A man has to have children in order to be fulfilled”; “A
marriage or a long-term stable relationship is necessary to
be happy”; “It is a duty towards society to have children”;
“When a parent is seriously ill or fragile, it is mainly the adult
child’s duty to take care of him/her”). The second concerns
new family forms (“Homosexual couples should be able to
adopt children”; “It is alright for two people to live together
without getting married”; “People should decide for them-
selves whether to have children or not”). The answer options
span from 1 (Agree strongly) to 5 (Disagree strongly).

In order to test criterion and construct validity, additional
variables were employed. As for criterion validity, the agree-
ment with the sentence “When jobs are scarce, men have
more right to a job than women”, ranging from 1 (Agree
strongly) to 5 (Disagree strongly), was used. Regarding con-
struct validity, several variables were considered: women
were identified from the variable measuring gender; age
groups were aggregated from the continuous age variable;
the educational level was captured by an ordinal variable in 7
categories representing an adapted version of ISCED main
levels; a reduced version of marital status was created by
identifying those who are married (legal marriage or civil
union), previously married (widowed/divorced), living with
a partner or single; finally, a dichotomous variable indicated
those who never attend religious services. A list-wise dele-
tion of missing values on these variables has led to the ex-
clusion of 18 cases (resulting in N = 1, 815, without con-
sidering, for the time being, the missing values in the GRA
items8). The descriptive statistics of all the variables used
can be found in Table 4.

5 Results

5.1 Reliability

Overall, the GRA scale displays low internal consistency
(Cronbach’s alpha=0.61—see Table 5), and the results indi-
cate that there are no significant differences between experi-

8In contrast to what usually occurs with the GRA scale in a
face-to-face setting, there is a low amount of don’t-knows and no-
answers overall (mostly below 1%). After checking that such dis-
tribution did not differ between experimental settings and that it did
not exceed 1% for each variable, a list-wise deletion of missing val-
ues is performed in each analysis depending on the GRA variables
employed.
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Table 2
Descriptive statistics of GRA items

% non-
substantive

Variable Mean Std. Dev. Min Max answersa N (total)

A working mother can establish just as warm and secure a
relationship with her children as a mother who does not
work* (workmother)

3.18 0.68 1 4 0.44 1,833

A pre-school child is likely to suffer if his or her mother
works (childsuffer)

2.83 0.68 1 4 0.49 1,833

A job is alright but what most women really want is a home
and children (jobalright)

2.72 0.76 1 4 0.87 1,833

Being a housewife is just as fulfilling as working for pay
(housewife)

2.46 0.75 1 4 0.87 1,833

Having a job is the best way for a woman to be an
independent person* (independent)

2.93 0.67 1 4 0.55 1,833

Both the husband and wife should contribute to household
income* (hhincome)

3.08 0.69 1 4 0.87 1,833

In general, fathers are as well suited to look after their
children as mothers* (fathersuit)

3.03 0.63 1 4 0.82 1,833

Men should take as much responsibility as women for the
home and children* (menrespons)

3.28 0.54 1 4 0.76 1,833

Items marked with * have been turned so that high values represent more egalitarian views.
a Don’t know/I prefer not to answer

Table 3
Factor loadings after varimax rotation (N = 1, 791)

Caring Economic
Items on responsi- Division of role of
Gender role attitudes bilities labor women

workmothera 0.45b 0.33 0.10
childsuffer 0.35 0.52b 0.04
jobalright 0.12 0.55b −0.02
housewife −0.15 0.42b 0.27
independenta 0.04 0.10 0.49b

hhincomea 0.24 −0.02 0.50b

fathersuita 0.56b 0.07 0.08
menresponsa 0.55b 0.04 0.11

Variance explained 18% 7% 6%

Extraction method: principal factors
a Items have been turned so that high values represent more egalitarian
views. b Factor loadings > 0.4

mental conditions nor across countries. Although reliability
seems higher in setting A (FN-GRA), compared to setting B
(GRA-FN), the overlapping confidence intervals do not al-
low to draw conclusions. Reliability appears to be particu-
larly low (below the widely used threshold of 0.6) in Estonia.
Overall, these findings suggest that the correlations among
items belonging to the GRA scale are moderately weak.

5.2 Measurement model and model fit

This section reports the results of the Confirmatory Factor
Analysis (CFA) and related model fit, assessed adopting the
most commonly used criteria (Chen, 2007; Hu & Bentler,
1999).

The factor structure emerged in the EFA (see Table 3)
was tested in a CFA framework, with three latent variables
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Table 4
Descriptive statistics of explanatory variables

Variable Mean/% Std. Dev. Min Max N

When jobs are scarce 4.26 0.86 1 5 1, 815

Gender: Female 0.57 - 0 1 1, 815

Age (continuous) 48.12 16.37 18 94 1, 815
18–34 0.25 - 0 1 1, 815
35–59 0.48 - 0 1 1, 815
60+ 0.28 - 0 1 1, 815

Educational attainment 4.66 1.65 1a 7b 1, 815

Marital status
Married 0.49 - 0 1 1, 815
Previously married 0.12 - 0 1 1, 815
Living with partner 0.20 - 0 1 1, 815
Single 0.19 - 0 1 1, 815

No church attendance 0.39 - 0 1 1, 815

Country
EE—Estonia 0.33 - 0 1 1, 815
GB-GBN—Great Britain 0.33 - 0 1 1, 815
SI—Slovenia 0.33 - 0 1 1, 815

a Lower secondary b Higher tertiary

Table 5
Cronbach’s alpha by country and experimental setting (N = 1, 791)

Experimental setting EE GB SI Overall

A. FN-GRA 0.57 (0.48–0.65) 0.65 (0.58–0.72) 0.65 (0.57–0.73) 0.63 (0.59–0.67)
B. GRA-FN 0.58 (0.51–0.66) 0.62 (0.54–0.71) 0.61 (0.52–0.70) 0.60 (0.55–0.64)
Overall 0.58 (0.52–0.64) 0.64 (0.59–0.68) 0.63 (0.58–0.68) 0.61 (0.58–0.64)

95% Confidence intervals computed via bootstrapping (400 replications) in parentheses

loading on 8 observed items (see Fig. 1). The model, es-
timated on the full sample, displayed a poor model fit (see
Table 6), with a significant chi-square (χ2 = 452, 991, df=17,
p < .001), a high value of the RMSEA (0.120) and a low CFI
(0.770). The low values of the standardized factor loadings,
in particular those of housewife and independent, indicate
poor convergent validity, and the strong correlation between
the latent dimensions Gra1 (“Caring responsibilities”) and
Gra2 (“Division of labor”), which equals 0.67 (p < .001), in-
dicate poor discriminant validity. If tested by country and/or
by experimental condition, the model does not converge in
some conditions, particularly in setting B in Great Britain
and Slovenia (see Table 6).

Despite several attempts of modifying the model (see
Supplementary materials), e.g. by adding error covariances
among the observed variables, the measurement model re-
taining the three-factors structure always performed very
poorly and/or did not converge in some conditions. These

difficulties in reaching convergence and, generally speaking,
sufficient model fit could be explained by the weakness of
this measurement and the problematic conceptualization of
these items already pointed out in the literature (Braun, 1998,
2009; Grunow et al., 2018; Walter, 2018b).

A reduced model, limited to items related to the dimension
tapping Caring responsibilities, appeared to be stable across
subsamples. The reduced model comprises only one latent
dimension and three observed variables (see Fig. 2); the
model is just-identified, thus model fit is not reported. The
model converged in all countries, experimental conditions,
and combinations thereof. All standardized factor loadings
were above 0.4, and residual variances of the observed items
ranged between 0.59 and 0.83; there is more unexplained
variance of the indicators (especially, workmoth) than ex-
plained by the latent variable, indicating that the quality of
the measurement is quite poor. Nevertheless, further analy-
ses focus on this reduced and more stable model.
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Table 6
model fit measures for the 3-factors model by country and experimental setting, and for the full sample

experimental setting country n χ2(df = 17) p-value rmsea cfi srmr

a (fn–gra) ee 295 81.374 0.000 0.113 0.782 0.078
b (gra–fn) ee 288 90.501 0.000 0.123 0.725 0.083
a (fn–gra) gb 299 134.202 0.000 0.152 0.692 0.095
b (gra–fn) gb 296 -a -a -a -a -a

a (fn–gra) si 308 99.241 0.000 0.125 0.795 0.092
b (gra–fn) si 287 -a -a -a -a -a

a (fn–gra) + b (gra–fn) ee + gb + si 1773 452.991 0.000 0.120 0.770 0.073

df= degrees of freedom; rmsea= root mean square error of approximation; cfi= comparative fit index; srmr= stan-
dardized root mean residual.
a No convergence
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Figure 1. CFA 3-factors model; standardized coefficients
(N = 1, 773)

5.3 Measurement equivalence

This section reports the results of the MGCFA, employed
to assess the equivalence of the measurement model of the
GRA subdimension on Caring Responsibilities (GRA-CR)
across experimental settings and countries. The goal of these
tests was to assess whether the context of the questionnaire
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Figure 2. CFA reduced model; standardized coefficients
(N = 1, 794)

had affected the relationship between the GRA-CR latent di-
mension and the observed indicators, hence making the un-
derlying measurement unstable and hindering comparisons.

Scalar invariance was achieved in both the Estonian and
the Slovenian sample (see Table 7): in Estonia, the model
fit overall did not deteriorate excessively when adding con-
straints; in Slovenia, although the change in RMSEA from
the configural to the metric model was larger than 0.015, the
change in SRMR was only slightly above 0.030, combined
with a decrement in CFI smaller than -0.010; all parameter
changes from the metric to the scalar model were acceptable.
In the British sample however, due to the large change in
the CFI from the metric to the scalar model, only the metric
model could be accepted (despite the change in SRMR equal
to 0.033. thus slightly above the set threshold).

Measurement equivalence was also assessed across coun-
tries within each experimental setting separately (see Table
8), in order to test whether the measurement of the GRA-CR
dimension was more stable under one of the conditions. In
both cases, only metric invariance was achieved, as the wors-
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Table 7
Measurement invariance assessment across experimental settings by country, model
fit measures

χ2-Test

Country Model χ2 df p-value RMSEA CFI SRMR

EE (N = 586) configural 0.000 0 - 0.000 1.000 0.000
metric 0.646 2 0.724 0.000 1.000 0.014
scalar 1.225 4 0.874 0.000 1.000 0.014

GB (N = 603) configural 0.000 0 - 0.000 1.000 0.000
metric 3.166 2 0.205 0.044 0.992 0.033
scalar 7.876 4 0.096 0.057 0.973 0.033

SI (N = 605) configural 0.000 0 - 0.000 1.000 0.000
metric 4.038 2 0.133 0.058 0.991 0.031
scalar 5.168 4 0.270 0.031 0.995 0.031

df= Degrees of Freedom; RMSEA= Root Mean Square Error of Approximation; CFI= Com-
parative Fit Index; SRMR= Standardized Root Mean Residual.

ening of the model fit from the metric to the scalar model is
too large, especially as concerns the change in CFI (larger
than 0.010) and RMSEA (larger than 0.015).

The tests of measurement invariance suggest that the mea-
surement is mostly comparable across experimental settings,
although to a lesser extent in Great Britain, where only met-
ric invariance is achieved, thus not allowing mean compar-
isons of the latent GRA-CR items. In terms of cross-national
comparison, the measurement is equally stable in the two ex-
perimental settings, as metric invariance is achieved in both
settings. Evidence so far thus suggests that no context effect
occurred in the measurement of GRA-CR.

5.4 Criterion validity

In the tests for criterion validity, stronger correlations in
the expected directions indicate that the measurement under
investigation – here, GRA egalitarianism in caring responsi-
bilities– is better able to measure the concept that it is sup-
posed to measure. Correlations were computed by adding
an exogenous variable to the unconstrained SEM model, and
adding a covariance between mentioned variables and the la-
tent GRA-CR dimension. The standardized covariance can
be read as the correlation between the two constructs.

Firstly, the correlation of the GRA-CR dimension with an
external variable measuring a construct in the same domain
of GRA was checked (see Table 9). Correlation with “Men
have more right to jobs . . . ” was, as expected, positive and
moderate. The correlation was stronger in setting B (0.33,
p < .001) than in setting A (0.21, p < .001); this was es-
pecially visible in Estonia, where the correlation in setting
A was actually not significant (0.13, p > .05), and Great
Britain. The correlations were substantially the same across
experimental conditions in Slovenia.

In order to provide a further test of criterion validity, the
correlation between GRA egalitarianism in Caring Respon-
sibilities and “Men have more right” was compared across
age groups. The correlation appeared stronger among the
older age group, indicating that for elderly people there is
a stronger link between gender egalitarianism in the labor
market and in the care sphere (see Table 10). However, the
correlations were weaker in Setting A compared to setting B
for the youngest group (where the correlation was not sig-
nificant, being equal to 0.13, p > .05) and for the elderly
group (where the correlation was almost half of the correla-
tion in setting B). In setting B, moreover, the correlation was
stronger in the 18-34 age group than in the 35-59 age group,
but it remained the strongest in the 60+ age group.

Overall, criterion validity seems to be stronger in setting
B, namely when GRA precedes FN. Particularly in Estonia,
when FN precedes GRA, the measurement of GRA egalitar-
ianism in Caring Responsibilities seems not to be valid, as it
does not correlate with the external indicator of gender role
egalitarianism.

5.5 Construct validity

The compliance of the GRA-CR measurement with
theoretically-driven expectations on the influences of socio-
demographic characteristics on gender role egalitarianism
was assessed by adding explanatory variables to the mea-
surement model (see Fig. 3 for visual representation of the
model). The regression coefficients, estimated on the whole
sample, are represented in Fig. 4, thus displaying the main
effects of the predictors on the GRA dimension, leaving aside
for the time being cross-national differences and question-
order effects so as to have a baseline reference. Please re-
member that high values in the dependent variables represent
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Table 8
Measurement invariance assessment across countries by experimental setting, model fit measures

χ2-Test

Experimental Setting Model χ2 df p-value RMSEA CFI SRMR

A (FN–GRA) (N = 910) configural 0.000 0 - 0.000 1.000 0.000
metric 2.891 4 0.576 0.000 1.000 0.025
scalar 60.689 8 0.000 0.147 0.808 0.029

B (GRA–FN) (N = 884) configural 0.000 0 - 0.000 1.000 0.000
metric 1.586 4 0.811 0.000 1.000 0.018
scalar 24.493 8 0.002 0.084 0.936 0.021

df= Degrees of Freedom; RMSEA= Root Mean Square Error of Approximation; CFI= Comparative Fit
Index; SRMR= Standardized Root Mean Residual.

Table 9
Standardized covariance (correlations) of “Caring responsibilities” with “Men have
more right” from SEM model

95% C.I.

Country Experimental setting N r Lower Upper

EE + GB + SI A (FN-GRA) + B (GRA-FN) 1794 0.27*** 0.22 0.33

EE + GB + SI A (FN-GRA) 910 0.21*** 0.13 0.29
B (GRA-FN) 884 0.33*** 0.26 0.41

EE A (FN-GRA) 296 0.13 −0.01 0.27
B (GRA-FN) 290 0.37*** 0.23 0.50

GB A (FN-GRA) 301 0.33*** 0.18 0.46
B (GRA-FN) 302 0.47*** 0.34 0.58

SI A (FN-GRA) 313 0.20** 0.07 0.33
B (GRA-FN) 292 0.22** 0.08 0.36

* p < 0.05 ** p < 0.01 *** p < 0.001

more egalitarian gender role views in the sphere of Caring
responsibilities.

Following expectations, it can be noticed in Fig. 4 that
overall women tended to be more egalitarian than men, el-
derly groups were less egalitarian than the youngest group,
single people were more egalitarian than married people, and
those who did not attend church are more egalitarian that
those who did. Yet, the educational level did not have a sig-
nificant impact on GRA-CR egalitarianism, and those who
were previously married and those who cohabit with a part-
ner did not significantly differ from married people. Coeffi-
cients were small size, yet the explained variance was 8.6%
(CD=0.086). Overall, the model fit was acceptable: although
the CFI was below the threshold of 0.9, the RMSEA and the
SRMR were both smaller than 0.08 (see Table 11).

We further split the analyses by experimental group and
country, in order to test whether construct validity varies de-
pending on the order of the questions and on the country (see
Table 11 for model fit and Fig. 5 for unstandardized coeffi-

cients of explanatory part of the model). Most of the inde-
pendent variables taken into account did not have a signifi-
cant correlation with the GRA-CR dimension in any of the
country/experimental setting, and the few significant coeffi-
cients were small in size and sparse. In Estonia, for instance,
we observed significant gender differences only in setting A
(FN-GRA), and age differences only in setting B (GRA-FN).
In Great Britain, construct validity resulted extremely low,
as hardly any of the predictors had a significant relationship
with the GRA-CR dimension in any of the two settings. In
Slovenia, instead, in setting B, significant coefficients were
found in association with being a woman, being 60+, being
single and not attending church; yet, educational levels had
a small correlation with GR-CR egalitarianism only in set-
ting A. Additionally, the explained variance represented by
the coefficient of determination (CD) was higher in setting B
(13.3%) compared to setting A (7.2%). Model fit of the full
model was better in setting B compared to setting A in Esto-
nia: whereas the RMSEA and SRMR were smaller than 0.08
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Table 10
Standardized covariance (correlations) of “Caring responsibilities” with “Men have more right” by age group from SEM
model

18–34 35–59 60 and above

95% C.I. 95% C.I. 95% C.I.

Country Experimental setting r Lower Upper r Lower Upper r Lower Upper

EE + GB + SI A (FN–GRA) + B (GRA–FN) 0.21*** 0.09 0.31 0.24*** 0.16 0.32 0.37*** 0.25 0.49

EE + GB + SI A (FN–GRA) 0.13 −0.01 0.27 0.23*** 0.12 0.34 0.24* 0.03 0.45
B (GRA–FN) 0.31*** 0.14 0.47 0.23*** 0.12 0.35 0.47*** 0.32 0.62

N 441 856 497
* p < 0.05 ** p < 0.01 *** p < 0.001

Table 11
Model fit of full SEM model

Experimental setting Country N χ2(df = 16) p-value RMSEA CFI SRMR CD

A (FN-GRA) + B (GRA-FN) EE + GB + SI 1794 93.142 0.000 0.052 0.883 0.024 0.086
A (FN-GRA) EE 296 37.055 0.002 0.067 0.828 0.038 0.050
B (GRA-FN) EE 290 17.661 0.344 0.019 0.978 0.028 0.156
A (FN-GRA) GB 301 38.507 0.001 0.068 0.812 0.039 0.167
B (GRA-FN) GB 302 31.137 0.013 0.056 0.856 0.031 0.118
A (FN-GRA) SI 313 25.605 0.060 0.044 0.921 0.028 0.072
B (GRA-FN) SI 292 32.781 0.008 0.060 0.896 0.031 0.133

df= Degrees of Freedom; RMSEA= Root Mean Square Error of Approximation; CFI= Comparative Fit Index; SRMR= Standardized
Root Mean Residual; CD = Coefficient of Determination.
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Figure 4. Baseline model estimated via SEM. Each dot rep-
resents the point estimate of the unstandardized coefficient,
the lines the confidence intervals (N = 1794)

in both settings, CFI was larger than 0.9 only in setting B. In
Slovenia, the chi-square, RMSEA, CFI and SRMR indicators
seemed to yield better outcomes in setting A; especially the
CFI was larger than 0.9 only in setting A. The pattern was
mixed in Great Britain: albeit the RMSEA and SRMR were
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smaller than the threshold of 0.08, the CFI remained below
0.9 in both conditions.

All in all, construct validity appeared low and there were
only few differences between experimental settings. The ev-
idence is slightly leaning towards the setting in which GRA
precedes FN, as construct validity seems to be higher in set-
ting B, at least in terms of model fit in Estonia, and in terms of
explanations aligning with theoretical expectations in Slove-
nia. By looking at the correlations of the predictors with the
GRA dimension, construct validity appeared to be especially
low in Great Britain compared to the other countries.

6 Conclusion and discussion

In the present study, a survey experiment fielded in a
probability-based online panel was used to detect if the or-
der of questions has an impact on the measurement of gen-
der role attitudes. Several analytical techniques are used to
address the question. The study presents a novel approach
in the study of the GRA, as previous studies questioning the
quality and the comparability of GRA measurements did not
take into account potential biases due to the position of the
scale in the questionnaire. Moreover, whereas previous stud-
ies on question order effects on single questions/items, the
present study dealt with a multidimensional measurement.
Despite large variability in the results, summarized in Table
12, some general conclusions can be drawn, and future lines
of research can be suggested.

The results of the experiment analyzed in this study are
not clear-cut. The measurement model including all eight
GRA items and three dimensions appeared poor in quality
and highly unstable, a condition which hindered further com-
parison across experimental groups. This made it necessary
to scale down to a simplified model, by focusing on one di-
mension of GRA only. The tests of measurement invariance
indicated that the evidence of a context effect in the mea-
surement structure of GRA-CR is weak. The measurement
appeared to be substantially stable across countries and ex-
perimental settings; surely, no experimental setting outper-
formed the other. Yet, in terms of measurement quality, the
validity tests seem to lean slightly towards the condition in
which GRA preceded FN: in setting B, both criterion valid-
ity and, to a lesser extent, construct validity appeared higher
compared to setting A. The difference is however small, and
construct validity in particular is generally low; moreover,
evidence is limited to one dimension of GRA. Hence, we
cannot ultimately conclude that the GRA scale performed
better when it was not preceded by the question on family
norms. While we could expect low validity in setting A (FN-
GRA) following previous studies (e.g. Lomazzi, 2017b), the
situation did not appear to sensibly improve when the FN
question is moved after GRA.

What clearly emerged from our study is that differences
among countries matter. Although the measurement struc-

ture of the GRA-CR dimension appeared stable in cross-
national perspective, the validity tests yielded different re-
sults in each country. Criterion and construct validity ap-
peared particularly low in Estonia when FN preceded GRA
(setting A), whereas construct validity was almost absent in
both settings in Great Britain. In Slovenia, the alignment
with theoretical explanations at the basis of construct valid-
ity was visibly stronger when GRA came first (setting B).
One potential explanation for these cross-national differences
is suggested by Braun (2009). When analyzing potential
problems in cross-country comparison of GRA, the author
pinpointed how in former socialist countries it is likely to
find more egalitarian attitudes towards female employment,
channeling gender role differentiation into the family care
sphere. This may perhaps explain why for Estonian respon-
dents (and, to a lesser extent, the Slovenian too) the FN ques-
tion appeared more visibly problematic in terms of quality
for the measurement of GRA, compared to British respon-
dents. Moreover, the experiment the present study is based
on the assumption that the strong normative statements in
the FN question could affect the interpretation and assess-
ment of gender role attitudes, e.g. the item “it is a duty
towards society to have children” could trigger either indi-
vidualistic views or social pressure to adopt collective ap-
proaches. It may be, however, that respondents from the dif-
ferent countries were not equally sensitive to these stimuli.
Stark et al. (2018) questioned the generalizability of results
of question-order experiments, often restricted to English-
speaking countries: our study fielded experiments in three
distinct European countries, whose respondents showed dif-
ferent reactions to the question order. As the authors sug-
gested, contextual characteristics may influence the occur-
rence of the question-order effect, depending on the con-
ditions under which that effect should emerge (Stark et al.,
2018). For instance, they mentioned the cultural salience of
the norm of evenhandedness (i.e. making two subsequent
judgements consistent to avoid bias), the average level of ed-
ucation (as a proxy for cognitive abilities) and the different
perception of the contrast among the issues involved in the
question-order experiment (see Stark et al., 2018).

The performance of the GRA scale was overall poor.
Setting aside differences between experimental conditions,
quality indicators like reliability, validity and goodness-of-fit
tests showed a problematic situation. This may also be be-
cause the items do not allow to properly differentiate respon-
dents, since there is a large tendency to express agreement
with the egalitarian-loaded items (and disagreement with the
others), avoiding extreme answer categories. Future research
should investigate whether and why GRA items are not able
anymore to grasp differences in gender egalitarianism, not
even within the same country. In light of these results, and
following other authors (e.g. Walter, 2018a), we urge sur-
vey programs to investigate in depth the current wording of
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Female
Educational level

35-59
60+

Previously married
Living with partner

Single

No church attendance

 Age categories(ref: 18-34)

Marital status (ref: Married)

 

-.4 -.2 0 .2 .4

NA=296 | NB=290
EE

-.4 -.2 0 .2 .4

NA=301 | NB=302
GB

-.4 -.2 0 .2 .4

NA=313 | NB=292
SI

Source: CRONOS (2018)

A (FN-GRA) B (GRA-FN)
Experimental setting

Figure 5. Unstandardized coefficients estimated via SEM. Each dot represents the point esti-
mate of the unstandardized coefficient, the lines the confidence intervals

Table 12
Summary of results

Type of test GRA-CR measurement performance

Reliability (GRA scale) No sizeable differences between experimental settings

Measurement invariance Across experimental settings within countries: Metric
invariance in GB, scalar invariance in EE and SI
Across countries within experimental settings: Metric
invariance across countries in both settings

Criterion validity Stronger in setting B (GRA-FN)

Construct validity Slightly stronger in setting B (GRA-FN), but overall
low (especially in GB)

the items, so as to consider whether better ways to measure
gender role attitudes in contemporary societies should be de-
vised, while retaining the possibility of analyzing trends over
time. Future research may expand this study and investigate
FN and GRA items simultaneously, for instance along the
lines of the study by van Vlimmeren et al. (2017): despite
tackling a concept which is broader than gender role atti-
tudes, such a study could shed light on the context effect by
looking at it from a different perspective, e.g. not only GRA
being influenced by FN, but also, vice versa, FN being influ-
enced by GRA. Additionally, methods devised to control for
priming effects, such as the one proposed by B. Voicu (2015),
could be tested in the framework of FN and GRA to evaluate

whether measurement quality increases.
One limitation of the experiment evaluated in this study

concerns the fact that the GRA items were the first of the
questionnaire, in setting B. Although this was done on pur-
pose to avoid other potential priming elements, it is also
possible that a complete lack of context for such complex
items made the interpretation difficult for respondents. In
CRONOS Wave 1 a similar experiment—with the same de-
sign but different wording of items—was fielded. However,
the experiment was preceded by other items, perhaps cre-
ating a more natural flow of questions for the respondent,
and thus facilitating the answering process. Further research
should look into this aspect and, more generally, investi-
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gate the best position of the GRA question in the question-
naire. Moreover, since two similar experiments were fielded
in CRONOS among the same respondents, it would be possi-
ble to test whether the same respondent reacted differently to
the same GRA item when asked under two different experi-
mental conditions.

Another potentially relevant difference between our start-
ing point, EVS2008, and the experiment reported in this
study, concerns the different mode of data collection, as
EVS2008 relied on face-to-face interviews, and CRONOS
data were collected via web surveys. Whereas the measure-
ment of GRA may be sensitive to social desirability or ac-
quiescence bias in interviewer-administered settings, e.g. de-
pending on the gender of the interviewer, the situation seem-
ingly did not sensibly improve in the web self-administered
context of CRONOS, where the GRA measurement still
proved unstable and of low validity. Additionally, presenting
the items one by one, as it was done in the CRONOS survey,
may have weakened the cognitive associations between the
FN and GRA items, thus making it less likely for the context
effect to occur. Nevertheless, it should be pointed out that
a recent study comparing CRONOS to the face-to-face ESS
interviews found that measurement quality was only slightly
lower in the former, and that metric measurement invariance
holds for most of the topics investigated (Cernat & Revilla,
2020).

It may be interesting to evaluate the GRA measurement
in other surveys and modes. For instance, in the latest EVS
wave (EVS2017), some of the GRA items were replaced, and
the few items that were retained from the family norms scale
of EVS2008 were placed after the GRA question. Although
direct comparison is not allowed due to the different item
wording, and the lack of an experimental design, it would
be interesting to evaluate the performance of the GRA mea-
surement in EVS2017 in light of the results of the present
study. Moreover, due to its mixed-mode design, EVS2017
would offer the opportunity to evaluate the performance of
the GRA measurement in different modes.

The initial question, regarding the causes of the poor mea-
surement of GRA in the EVS2008, remains partially open.
This study showed that question order is not likely to be
responsible for the unexpected results yielded at the time,
hence leaving the issue open to further investigation. Qual-
itative approaches, as cognitive interviews or online probing
(Behr, Braun, Kaczmirek, & Bandilla, 2013; Braun, 2008),
may provide useful insights for evaluating the cross-cultural
comparability of GRA. Nevertheless, this study showed
that the measurement of GRA performed poorly in a self-
administered survey setting, and that differences between
countries are relevant when investigating question order ef-
fects.
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Appendix A
Figures
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Figure A1. Mean of GRA items by country and experimental setting
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Appendix B
Tables

Table B1
Distribution of gender, age categories, education and area of residence by
question order

A. FN-GRA B. GRA-FN Comparison

Variable % % χ2 df p-value

Gender N = 929 N = 904 1.01 1 0.315
Female 56.0 58.3 - - -

Age N = 926 N = 902 5.25 2 0.073
18-34 26.8 22.2 - - -
35-59 46.2 49.2 - - -
60+ 27.0 28.6 - - -

Education N = 924 N = 899 0.78 2 0.677
Lower (Isced 0-2) 13.1 11.8 - - -
Middle (Isced 3-4) 36.1 37.3 - - -
Higher (Isced 5-8) 50.8 50.9 - - -

Area of residence N = 917 N = 879 4.21 4 0.378
Big city 13.6 14.8 - - -
Suburbs 12.8 14.4 - - -
Large town 21.9 18.8 - - -
Small town 21.2 22.7 - - -
Rural area 30.4 29.2 - - -

df= Degrees of Freedom
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Table B2
Factor loadings after varimax rotation (N = 1, 813)

Item on
Family norms Traditional family New family

q1 A man has to have children in order
to be fulfilled

0.67a −0.30

q2 A marriage or a long-term stable
relationship is necessary to be happy

0.55a −0.35

q3 Homosexual couples should be able
to adopt children

−0.28 0.48a

q4 It is alright for two people to live
together without getting married

−0.16 0.57a

q5 It is a duty towards society to have
children

0.57a −0.37

q6 People should decide for
themselves whether to have children or
not

−0.17 0.47a

q7 When a parent is seriously ill or
fragile, it is mainly the adult child’s
duty to take care of him/her

0.33 −0.06

Variance explained by factors 31% 4%

Extraction method: principal factors
a Factor loadings > 0.4
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