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Using cultural and structural indicator s to explain measur ement noninvariance in gender

role attitudes with multilevel structural equation modeling

Abstract

The current study explores the reasons for nonianee of the measurements of gender role
attitudes across countries. While previous studée® shown that noninvariance is a problem for
comparative research and pointed out methodsewiate the risks of drawing invalid
conclusions, none has so far tried to explain wiepsarements of gender role attitudes are
nonequivalent. Therefore, we use multilevel strradtequation modeling to exploring
measurement invariance and explain its absencais#/éata assessing peoples views on the
specialization of roles by gender and the consempseaf female employment on family s well-
being from the International Social Survey Programive can replicate the findings from prior
research indicating that scalar measurement invegiacross countries is absent. Furthermore,
we use two country-level variables to explain tbainvariance of particular items. The cultural
value embeddedness explains noninvariance to adevable degree while the Gender
Inequality Index from the United Nations DevelopmBrogramme does not. Therefore, we
conclude that issues of comparability of gendee edtitudes are related mainly to cultural rather

than structural differences between countries.

Keywords: gender role attitudes, comparative re$ganeasurement noninvariance, multilevel

structural equation modeling, cultural values, ggndequality



1. Introduction

The study of gender role attitudes attracts ther@st of sociologists for several reasons.
Attitudes toward gender roles are assumed as g fake individual support for gender
equality (Bergh, 2006). They refer to the undedygender ideology, that is, the individual s
level of support for a division of paid work andrfdy responsibilities that is based on the notion
of separated spheres (Davis and Greenstein, 20089). Information concerning gender role
attitudes has been collected since the 1970s lalsagh several cross-national and repeated
survey programs. The data collected allowed schataimvestigate the change of the individual
support for traditional/egalitarian gender rolegiotime (Brewster and Padavic, 2000; Brooks
and Bolzendahl, 2004; Kraaykamp, 2012; Kroska dnthg, 2009; Lomazzi, 2017; Mason and
Lu, 1988; Misra, 1995; Scott and Braun, 2009) amdt@ncomparisons across countries (Andrd,
Gesthuizen, and Scheepers, 2013; Motiejunaite aaddkenko, 2008; Scott and Braun, 2009;
Sj berg, 2004).

According to the literature (Kroska and Elman, 20@&dividuals gender ideology is one
relevant explanation in the actual household sreyeanents concerning the division of paid and
unpaid work between the partners. The measurenigataler role attitudes is therefore used
also by scholars testing explicative models ofgeedered division of the housework (Bianchi et
al., 2012; Crompton et al., 2005; Fuwa, 2004; Gast Cohen, 2011; Grunow et al., 2012).
Finally, gender role attitudes are also used adigia of societal elements, for example, by
scholars investigating the effect of the individuaupport for gender equality on female
employment and other macro-level variables (Arghal., 2015; Cunningham, 2008; Stickney

and Konrad, 2007).



The topic of gender role attitudes is relevantordy from a sociological perspective but
also from a methodological one. Recently, schataged being concerned about the quality of
the measurements currently available to investigateler role attitudes and about their
suitability for comparative purposes (Braun, 198809; Constantin and Voicu, 2015; Lomazzi,
2018; AUTHOR, DATE; Walter, 2017). These studidated the lack of measurement
invariance across countries with consequentiasrigkusing of such measurements in cross-
cultural studies. Measurement invariance is a eleissue in comparative research. It refers to
the basic assumption that the same object is cad@aross the different groups included in a
study. In the case of survey research, this messumang that respondents belonging to
different groups perceive and interpreted itemthensame way. However, methodological as
well as cultural factors may cause equivalenceesiand researchers risk to compare apples
and oranges (Stegmueller, 2011). Noninvariancemeésurements may then lead to substantial
misinterpretations when comparing, for example, maieierences of gender role attitudes or
correlations with other constructs across countfiiée lack of measurement invariance can be
alleviated using new and flexible approaches, sischlignment optimization (Asparouhov and
Muth@n, 2014) or Bayesian structural equation nmagiéBSEM) (Muth@n and Asparouhov,
2012). With these techniques, it is possible tausmat least approximate invariance thus
allowing for trustworthy comparisons of means. Whhe emergence of new methodologies
provides applied researchers with tools to useelaiggle cross-national surveys for comparative
purposes and reduce the risk of drawing invalidctusions, the pressing issuevdiy
measurements are nonequivalent usually remaingvaaso

Therefore, in this article we provide, for the fiitisne, an explanation of why

measurements of attitudes toward gender rolesarequivalent across countries. We apply a



multilevel structural equation modeling (MLSEM)attegy that uses country-level variables to
account for differences in the measurement charatits between countries. The country-level
attributes we propose for explaining country bragender role attitudes are the cultural value
embeddedness (EMB) and the gender inequality i§@d&). We proceed by first introducing the
theoretical framework of gender role attitudes. &n refer to the literature on its most
common measurements and use in comparative stédies describing the use of MLSEM to
assess and explain measurement invariance, wengentiith a description of the data for the

current study. We then present our results andledaavith a summary and discussion.

2. Gender RoleAttitudes: Theory and Measurement | ssues
Gender role attitudes refer to the beliefs concgytihe perceived appropriateness of social roles
for men and women, in particular beliefs aboutdhesion of paid labor, childcare, and
housework, on the basis of a gendered separatitaskd and responsibilities (Alwin, 2005;
Davis and Greenstein, 2009; Schultz Lee et al.0p00raditional gender ideologies support the
specialization of roles by gender. Historicallyistmeans that social roles related to childcare
and housework, and by extension, jobs in cariniyifies, are considered the most appropriate
social roles for women. In contrast, roles in thélg sphere connected to paid employment,
authority, and also power positions by extensioaappropriate for men. Progressive attitudes
toward gender roles tend to go beyond this gendsgpdration and express support for women s
role in the public sphere as well as the men sirotbe private one (Albrecht et al., 2000; Baxter
and Kane, 1995; Cunningham et al., 2005).

Looking at the factors explaining differences imder ideologies at the individual level,

previous studies (Andr@ et al., 2013; Baxter anteK&995; Bolzendahl and Myers, 2004;



Kroska and Elman, 2009; Scott et al., 1996; Sj b&@04) provide consistent results. People
that are young, more educated, who have accesgherteconomic resources, and live in urban
contexts tend to express more egalitarian attitie@swomen, their participation in the labor
market increases their support for progressive gerales. On the opposite, people living in an
institutionalized partnership with children and pkeowho are integrated into a religious
community tend to support traditional gender roles.

From a societal point of view, the differences asroountries can be interpreted
according to structural and cultural explanatid@suntries differ in their demographic and
educational structure, in their economic and tezdirdevelopment, and generally speaking
in their opportunity structure. According to Ingéehs (1997) post-materialism theory, values
change as a reflection of the modernization procdss economic and technological innovations
bring changes in the behaviors and shape valueattihdles. The increase in female
participation in the labor force is one of the l@gggchanges in the structure of the western
societies, which also has an impact on the fantilycture and patterns of the division of paid
and non-paid work between the partners. Severdiestulocumented the impact of this structural
change on individual gender role attitudes (Cunimamg, 2008; Inglehart and Norris, 2003;
Kraaykamp, 2012; Kroska and Elman, 2009; Motiejtenand Kravchenko, 2008). These
changes are directly connected with a change ideéhgand for welfare and family policies,
which may also affect gender ideologies. Institogilcfactors, such as work-family balance
policies, are relevant predictors of gender rdliéuates: The availability of childcare services
and parental leave schemes shapes the opporttmitytse, affecting, therefore, individuals
opinions (Andr@ et al., 2013; Kangas and Rostgaafi¥,; Lomazzi et al., 2019; Sj berg, 2004).

Differences in societal structures can be consdjdoe example, along dimensions like the



demographic composition, educational level, ecorand political performances within
countries. Furthermore, several composite indisadoe provided by transnational agencies to
grasp the different structures. With a particutanus on gender equality, that is the substantive
core issue of this study, objective measures oflgeaquality and of the status of women can
provide insightful contribution to the understarglof the difference between countries and
whether measurement biases can be rooted in suchusal differences. For example, the
United Nation Development Programme developed sévraticators of gender equality in the
conceptual framework of human development (Gay#. e2010; Klasen and Sch ler, 2011;
Permanyer, 2013). The most updated one allowsr&sping differences across societies in the
gendered access to health, political empowermahtaonomic participation. These aspects
refer of structural differences of opportunity stires and gender role segregation in society.
According to this index, a deep variety of struatgender equality exist (see Table 2):
considering the countries included in the currémdyg, structural inequality score (where 0O
means equality) ranges from 0.466 (Venezuela)@43(Netherlands).

Alongside the different societal structures, coestalso differ in their cultures and in
particular in the societal value orientations. Reskers adopting cultural explanations shed light
on the strict relation between attitudes towarddgemoles and the broader value system that is
predominant in society. For example, previous swidhdicated the role of religious values and
of the process of secularization on gender ideekgnd their change over time (Inglehart, 1997;
Lussier and Fish, 2016; Moore and Vanneman, 20083t religions support the gendered
separation of roles, and the secularization proisgsslieved to promote the liberalization of
gender norms and the erosion of ascriptive priesigind the value of self-realization (Inglehart

and Norris, 2003; Kalmijn, 2003).



In addition to Inglehart s post-materialism the¢t997) two other approaches aimed at
mapping cultural contexts have particular succesmlitical, sociological and social psychology
studies. Developing further the basic assumptioimgiehart s theory, Welzel (2013) proposes
his evolutionary theory of emancipation. By combma specific set of 12 items from the World
Values Study (WVS), Welzel builds the Emancipatialues Index that aims at measuring
people s support for freedom of choice and equalitypportunities in the domain of equity
values (priority to gender equality over patriargHiyperty values (priority to reproductive
freedom over its restriction), autonomy valuesdpty to self-determination over obedience),
and expression values (priority to give voice togde over order).The Emancipative Values
Index, which is based on the WVS, is able to careextensive number of countries and allows
cross-time comparisons. Substantively, it assunpzgladependency approach, which links
countryspecific cultures to their historical deymizent and covers relevant values domains able
to summarize the cultural differences across siesiefor these reasons, Welzel s fascinating
theory has found a broad consensus and has begimusany studies, also investigating gender
equality in comparative perspective (Alexander Welzel, 2015; Brieger et al., 2019).
However, some aspects of Welzel s theory have besncriticized. The theory is based on the
assumption that values are interpreted in the saayen all the cultures (Welzel, 2013 p. 41-
43). As Sokolov (2018) points out, this assumpsaopports the idea that people who belong to
different cultures give the same meaning to itemmed at investigating values in surveys and
the country mean scores can be compared withoutiskagf bias. Studies in the field of
comparative survey research (Davidov, Schmidt, Bie®j 2011; Jowell, 1998; Stegmueller,
2011) argue that such a-priori assumptions of eco#isiral comparability need to be tested. In

the case of the Emancipative Values Index, redenies (AlemAn & Woods, 2016; Sokolov,



2018) demonstrated that such an index is not iamagcross all the countries, but it is
equivalent across a subsample of Western post-inalusocieties. An alternative approach is
provided by Schwartz s theory of cultural valuesatations (1994, 2006). Schwartz s approach
is based on a theoretical conceptualization ofesknd of their relations as a system, which is
then validated by empirical data. In contrast tgléhart s perspective, which prioritizes the role
of the economic change, and to Welzel s approadiiciwgives emphasis to the pursuit of
freedom and democracy, Schwartz s theory provide®ader value spectrum concerning the
shared conceptions of what is good and desirabtée culture (Schwartz, 2006, p.139). His
theory assumes seven cultural value orientaticearsnbny; embeddedness; hierarchy; mastery;
affective autonomy; intellectual autonomy; egal@gaism. Accordingly, cross-country

differences in the attitudes toward gender roleslmlinked to the differences in value

priorities. Among these, gender role attitudes app®be connected to embeddedness,
hierarchy, and egalitarianism. In particular, AUTRQDATE) show that gender ideologies
strongly correlate with the cultural value embedw=ss. This value refers to the view that people
are deeply embedded in the collectivity of socrather than autonomous entities. Societies, in
which this value orientation is prevailing, emplzasintra-group social relationships and
tradition, both reinforcing identification with tlggoup. On the contrary, where embeddedness is
not predominant, individuals are considered asrartmus-bounded entities that are expected to
favor own preferences instead of those of the ctille. Important individual level values that

are the foundation of the cultural value orientaonbeddedness are social order, respect for
tradition, security, obedience, and wisdom (Schay@&®06, p. 140). Furthermore, societies in
which people are strongly embedded in their calleatonsider maintaining the status quo

important and people tend to express traditionatigerole expectations as part of a traditional



system to be preserved. Based on a dimensional lingi measurements developed on the basis
of Schwartz s theory have been proved to be egeitalcross societies (Schwartz, 1999, 2006)
and offer therefore a valuable perspective to a@rsiultural differences at the societal level.
Societies substantively differ in their expressabthe value embeddedness, ranging from
Sweden, the less embedded country (3.12), to Pmkgs and South Africa (4.03), the most
embedded countries. To sum up we can state thetigscaround the world differ by their
societal structure and prevailing cultural orieioias. Moreover, societies display different
gender roles and related gender role attitudes.adewy can structural and cultural variability
affect the measurement of gender role attitudes®har words, to what extent are differences in
gender role attitudes evidenced in survey reseduehto structural and/or cultural bias?

So far, little is known about the potential effe€different cultural structures on
measurement equivalence. However, we know fromipue\studies (e.g., Braun 2008) that the
measurement of gender role attitudes is partiguighsitive to cultural differences.
Furthermore, access to resources and societal tojiigrstructures may provide respondents
with different elements to be considered when esging their gender role attitudes. Thus, social
and cultural differences may be responsible fdedntial response patterns toward gender
specific attitudes and therefore elicit biased oases to items although real differences in the
underlying construct are absent. For example, Yhéable childcare possibilities, average
female labor market participation in a country, aottural notions about embeddedness may
affect the way people interpret, judge, and expogasions concerning the widely used item A
preschool child is likely to suffer if his or herother works .

However, at what point can social and culturaletghces explain anything above and

beyond the real differences that exist in the ugaey construct across countries? First, many



instruments used by cross-sectional survey progtameeasure gender role attitudes were
developed in the 1970s in the U.S. and Westernpg&ano countries and reflect the prevailing
family patterns and views on gender roles of thamggexts. Nowadays, respondents from
different countries can perceive the wording usestich instruments differently (Braun, 1998,
2008, 2009) because of historically different depehents of gender cultures (Pfau-Effinger,
2004), which are linked to different societal stawes and general value orientations across
countries. Second, ambiguity-based framing eff@@taun, 2009) can explain why semantically
equivalent questionnaire items may be interprettdrently across countries, causing
nonequivalence. Accordingly, such differences ara large extend based on interactions
between the characteristics of the question angdhtgcular cultural and socio-economic
background of the respondents. Although the cognaind motivational foundations of response
behavior may be the same across countries andesilttespondents perceptions of the societal
and cultural realities in their respective contertsy render the interpretation of questions. Even
if the perceived realities hardly overlap with ttentent of questionnaire items, interpretations
will be guided by the information provided by thecsl and cultural context. This is especially
the case when item formulations leave room for @mnbes, for example, when items are
formulated vaguely and lack enough informationégboperly understood. As an example,
consider the item A working mother can establigktjas warm and secure a relationship with
her children as a mother who does not work . THerimation may be deemed ambiguous with
regard to several aspects, such as the capabditibe mother, the family and marital situation,
and the needs of the child. Braun (1998) investgjaifferences in the item interpretation
between German and British respondents and fowatdAiiglo-Saxons tend to evaluate the

needs of the child, while Germans assess the mettegpabilities. He relates the results to the

10



different cultural orientations providing a diffeteframework for interpreting the question.
Thus, when specific information is missing, whishotherwise needed for activating an
underlying attitude position, respondents tendltdhie informational gaps with knowledge that
is specific to their societal and cultural backgrduFurthermore, the degree to which
intercultural differences will affect the interpaébn of questions depends on the salience of
concepts in a country. Immediate accessibilityamfial and cultural information related to a
particular concept enhances the chance that resptsthore readily (and automatically) fill the
gaps with the accessible information from theirkgsiound.

Based on these insights, researchers who adophpacative approach to the study of
gender role attitudes have become concerned ahetiteats to comparability caused by
cultural sensitivity. Scholars have begun to ingege such biases by addressing the issue of
equivalence as a basic step prior to any meanimgdgis-cultural comparison of gender role
attitudes (Constantin and Voicu, 2015; Lomazzi,&0/&n Vlimmeren et al., 2016; AUTHOR,
DATE). While these studies pointed out the lacle@fiivalence across countries, the possible

reasons for this bias have not been investigated ye

3. Measurement Invariance and Multilevel Structural Equation M odeling

A prerequisite for valid comparisons of correlaspregression coefficients, or means across
cultures (or groups in general) is that the measaf¢he theoretical construct are comparable.
Therefore, it is essential to test empirically winer or not, under different conditions of
observing and studying phenomena, measurementtmpergield measures of the same
attribute (Horn and McArdle, 1992, p. 117). Measmnent invariance means that items in a

measurement instrument are perceived and usedimilar way across cultures (Byrne and van

11



de Vijver, 2010). In other words, measurement irarare ensures that respondents with the same
true value on an underlying latent dimension héeesame expected score on an observed
variable, irrespective of the group or culture thejong to. In the case of noninvariance, other
variables may systematically influence the obseitexds scores and thus bias comparisons
across cultures.

Many methods exist to test measurement invariasee Davidov et al., 2018b). One of
the most frequently used methods is multiple-groapfiirmatory factor analysis (MGCFA)
(Bollen, 1989; J reskog, 1971). MGCFA allows testia sequence of more or less restrictive
measurement models that differ with regard to thestraints on the measurement parameters
across groups (Steenkamp and Baumgartner, 199&tevieerg and Lance, 2000). In cross-
cultural research, usually three levels of measargnmvariance are distinguished. Configural
invariance represents the invariance of the madettsire across groups. This means that the
same items in each group measure the same faetensc invariance refers to the equality of
the factor loadings across groups and is a presgguor the comparison of factor (co)variances
or regression coefficients. Scalar invariance meguihat, in addition to the model structure and
factor loadings, the item intercepts are equalsscgroups. When scalar invariance holds in the
data, factor means can be compared across groegiing the least restrictive (configural)
against the more restrictive (metric and scalarjl@®can be done by comparing model fit
statistics (Chen, 2007). In many large-scale coatpar studies, scalar measurement invariance
often lacks empirical support suggesting that neanparisons of theoretical constructs across
countries or cultures are precluded. Davidov ef28l18a) even claimed that "scalar

noninvariance constitutes one of the most serioresats to cross-cultural research” (p. 5).
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Various strategies deal with measurement noninnegiaWhile some authors suggested
ignoring it (e.g., Welzel and Inglehart, 2016; Bkart et al., Forthcoming), others proposed
methods that aim at reducing it or relaxing thes&quality requirements of MGCFA. For
example, researchers may exclude groups that aievasiant or free noninvariant parameters
from equality constraints. The exclusion of grogpa seriously limit the substantive scope of a
study, because important information may be ignofeeeing parameters from equality
constraints may yield partial measurement invaegiByrne et al., 1989; Steenkamp and
Baumgartner, 1998), meaning that some (at leastitwdicators of a factor are invariant across
groups. While some author argued that partial iavae is sufficient for drawing valid
comparisons (Byrne et al., 1989; Steenkamp and Battmer, 1998), others suggest that this is
not the case (de Beuckelaer and Swinnen, 2018)8étz, 2018).

Recent approaches aim at relaxing the strict @itd@rexact equality of measurement
parameters across groups and replace them witlmapgate equality constraints (Muth@n and
Asparouhov, 2013). Approximate measurement invagaran be assessed with the alignment
procedure (Asparouhov and Muth@n, 2014; Cieciuah,62018; Marsh et al., 2017; Munck et
al., 2017; Muth@n and Asparouhov, 2014) or BSEMdQch et al., 2014, 2017; Muth@n and
Asparouhov, 2013; Seddig and Leitg b, 2018a, 20Mim de Schoot et al., 2013).

So far, scholars mainly assessed the measurenvamiaince of gender role attitudes
adopting MGCFA (Constantin and Voicu, 2015; vamMtieren et al., 2016). Even if there are
still few studies in this field, all of them comzthe conclusion that when assessing
measurement invariance of gender role attitudessa@ large number of countries, the attempt
fails regardless of the survey analyzed. More reseries (Lomazzi, 2018; AUTHOR, DATE)

have applied the novel alignment optimization ptre (Asparouhov and Muth@n, 2014) and

13



proposed this technique as a potential alternadi\WGCFA. In fact, it allows overcoming the
limits of MGCFA, such as its strictness and thatealy pathway to establish partial invariance
(Asparouhov and Muth@n, 2014; Davidov et al., 200&4; van de Schoot et al., 2013), and
provides reliable factor means for comparisons lafger number of groups.

The application of new procedures to assess invegig relevant for the future of survey
research and both strategies suggest amendin@tineedof noninvariance until meaningful
comparisons are deemed appropriate. However, gduodyadn explanation as vdy measurement
invariance is absent. Such information can be itgmbito broaden our understanding of
measurement differences across countries and &g sonstruction in future research.
Therefore, several authors have proposed to usiélewal SEM (MLSEM) toexplain
measurement noninvariance (Davidov et al., 20128a0Jak, 2014, 2017; Jak et al., 2013,
2014a, 2014b). We do not claim that MLSEM is suprein any way over MGCFA in testing
measurement invariance. However, it is superi@xphaining noninvariance by using macro-
level variables, which are derived from theoretamsdumptions.

In multilevel confirmatory factor analysis (Cheuagd Au, 2005; Hox, 2010; Muth@n,
1985, 1994) the variability of the indicators idmposed into within-level variability (e.g.,
across individuals) and between-level variabiléyg(, across groups). Suppose a two-level

confirmatory factor analysis (see Muth@n, 199344):

Level 1 (within): Level 2 (between): (2)

Yijk = Xk + Awrlwij + Ewijk @jx = Vi + AgkNpj + Epjk

On the within-levely;y is the observed value of individuah groupj on indicator variabl&, ;.
is the intercept of indicator variabkgn groupj, Aw is the within-level factor loading of

indicator variablek, nw; is the score of individualof groupj on the within-level factor, anglyjx

14



is the within-level error term for individuain groupj on indicator variabl& The key to
connect the within- and between-levels is the grspgecific item intercept;, which constitutes
the information used on the left-hand side of taeveen-level equation. Furthermore, the
between-level consists of, which is the grand intercept of indicator varekhcross groups,
Aek, Which is the between-level factor loading of watdr variablek, ngj, which is the score of
groupj on the between-level factor, asgk, which is the between-level error term (or random
intercept) for group on indicator variablé&.

In a multilevel framework, metric measurement inaace is achieved when the factor
loadings are equal across levela«(= Ask) (Jak et al., 2013). Equal factor loadings ensoaé
the common factor has the same meaning on thenwiinid the between-level (Guenole, 2016;
Tay et al., 2014).Scalar measurement invariance is achieved wheddition to equal factor
loadings across levels, the residual varianceeabétween-level is zereg = 0) (Jak et al.,
2013). When scalar measurement invariance holoshsérved differences between groups are
due to differences in the common factor. When saaklasurement invariance does not hold, the
residual variance at the between-level will be gicgntly larger than zero. The implication is
that variables other than the common factor magebponsible for the differences in the
indicators across groups. Therefore, if the redidaaance is unaccounted for, any comparison
of means across groups may be biased. In othersywatten the error variances substantially
deviate from zero, the means of the group-speitéios deviate from what can be expected

given the between-level factor mean. In MLSEM, obsé between-level variables can be added

! Some authors suggest that this assumption isttico fer many sociological application (Davidovait, 2018a)
and that aim of the multilevel approach is difféarerodel to a MGCFA (Chen, et al., 2005; Kim et 2015). We
agree with their position. However, we begin oualgsis with the more parsimonious approach andtcainshe
loadings to be equal across levels.
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to explain differences in the common factor andugrepecific differences in specific items.

Therefore, Equation (1) is extended (e.g., Davietoal., 2018a):

Level 1 (within): Level 2 (between): (2)
L K

YVijk = %jk + AWknWij + Ewijk Ajx = Vg + /13](773]- + Z Z Ykl * Zj; + Epjk
I1=1k=1

L
Npj = Up + ZVIO * Zj; + (pj
=1
On the between-leves;, refers to score of groypon between-level predictor variatdeThe
coefficientsyy andyo refer to the effects of the between-level predigtriablez on the group-
specific item intercepdjx and the between-level factgs, respectively.

We adopt an already well established modelingesgsaproposed by Jak (2017), which
involves several consecutive steps. First, werdezasted in whether differences on the
observed variables exist between countries (Stephljs, we test whether sufficient variance
can be found at the between-level to vindicateudeeof multilevel techniques. This involves
testing a model that is saturated on the withirell€sll indicator variances and covariances are
estimated) and a null model on the between-leVkein@icator variances and covariances are
fixed to zero). Since the within-level is just iddied, any lack of model fit can be ascribed to
the restrictions on the between-level. Furthermitre intraclass correlations (ICC) quantify the
amount of between-group variation. Then we fitdssumed measurement model to the data on
the within-level and additionally fit a saturateddel on the between-level (Step 2). Next, a two-
level model with equal factor loadings across Is\ald zero residual variances at the between-
level is estimated to test whether scalar measuremeariance holds (Step 3). Given the results
from prior research, we expect that this is notdhse. Therefore, the residual variances at the

between-level are estimated to test whether thiggrdrom zero. In this step, we can also
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determine proportion of the variation on the betwésvel that is residual variation (Jak, 2014).
Finally, we add observed between-level variables ¢ultural value embeddedness [EMB] and
the gender inequality index [Gl]) to explain vara in the common factor and group-specific

variation in specific items (Step 4).

4. Measurements and Data Sour ces
Several cross-sectional surveys, such as Europeaal Survey (ESS), European Values Study
(EVS), World Values Survey (WVS), and InternatioBalkial Survey Programme (ISSP)
include measurements of gender role attitudes. iedps wide offer, these surveys present
some limits for our study. Compared to the otheasneements, the one included in the ESS
provides a poorer coverage of the concept (onlyit@ne investigates gender beliefs). The most
recent full dataset of EVS is quite old (2008) #imel currently available data from the last wave
(2017) have been released only for 16 countries.gdographical coverage is bigger in the last
wave of ISSP (36 countries) and WVS (60 countridd).S measurement invariance has been
already assessed in previous research (Lomaz#)2Barthermore, according to the theoretical
conceptualization of gender role attitudes (Dawnd &reenstein, 2009; Walter, 2017), ISSP
offers a better operationalization. For the pres&ndy, the most recent wave of ISSP (2012)
therefore represents a valuable compromise, allpaigood conceptualization and coverage of
cultural contexts. Moreover, the current reseasch follow up of a previous study (AUTHOR,
DATE) that also employed the same measurement f&SR.

For more than 30 years, the ISSP has been coligictiormation on individual
behaviors, preferences, opinions, and attitudesgrpopulation samples across the world

through the implementation of thematic modulesl988, 1994, 2002, and 2012, information on
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several gender issues has been collected by thalendémily and Changing Gender
Roles . We use the measurement of gender rolaidés# included in the most recent
edition (ISSP Research Group, 2016). Attitudes tdvggnder roles are investigated by a
scale asking the respondents to express theirmgreavith seven statemeftmainly
concerning the specialization of roles by gendertae consequences of female
employment on family s well-being. Respondents daalte their agreement from 1
(strongly agree) to 5 @trongly disagree). Table 1 shows the items and their descriptive

statistics.

### Table 1 about here ###

Regardless of the widespread use of this measutemseveral studies (Scott et
al., 1996; Sj berg, 2004; Stickney and Konrad, 200Ibtiejunaite and Kravchenko,
2008; Braun, 2009), the investigation of gendee adtitudes through such items can be
controversial. These items have been criticize@Br 1998) for producing conceptual
problems, for example, by introducing two aspectthe same questions (as in items
warmrelation andchildsuffers) to which respondents can react. Other items, agdtem
childsuffers, are so strictly related to the current avail&pitif contextual resources for
childcare to potentially introduce a bias relatedhe variability of existent institutional
provisions in different countries. Again, itemshwé strong traditionalist wording (as
item womensjob) can be interpreted differently across countriégctv developed

different gender cultures, and respondents livingnore egalitarian societies could reject

2 The seven items are displayed in the questionbgiteo batteries. The first battery contains tieenis
warmrelation, childsuffers, familysuffers, family&kids; the second contains the itebathincome andwomensj ob.
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the statements, while those living in countrieshvéitmore traditional gender culture could find it
in line with their experience (Braun, 2008). Thessies suggest that first of all the measurement
invariance of the ISSP gender role attitudes svadels to be assessed. Furthermore, the criticism
articulated by Braun (1998, 2008, 2009) raise $sae whether these items are affected by
cultural bias which compromises the measurememtriance across different countries.

Following the results of an earlier exploratorytéaanalysis (AUTHOR, DATE), our
measurement includes only the items with the higfaesor loadingschildsuffers (0.74),
familysuffers (0.75),home&kids (0.58),womensjob (0.59). Although the loading avarmrelation
is 0.43, a deeper country-by-country investigatereals that this item shows very poor factor
loadings (below 0.3) in many countries. We therefdecided that the working mother domain is
sufficiently captured by the stronger loadingsteimschildsuffer andfamilysuffers displayed in
most of the countries. All other factor loadings were below 0.40.

In our investigation of the cultural bias that nafect the measurement invariance, we
consider two elements related to the structuralthactultural explanation of the variability of
gender role attitudes across societies. The Gdndguality Index (Gll) was developed in 2010
by the United Nations Development Programme (UNRL) the aim of measuring the gender
inequalities in three domains of human developnreprroductive health, political
empowerment, and economic participation. As anxrideourely measure gender inequality, the
GIlI has been criticized because, considering hasvabnstructed, it neglects some other areas
where gender inequality takes place, maintainimdoitus on incorporating the gender
perspective in the measure of the human developmerg than defining gender inequality. In
fact some dimensions, such as health, include abalis valid only for women, while a

comparison between men s and women s conditioteken in account in other dimensions (for
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an overview of the debate on this index, see Gagk,2010; Klasen and Sch ler, 2011;
Permanyer, 2013). However, for the same reasoissintiex can be used to grasp
societal structural aspects related to gender mléguThe Gll is in fact built by
computing the maternal mortality ratio and adolesbtéth rates (health dimension);
proportion of parliamentary seats occupied by fesalnd proportion of adult females
and males aged older than 25 years with at leas¢ secondary education (political
empowerment); economic participation of women caragao that of men in the
country. We therefore use the GIl 2012 (Malik, 258 an indicator of the structural
variability across countries, which can explain ek of measurement invariance. GlI
scores range from 0, which indicates equality,,tméaning the highest inequality
possible.

To include in our analytical framework the cultueabplanation, we refer to
Schwartz s (2006) theory of cultural values. Weu®our attention on the cultural value
of embeddedness (EMB), which shows the strongestlation with gender role attitudes
(AUTHOR, DATE). The embeddedness scores are pravwyeSchwartz (2008), who
reports on a study of value orientations basederatministration of the 56- to 57-item
Schwartz Value Survey (SVS) among schoolteachatsalege students from 58 and 64
national groups, respectively, between 1988 and 2fa® details see Schwartz [2006, p.
145]). The 56-57 values were measured on a 9-goaie (-1 to +7) and subsequently
combined to seven cultural value orientations. Thigher values indicate higher degree
of embeddedness. Furthermore, each country s seaseentered around the group

mean score. Thus, a cultural value score withiroagrepresents the importance of the

% Taiwan is not recognized by the United Nations. Wed the score provided by the National StatisticEaiwan
(China), which has calculated the index indepengédmytadopting the same formula of GlI. Source:
https://eng.stat.gov.tw
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value relative to the other values (Schwartz, 20B08pur analysis we include the country mean
scores (scores not available for Iceland and Litia)a

Our study concerns the 34 countries for whichhalmeasurements are available. Table
2 provides an overview of variation of the Gl dBBIB scores by country. Gender inequality
connected to structural aspects is greater in Mexl@zSouth Africa, and the Philippines. In the
Netherlands, Taiwan, and Sweden, the gender disgalyas are the lowest. South Africa, the
Philippines, and Croatia display the highest leeélsmbeddedness in the collectivity and
consider the maintenance of the status quo to heimportant. Germany and Sweden show the
lowest embeddedness. According to Schwartz s th@f96), these countries, together with the
Netherlands, Denmark, and Switzerland (all at thiodition), place less emphasis on the

maintenance of the traditional order.

H### Table 2 about here ###

5. Results

We used the software package Mplus Version 8 (Murd Muth@n, 1998-2017) in
conjunction with a maximum likelihood estimator tipaovides adjusted and robust standard
errors (MLR). For model evaluation, we inspectthesquare fit statistics as well as the
comparative fit index (CFIl) and the root mean eafapproximation (RMSEA). A CFl above
0.95 and an RMSEA below 0.05 indicate good fithef model to the data (Hu and Bentler,
1999; Marsh et al., 2004; West et al., 2012). A Bétwveen 0.90 and 0.95 and an RMSEA

between 0.05 and 0.08 are still acceptéble.

* Upon request, the authors will provide all Mplyatsx and a description of the data preparatiosuaplementary
material.
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Sep 1. We tested whether variation on the observed vimsadxists between countries.
The model with a saturated within-level structund a fully constrained between-level structure
had a significant very large chi-square test dtatigl = 22466.0df = 10). The ICC statistics for
the items were ICGigsuters = 0.147, ICGanilysuffers = 0.129, 1CGomegkids = 0.146, and 1CGomensiob
= 0.218. Thus, sufficient variation exists on tlegveen-level, and the use of multilevel
techniques seems appropriate.

Sep 2. Next we fitted the measurement model to the witburel and a saturated model
to the between-level. The model fit was not adegjydt= 716.4df = 2), CFl = 0.865, RMSEA
= 0.078. Modification indexes suggested addingsadteal covariance between itefmsme& kids
andwomensjob. This corresponds with earlier findings (AUTHORATE) and is interpreted as
a similarity of both items with regard to the domaf home life. We considered the residual
covariance as an additional latent variable witthifactor loadings (fohome& kids and
womengjob) fixed to 1.0 and no correlations with other iteondactors (Jak et al., 2014a). The
variance of the additional factor corresponds er#sidual covariance of the items. Thereby, we
avoided altering the model structure across lev@s example, testing for scalar invariance
requires fixing the residuals variances on the betwievel to zero. The model with the
additional factor fitted the data wejit = 8.0¢f = 1), CFIl = 0.999, RMSEA = 0.011.
Standardized within-level factor loadings We{@niidsufrers = 0.7 10 Mfamilysufers = 0.800,
Manomes.kids = 0.448, anGuwwomensiob = 0.428.

Sep 3. We tested for scalar measurement invariance bstning the factor loadings
to be equal across levels and fixing the residagbwnces at the between-level to zero. This
model assumed that all country-mean differencekefactor within the countries are accounted

for by the common factor at the between-level. Hamvethe model did not fit the data,
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indicating that a considerable proportion of thardoy-mean differences of the factor within the
countries ar@ot accounted for by the common factor at the betweeek yt = 3918.8df = 9),

CFI = 0.259, RMSEA = 0.086. In other words, scat@asurement invariance does not hold. The
proportion of country-mean differences that is tefaccounted for is assumed to be present as
residual variance at the between-level. Thus, wienated the residual variances and the model
fit improved:yt = 37.8df = 5), CFl = 0.994, RMSEA = 0.011. Significant casal variances

were found for items v6 and v11. The proportionhaf variance on the between-level that is
residual variance (i.e., bias) was 0.18&fil@dsuffers), 0.043 {amilysuffers), 0.017 fome&kids),

and 0.609Womengiob). Thus, the item intercepts fohildsuffers andwomensjob show
considerable variation across countries, a findiag precludes valid comparisons.

Sep 4. We used Gll and EMB to explain the residual vareanofchildsuffers and
womensjob and correlated them with the between-level comfaotor. The first model revealed
an additional significant residual covariance efiihome&kids. This item was also identified as
being noninvariant in prior research (AUTHOR, DATEhus, we included it also here and
explained its residual variance in the final moddlis model fit the data welj;t = 24.1df = 5),

CFI =0.998, RMSEA = 0.008. The GIlI had no sigraht effects on the residual variances, but
was positively correlated with the common factottlom between-level (Table 3). Thus, positive
attitudes toward traditional roles of women coircwith a systematic structural disadvantage of
women. However, the GII does not account for ttegertion of the country-mean differences
that is not accounted for by the common factohatltetween-level (i.e., measurement
noninvariance). The value EMB had positive andificant effects on the residual variances and
is positively correlated with the common factortha between-level. Thus, positive attitudes

toward traditional roles of women are related t@ke preference that is concerned with
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maintaining the status quo and the traditional orBlerthermore, EMB can explain at least to a
certain degree measurement noninvariancednldsuffers, home&kids, andwomensjob. For
equal levels of gender role attitudes between c@mstmore embedded countries have higher
scores on variables that express disapproval wattkiwg motherschildsuffers andhome& kids)
and approval of the traditional divide of domaim®rfiengob). Thus, noninvariance of the three
items rests on a cultural explanation rather thammectural explanation. Figure 1 shows a

graphical representation of the final model.

### Table 3 about here ###

6. Summary and Conclusion

Gender role attitudes attract the interest of dogists for theoretical and methodological
reasons. From a theoretical perspective, attittmieard gender roles are important predictors
and proxy variables of the individual support fender equality (Bergh, 2006). Such attitudes
refer to the individual’s preferences for sepditdespheres with regard to the division of paid
work and family responsibilities. From a methodabadperspective, the measurement of gender
role attitudes has to be in accordance with thairement for invariance across countries in
order to make valid comparisons. In case measureimeriance across countries is absent or
not tested at all, there is a risk of drawing imvand biased conclusions or simply being
uninformed whether or not constructs may be conthdatewever, strict measurement
invariance may be rather unrealistic in many situnet and recent approaches (e.g., alignment or
BSEM) have been proposed to soften the strict measnt invariance paradigm. However,

none of the MGCFA based methods can provide anamsvthe important question why
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measurements are nonequivalent. Offering subst&amtfermation as to why people from
different (social, cultural, or economic) backgrdamespond differently to survey questions is
vital to improve the quality of cross-cultural asurvey research in general. Therefore, we
applied an MLSEM approach to provide an explanadiononinvariance of measures of
attitudes toward gender roles. In MLSEM, differemgemeasurement parameters (e.g.,
intercepts) across countries are assumed to beryras residual variances at the between-level,
which can be regressed on country-level predictéirst, we were able to replicate the results of
a previous study on measurement invariance that theeMGCFA approach (AUTHOR,

DATE). With the current MLSEM approach, we showidttthe basic measurement model for
gender role attitudes was valid across countrieghErmore, it was obvious that significant
residual variance existed between countries. Weepneted this as an indication for the lack of
scalar measurement invariance, which is a prerggu comparing factor means across
countries. In particular, measurement noninvariamag indicated for items addressing the
aspect of a preschool child suffering from a wogkmother and the domain of home life. We
included two country-level variables to explain muariance of these items. The Gender
Inequality Index from the UNPD, which refers totaustural measure assessing gender
inequalities in the domains of reproductive hegithljtical empowerment, and economic
participation, was positively related to gendeerattitudes at the country level. Thus, countries
with higher structural gender inequalities showghér degree of approval for traditional gender
roles. However, the structural information did nohtribute to explaining noninvariance of the
measures. The cultural value embeddedness, wHets te a measure of the importance to
maintain the status quo and the traditional sysiErole separation in a society, was positively

related to gender role attitudes at the countrgllebhis indicates that countries emphasizing the
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importance of maintaining the societal status duawsa higher degree of approval for
traditional gender roles. Embeddedness also exgdaihy the measurements were partly
nonequivalent across countries. The differing 4atMews on and importance given to the
maintenance of the traditional order and statuspyowide different cultural frameworks for the
interpretation of the item wording. Furthermoreg grocess of ambiguity-based framing (Braun,
2009) can explain how societal value orientatiamgfion to fill the informational gaps left by
vaguely formulated items (as in the case of itenprAschool child is likely to suffer if his or her
mother works ). Ambiguities that make it difficuib properly understand and interpret
guestionnaire item increase measurement biasessamoantries because of the different cultural
information that is used to fill the gaps. Thusem\if items are semantically equivalent and
translated very well, culturally induced measuremevariance may be an issue.

Thus, it can be expected that the comparabilityeésures assessing gender role
attitudes is likely to be limited when researchmysipare countries from very different cultural
backgrounds. However, what does it mean that namiance is accounted for only by the
cultural value embeddedness? The ability to exglaimween-level residual variance refers to
accounting for item specific differences that anédue to differences on the common factor.
This means that apart from differences on the tatenension (gender role attitudes)
respondents from different countries will respoifedently due to country-differences in the
degree to which collective goals, the status-quod,teaditional gender separation are favored
over personal goals, change, and autonomy. Thegettdency to respond more in favor of a
traditionalist gender role view despite any diffezes on the latent dimension represents a
cultural bias (Braun, 1998, 2008, 2009), meanirzg tarticular items are culturally charged and

a little extra is added to the response.
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Such a bias could not be found for the Gender lakgundex. On the one hand, this
may be explained by a predominance of culture apstyg attitudes and providing information
for addressing interpretative ambiguities. On ttieeohand, structural characteristics referring to
opportunity structures and gender role segregatiay be interpreted as manifestations of
cultural differences, which govern differences lestw countries in their decisions to implement,
for example, more traditional or more liberal gang@icies. This is view is also supported if we
use only GllI as a between-level predictor. In tase, the Gltan significantly explain
noninvariance in some itema\hile in this study we focused on the Gl as acttrral indicator
particularly related to the substantive issue ofdge equality, future research may consider also
other elements of the opportunity structure coreeetd individual gender role attitudes, such as
the female economic participation and work-famigfamce policies (Andr@ et al., 2013; Kangas
and Rostgaard, 2007; Lomazzi et al., 2019; Sj b&ff)4), which can potentially contribute to
the explanation of their noninvariance.

In order to facilitate comparative analysis in #nea, future research is required to
develop measures that are less sensitive to cuttififerences in the way respondents address
certain items. For example, to reduce the riskifééebnt interpretations across societies, items
could be improved by providing enough specificagiand adopting less traditionalist wordings.
According to the construal model of attitudes (Satay2007; Tourangeau and Rasinski, 1988;
Wilson and Hodges, 1992), respondents make ugeaghbst recent available information to
interpret the question and express their judgnnBraun (2009) argues, items such as A

preschool child is likely to suffer if his or herother works ¢hildsuffers) leave respondents

® The same line of reasoning may also explain wmimariance appeared only in some items. Altholngh t
familysuffers item also addresses the working mother aspedit itot display significant noninvariance. Other
items may be more sensitive toward differencesnberidedness. For example, thédsuffersitem may tap more
precisely into the domain of a homemaker s dutéeg.( child rearing) than tHamilysuffersitem, thus eliciting the
cultural bias.
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with many open issues, concerning, for exampleateeof the child, the mother s working time,
the presence and the role of the father, and thsilple availability of childcare services.
Without this information, respondents tend totfiése gaps automatically, for example making
use of information coming from their cultural coxttewhich can differ by female employment
rate, childcare provisions, and so on. Also itenth strong traditionalist wordings, as in our
case the item A man’s job is to earn money; a womb is to look after the home and family
(womenjob), as well strongly progressive options can be lgmlatic (Braun, 2008, 2009;

Walter, 2017) because both cases may produce pmel@énoninvariance due to cultural
embeddedness and the related societal views otyfpatierns and the role of fathers and
mothers.

Regarding the statistical methodology, we also eragge researchers interested in
focusing more strictly on the item-level in examigithe reasons for non-equivalence to use
methods based in item response theory (e.g., FdXarhagen, 2018; Janssen, 2018; Quandt,
2018). These methods take into account that itemraly categorical and may provide a deeper

understanding why items function differentially @&s countries.
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Table 1. Items in the ISSP measuring gender rtiteides (N = 61,754)

Item Wording Mean SD | % missing
(variable
name)
warmrelation | A working mother can establish just as warm an@.26 1.14| 6.31
(V5) secure a relationship with her children as a mother

who does not work.
childsuffers | A preschool child is likely to suffer if his or her | 3.03 1.22| 6.81
(v6) mother works.
familysuffers | All in all, family life suffers when the woman has 2.94 1.24| 6.68
(Vv7) full-time job.
home&kids | A job is all right, but what most women really | 3.12 1.21| 8.70
(v8) want is a home and kids.
housework Being a housewife is just as fulfilling as working 3.19 1.17| 9.95
asfulfilling | for pay.
(v9)
bothincome | Both the man and woman should contribute to {H200 0.93| 5.79
(v10) household income.
womengiob | A man’s job is to earn money; a woman'’s job is{t.73 1.29| 5.95
(v11) look after the home and family.
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Table 2. Between-level variables: Gender Inequétitiex (Gll) and Embeddedness (EMB)

scores
Country Gli EMB
(UNPD)
Argentina 0.380 3.52
Australia 0.115 3.59
Belgium 0.098 3.25
Bulgaria 0.219 3.87
Canada 0.119 3.3
Chile 0.360 3.64
China 0.213 3.74
Croatia 0.179 4
Czech Republic 0.122 3.59
Denmark 0.057 3.19
Finland 0.075 3.37
France 0.083 3.2
Germany 0.075 3.09
Great Britain 0.205 3.34
Hungary 0.256 3.6
Ireland 0.121 3.41
Israel 0.144 3.85
Japan 0.131 3.49
Korea 0.153 3.68
Latvia 0.216 3.83
Netherlands 0.045 3.19
Philippines 0.418 4.03
Poland 0.140 3.86
Portugal 0.114 3.43
Russia 0.312 3.81
Slovakia 0.171 3.82
Slovenia 0.080 3.71
South Africa 0.462 4.03
Sweden 0.055 3.12
Switzerland 0.057 3.19
Taiwan 0.053 3.82
Turkey 0.366 3.77
United States 0.256 3.67
Venezuela 0.466 3.74
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Table 3. Parameter estimates for the final twollstrectural equation modelN(= 59,119).

Within-level Between-level
Par. Est. SE p Std. Est. SE p Std.
Factor loadings
Mchildsuffers GRA 0.806 0.030 0.000 0.710 0.806 0.030 0.000 0.799
Marilysuffers GRA 0.927 0.029 0.000 0.799 0.927 0.029 0.000 0.954
Mhomegkids GRA 0.501 0.029 0.000 0.448 0.501 0.029 0.000 0.484
Mwomensioh GRA 0.489 0.035 0.000 0.428 0.489 0.035 0.000 0.383
Ahomegkids RCF 1.000 0.469 1.000 0.388
Awomensiob RCF 1.000 0.459 1.000 0.314
Factor variances
© GRA 1.000 1.000 0.214 0.048 0.000 1.000
© ReF 0.275 0.019 0.000 1.000 0.034 0.014 0.014 1.000
Residual variances
Ochildsuffers 0.640 0.026 0.000 0.496 0.018 0.008 0.032 0.082
O amilysuffers 0.486 0.032 0.000 0.361 0.018 0.010 0.071 0.090
Ohomegkids 0.724 0.029 0.000 0.580 0.024 0.011 0.032 0.106
Bwomension 0.791 0.044 0.000 0.606 0.052 0.014 0.000 0.149
Covariances
COV(GRra GlII) 0.039 0.010 0.000 0.679
COV(GRA EMB) 0.069 0.019 0.000 0.536
COVGiI_EMB) 0.021 0.005 0.000 0.618
Regression coefficients
Bichidautters ain 0.244 0.333 0.464 0.065
Bhomeskids Giny -0.009 0.534 0.986 -0.002
Bwomensiob &1y 0.403 0.589 0.494 0.085
Bichildsuters EMB) 0.308 0.144 0.032 0.184
Phomeskids EMB) 0.865 0.238 0.000 | 0.502
Bwomension_EMmE) 1.127 0.276 0.000 | 0.530

Note: Par. = Parameter, Est. = estimate, SE = atdretror, p = p-value, Std. = standardized
parameter estimate, GRA = gender role attitudes; R@sidual correlation factor, GIl = gender
inequality index, EMB = embeddedness.
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Figure 1. Two-level structural equation model fender role attitudes (GRA) and country-level
variables gender inequality index (Gll) and embelhéss (EMB). The figure shows the

completely standardized solutionp* .05. Nonsignificant effects of Gll on v6, v8,cawil1 are
not displayed.
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