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Abstract: Standardization of measurement is a prerequisite for cross-national and/or
overtime comparative analyses. However, there are instances in the literature where the
validation of constructs resulted in producing scales or subscales defined differently from
the proposed theoretical structure and across countries. In this paper, we propose an
empirical methodology that provides standardized overall measurements of unidimensional
constructs to be used in cross-national and overtime comparative research. Initially, the
inclusion of items for further analyses is investigated at country level and overtime. The
common items are to define the overall measurements and their structure is validated.
Based on the Confirmatory factor analyses results, their psychometric properties are
assessed. To demonstrate the implementation of the suggested methodology and facilitate
practical applications, we use the human values measurements included in the European
Social Survey questionnaire for Southern Europe, 2002-2018. Moreover, in order to show
how these measurements may be used in further analyses, their association to subjective
life satisfaction, happiness and general health are also presented.

Keywords: comparative research, confirmatory factor analysis, validity, reliability,
European Social Survey

1. INTRODUCTION

Scales that have been developed as a unidimensional or multidimensional
measurement of the underlying construct are extensively used in social sciences,
educational, medical and health sample survey research. Scaling theory requires
investigating the scales’ structure and assessing their psychometric properties
before their application (Michalopoulou 2017). As mentioned in our previous
work (Charalampi 2018; Charalampi et al. 2019, 2020; Michalopoulou 2017),
this involves splitting randomly a sample of adequate size into two halves and
first performing exploratory factor analysis (EFA) on one half-sample in order to
assess the construct validity of the scale. Then the structure suggested by EFA is
validated by carrying out confirmatory factor analysis (CFA) on the second half-
sample. Based on the full sample, the psychometric properties of the resulting
scales or subscales are assessed. In the context of cross-national and/or overtime
comparative research, validation of measurement should be determined first at the
country level. However, there are instances in the literature where the validation
of constructs resulted in providing scales or subscales defined differently from
the proposed theoretical structure and across countries (see e.g. Charalampi 2018;
Charalampi et al. 2020; Ertanir et al. 2021). This poses a serious methodological
problem as standardization of measurement is a prerequisite for carrying out cross-
national and/or overtime comparisons (Carey 2000; Kish 1994).

In this paper, we propose an empirical methodology that renders standardized
overall measurements of unidimensional constructs to be used in cross-national
and overtime comparative research. Initially, the inclusion of items for further
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analyses is investigated at country level and overtime. The most common
items are to define the overall measurements and subsequently their structure is
validated. Based on the CFA results, their psychometric properties are assessed.
To demonstrate the implementation of this methodology and facilitate practical
applications, we use the human values measurements included in the European
Social Survey (ESS) supplementary questionnaire for Southern Europe and all
rounds of the ESS (2002-2018). These measurements serve as a good example
because they may be defined by theory as unidimensional and are provided both at
country level and overtime. Moreover, a cross-national and overtime mean scores
comparison of the overall measurements of human values with satisfaction with
life, happiness and general health is illustrated.

At the beginning it is worth presenting briefly the ESS human values
measurements. Initially, a 57-item questionnaire was developed (Schwartz
2012; Lilleoja and Saris 2014, 2015) based on Schwartz’s (1992) theory of
basic human values. An alternative to this instrument was the 40-item portrait
value questionnaire (PVQ), which included short verbal portraits of 40 different
people. The ESS human values measurement was derived from that earlier 40-
item PVQ, but because of space limitations, the number was reduced to 21 items
(PVQ-21) (Davidov et al. 2008). The theory includes the following ten basic
values depicted on a circular structure (Figure 1): power, achievement, hedonism,
stimulation, self-direction, universalism, benevolence, tradition, conformity and
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Figure 1: Structural rclations among the ten values and the two dimensions. Reproduced from
“Bringing valucs back in: the adequacy of the European Social Survey to measure values in 20
countries,” by E. Davidov, P. Schmidt and S. H. Schwartz, 2008, Public Opinion Quarterly,
72(3): 425. Copyright 2008 by Oxford Journals.
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security (Sagin and Schwartz 2000; Davidov et al. 2008; Schwartz 2012). The
circular structure also summarizes the oppositions between competing values:
the self-enhancement (power and achievement) versus the self-transcendence
(universalism and benevolence) dimension and the openness to change (self-
direction and stimulation) versus the conservation (security, conformity and
traditional) dimension (Schwartz 2012:8); hedonism shares elements of both
openness to change and self-enhancement dimensions (Davidov et al. 2008;
European Social Survey n.d.; Cieciuch and Davidov 2012).

Davidov (2008) and Davidov et al. (2008), investigating their cross-national
comparability, found at country level that there were at least two pairs of values
which were dependent on each other that could not be separated. That is why
they decided to unify the strongly associated values in order to solve the problem
of non-positive definite covariance matrices of the measurements. However, the
definition of these unified values differed for each country and they were difficult
to interpret. The current paper aims at a cross-national and overtime comparison
of Schwartz’s human values measurements. A common structure of each “higher
order” value — openness to change, self-transcendence, conservation and self-
enhancement — is created as an overall unidimensional measurement and its
psychometric properties are investigated for Greece, Italy, Portugal and Spain. To
decide on the inclusion of items in further analyses, item analysis was carried out
using IBM SPSS Statistics Version 20. Then the resulting overall measurements
were validated by performing CFA on the full samples using IBM SPSS Amos
Version 21. Based on the CFA results, their psychometric properties were assessed.
In order to show how these measurements may be used in further analyses, their
association to subjective life satisfaction, happiness and general health are also
presented.

2. THE PROPOSED METHODOLOGY: THE CASE OF UNIDIMENSIONAL
CONSTRUCTS

2.1 Preliminaries

Preliminary decisions, tests and procedures are required to determine the level of
measurement of scale items and the adequacy of the sample size for performing
factor analyses, to investigate items’ distributional properties, inspect scale items
for common method variance (CMV) and decide how missing values, outliers and
unengaged responses are to be dealt with.

Scale items’ level of measurement. As mentioned in our previous work
(Charalampi 2018; Charalampi et al. 2019), in carrying out any statistical analysis,
whether it is univariate, bivariate or multivariate, the first and more important
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consideration is to ascertain the level of measurement of the constructs’ defining
items in order to decide on the appropriateness of the methods to be used. In this
respect, we are considering the case of items defined as pseudo-interval, i.e. having
at least five response categories (Bartholomew et al. 2008).

Sample size adequacy. A sample size of 300 cases or more is considered
adequate for performing factor analysis (Tabachnick and Fidell 2007).

Item analysis. [tem analysis is performed to investigate the items’ distributional
properties (testing for normality) and decide on the appropriate estimation method
to be used in factor analyses.

Inspecting scale items for CMYV. Harman’s single-factor test is performed
to detect CMV. “This method loads all items from each of the constructs into
an exploratory factor analysis to see whether one single factor does emerge or
whether one general factor does account for a majority of the covariance between
the measures; if not, the claim is that CMV is not a pervasive issue” (Chang et al.
2010:180).

Missing values. Missing data analysis is performed as complete data sets are
required for SPSS Amos following the procedure described by Michalopoulou
(2017).

Data screening for outliers and unengaged responses. Data screening for
unengaged responses is performed and cases are to be eliminated if they exhibit
low standard deviation (< 0.5), i.e. no variance in the responses (unengaged
responses). Data screening for outliers is based on background variables e.g.,
gender (dichotomy), age (ratio) and level of educational attainment (pseudo-
interval). Cases are eliminated if they are shown in the boxplots as outliers (Brown
2015; Tabachnick and Fidell 2007; Thompson 2005).

2.2 Definition of the overall measurements: Item selection

Since items are considered as pseudo-interval, the corrected item-total correlations
are computed for each country and year. Internal construct validity is assessed using
the criterion of corrected item-total correlations > 0.30 (Nunnally and Bernstein
1994) as the cut-off for adequate correlation (Chin et al. 2015) to decide which
items to include in the analysis (Clark and Watson 1995). The most common items
satisfying this criterion cross-nationally and overtime are to define the overall
measurements of unidimensional constructs bearing in mind that they should
be comprised by at least four items (see CFA step 1). Theoretical and empirical
considerations decide on the labelling of these overall measurements.



30 Ask. Vol. 30 (1, 2021): 25-56

2.3 Validation of the overall measurements’ structure

Since the case of unidimensional constructs is under consideration, the structure
of the overall measurements is validated by performing CFA on the full sample for
each country and year.

In performing CFA on the full samples for each country and year, the following

sequence of decisions is required:

1. Structure: Each overall measurement is to be considered as defining
aunidimensional structure bearing in mind that “factors that are represented
by two or three indicators may be underdetermined [...] and highly unstable
across replications” (Brown 2015:21).

2. Model estimation: As the case of pseudo-interval items is under
consideration, CFA is usually performed using the covariance matrix of
association coefficients and maximum likelihood for estimation, depending
on the items’ distributional properties.

3. Model evaluation: Model fit is to be considered as adequate if y?/df < 3,
Standardized root-mean-square residual (SRMR) < 0.05, Comparative fit
index (CFI) and Tucker-Lewis index (TLI) values are greater than or close to
0.95 and the Root-mean-square error approximation (RMSEA) < 0.06 with
the 90% Confidence interval (CI) upper limit < 0.06 (Bollen 1989; Brown
2015; Hu and Bentler 1999; Schmitt 2011). Model fit is considered acceptable
if y°/df < 3, SRMR < 0.08, CFI and TLI values are > 0.90 and RMSEA < 0.08
with the 90% CI upper limit < 0.08 (Hu and Bentler 1999; Marsh et al. 2004).

4. Model misspecification searches: Searches for modification indices and further
specifications are performed bearing in mind that they should not be used to
overfit the model (Brown 2015). Where necessary, correlations between error
variances are introduced with the required caution (Brown 2015).

2.4 Overall measurements’ construction and psychometric properties
assessment

The overall measurements are constructed by averaging their defining items and
descriptive statistics are computed for each country and year.

Reliability assessment. Both Cronbach’s alpha and Composite reliability
coefficients (Raykov 2007) of the overall measurements are to be estimated. An
overall measurement is considered reliable if the Composite reliability coefficient
is above or around 0.70, i.e. using the same Nunnally and Bernstein (1994) criterion
as for Cronbach’s alpha coefficients.

Convergent validity. Based on the CFA results, the average variance extracted
(AVE) is computed for each overall measurement. Convergent validity is considered
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adequate if the AVE is above or around 0.50 (Fornell and Larcker 1981). However,
if AVE is less than 0.5, but composite reliability is higher than 0.6, the convergent
validity of the overall measurement is still adequate (Fornell and Larcker 1981).

Transforming the overall measurements’ raw scores. In order to obtain amore
meaningful representation of the respondents’ scores and for better interpretation,
k-means clustering is performed to transform the overall measurements’ raw scores
into the original number of response categories following the procedure presented
by Michalopoulou and Symenonaki (2017). Cross-tabulations between the overall
measurements’ raw scores and the resulting clusters are performed so as to indicate
the cut-off points for recoding their scores.

Ilustration of the overall measurements’ use in analyses. In order to illustrate
how these overall measurements may be used in comparative analyses, their
association to relevant scales from the literature is investigated cross-nationally
and overtime. Only results statistically significant at p<0.05 are to be presented.

In Figure 2, the methodological process for creating and validating overall
measurements of unidimensional constructs is presented.

3. DEMONSTRATION OF THE METHODOLOGY

3.1 Participants

The analysis was based on the European Social Survey Round 1 to Round 9 Data
(2002-2018) for the following countries: Greece, Italy, Portugal and Spain. Since
not all four countries of our interest participated to all ESS rounds, it was decided
to include in the analysis the rounds where at least three countries had participated.
Therefore, the datasets of Rounds 3 (2006) and 7 (2014) were not included because
only Portugal and Spain had participated. Although, Italy had participated in
Round 1, the questions of human values were only asked to the male respondents.
Therefore, Italy’s Round 1 dataset was excluded from the analysis. It should be
noted that all countries participated only in Round 2 (2004).

The ESS is centrally designed to implement all the strict methodological
prerequisites for cross-national and overtime comparability (Carey 2000; Kish
1994) by applying probability sampling, minimum effective achieved sample sizes
in all participating countries, a maximum target non-response rate of 30% (The ESS
Sampling Expert Panel 2016), a common questionnaire and appropriate translation
strategies (Harkness et al. 2010). Applying the same definition to all rounds, the ESS
defines the survey population as all individuals aged 15+ residing within private
households in each country, regardless of their nationality, citizenship or language.
In this instance, as the age of majority is 18+ in all four participating countries, we
considered that it provided a more meaningful criterion for our analyses.
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The demographic and social characteristics of the participants aged 18+ are
presented in Table A1 of the Appendix. As shown, in all samples there were more
women than men, the mean age was over 45.8 years, at least 38% were in paid
work, more than 66.2% had completed secondary education or lower and more
than 50.4% of the participants were married.

3.2 Measures

The ESS human values measurement. The PVQ-21 questionnaire is worded
according to the respondent’s gender and is administered as a self-completion
questionnaire after the end of the interview. Each item represents one of the ten
values, constitutes a verbal portrait of 21 different people and describes person’s
goals, aspirations or wishes that show implicitly the importance of a value (Davidov
et al. 2008). Each value is represented by two items, apart from universalism which
is expressed by three items.

There are six possible response categories which are defined as follows: 1 (very
much like me), 2 (like me), 3 (somewhat like me), 4 (a little like me), 5 (not like
me) and 6 (not like me at all). Therefore, the items’ level of measurement was
considered as pseudo-interval. The total score for each respondent is calculated
by averaging his or her responses on the items defining each value (Schwartz n.d.;
Davidov et al. 2008).

Table 1 presents the ESS PVQ-21 questionnaire according to Schwartz’s circular
structure of the ten basic values (Davidov et al. 2008). As mentioned above, four
“higher order” values encompass the ten basic values. However, the value of hedonism
shares elements of two dimensions. In order to resolve this issue, reliability analysis
(Cronbach’s alpha coefficient) results indicated that HE21 and HE10 should be
included in the openness to change and self-enhancement dimensions, respectively.

Other measures. For the purposes of our analyses, the subjective satisfaction
with life, general happiness and general health scales were also used. The satisfaction
with life question in the ESS questionnaire is worded as follows: “All things
considered, how satisfied are you with your life as a whole nowadays? on a scale
0-10 where 0 means extremely dissatisfied and 10 means extremely satisfied”.
The question on happiness is worded as follows: “Taking all things together, how
happy would you say you are? on a scale 0-10 where 0 means extremely unhappy
and 10 means extremely happy”. Finally, the general health question is worded as
“How is your health is general?” taking values: 1 = very good, 2 = good, 3 = fair,
4 =bad or 5 = very bad”. These values were reversed before the analysis so as to
achieve correspondence between scores to the other two scales. As all three scales
have at least five response categories, their level of measurement was considered
as pseudo-interval.
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3.3 Preliminaries

Preliminary decisions, tests and procedures were carried out pertaining to the level
of measurement of scale items and the adequacy of the sample size for performing
factor analyses, the investigation of items’ distributional properties, inspecting
scale items for CMV and deciding how missing values, outliers and unengaged
responses are to be dealt with.

Scale items’ level of measurement. As mentioned above, all the human values
scale items were considered as pseudo-interval.

Sample size adequacy. The sample sizes ranged from 935 (Italy, 2012) to 2,685
(Italy, 2018) and therefore were considered large enough (> 300) for carrying out
factor analyses separately in each country and year.

Item analysis. In all cases, item analyses revealed that non-normality was not
severe (skewness>2; kurtosis>7) for any item (West et al. 1995).

Inspecting scale items for CMV. Harman’s single-factor test was performed
to detect CMV using Principal axis factoring as the factor extraction method (Table
A2 of the Appendix). As the percent of the total variance explained ranged from
18.989 (Spain, 2016) to 33.816 (Portugal, 2010), we concluded that CMV was not
“a pervasive issue” (Chang et al. 2010:180).

Missing values. Missing data ranged from 0.1 percent for the items BE12,
BE18, TR20, SEC14, PO2 and PO17 (Greece, 2004) to 4.3 percent for HE10
(Italy, 2004) and they were dealt with regression imputation given the limitations
of the software used (Michalopoulou 2017).

Data screening for outliers and unengaged responses. Screening the datasets
identified only a few unengaged responses (standard deviation =.000) and outlying
cases with higher education degree in each dataset and it was decided not to reject
them from the analysis.

3.4 Definition of the overall measurements: Iltem selection

In Table 2, the corrected item-total correlations are presented for each country
and year. As shown, one item of openness to change (ST15), self-transcendence
(UN3) and self-enhancement (PO2) were below the criterion of corrected item-
total correlations > .30 in many cases. Accordingly, up to five out of the six items
of conservation were below this limit in certain cases and this “higher order” value
was excluded from further analysis. Therefore, three overall measurements with
comparable structures cross-nationally and overtime consisting of four items each
remained in the analysis. Since only one item was excluded from their respective
“higher order” value, it was decided to retain the corresponding dimensional label:
openness to change, self-transcendence and self-enhancement.
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3.5 Validation of the overall measurements of human values structure

The common structures of the three overall measurements (openness to change,
self-transcendence and self-enhancement) were investigated by performing
CFA on the full samples for each country and year (Table 3). As shown, these
analyses produced models with adequate model fit for 33 cases and acceptable
model fit for 23 cases. In the following 10 cases model fit was inadequate: Italy
(self-transcendence, 2016, 2018), Portugal (openness to change, 2002, 2018;
self-transcendence, 2018) and Spain (openness to change, 2002, 2016; self-
transcendence, 2002; self-enhancement; 2002, 2004).

The standardized solutions for the first-order factors of the three overall
measurements (openness to change, self-transcendence and self-enhancement)
based on CFA analysis performed on the full samples of the four Southern European
countries are presented cross-nationally in Figure 3. Round 2 (2004) was selected
as an example to be included in the main text as this is the only round with data
available from all four countries.

Table 3: Confirmatory factor analysis with maximum likelihood of the covariance ma-
trix performed on the full samples of the Southern European countries, goodness-of-fit
indices: European Social Survey, 2002-2018

x?ldf SRMR CFI TLI RMSEA (90% Cl)
Greece
2002 (N = 2,511)
Openness to change 0.72 0.003 1.000 1.001 0.001 (0.001-0.050)
Self-transcendence 5.49 0.009 0.998 0.994 0.026 (0.001-0.054)
Self-enhancement 2.33 0.006 0.999 0.996  0.023 (0.001-0.063)
2004 (N = 2,363)
Openness to change 0.78 0.003 1.000 1.001 0.001 (0.001-0.052)
Self-transcendence 0.23 0.002 1.000 1.002  0.001 (0.001-0.019)
Self-enhancement 0.26 0.002 1.000 1.002  0.001 (0.001-0.044)
2008 (N =2,019)
Openness to change 2.96 0.008 0.999 0.993 0.031 (0.001-0.075)
Self-transcendence 0.23 0.006 1.000 1.004 0.001 (0.001-0.030)
Self-enhancement 0.54 0.003 1.000 1.002  0.001 (0.001-0.053)
2010 (N = 2,649)
Openness to change 0.50 0.003 1.001 1.000 0.001 (0.001-0.045)
Self-transcendence 1.68 0.005 1.000 0.997  0.016 (0.001-0.057)

Self-enhancement 4.54 0.010 0.998 0.995 0.022 (0.001-0.049)
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Xdf  SRMR CFI TLI RMSEA(90% CI)
Italy
2004 (N =1,497)
Openness to change 6.57 0.014 0.995 0.984 0.039 (0.008-0.074)
Self-transcendence 4.78 0.011 0.997 0.992 0.030 (0.001-0.067)
Self-enhancement 1.94 0.008 1.000 1.000  0.001 (0.001-0.051)
2012 (N = 935)
Openness to change 2.14 0.011 1.000 0.999 0.009 (0.001-0.066)
Self-transcendence 0.01 0.001 1.000 1.011 0.001 (0.001-0.001)
Self-enhancement 2.84 0.011 0.999 0.996  0.021 (0.001-0.072)
2016 (N = 2,524)
Openness to change 1.91 0.006 0.999 0.997 0.019 (0.001-0.060)
Self-transcendence 12.87  0.0M 0.996 0.974  0.069 (0.039-0.104)
Self-enhancement 1.99 0.006 0.999 0.996  0.020 (0.001-0.061)
2018 (N = 2,685)
Openness to change 1.80 0.006 1.000 0.998 0.017 (0.001-0.058)
Self-transcendence 10.95 0.010 0.997 0.982 0.061 (0.032-0.096)
Self-enhancement 4.53 0.009 0.999 0.996  0.022 (0.001-0.049)
Portugal
2002 (N = 1,444)
Openness to change 15.28 0.018 0.988 0.927 0.099 (0.060-0.146)
Self-transcendence 6.85 0.011 0.997 0.992 0.041 (0.010-0.076)
Self-enhancement 1.55 0.007 1.000 0.997  0.020 (0.001-0.076)
2004 (N = 2,008)
Openness to change 3.66 0.007 0.999 0.993 0.036 (0.001-0.079)
Self-transcendence 2.71 0.006 0.999 0.996 0.029 (0.001-0.073)
Self-enhancement 2.89 0.008 0.999 0.994  0.031(0.001-0.075)
2008 (N = 2,296)
Openness to change 1.88 0.005 0.999 0.996 0.020 (0.001-0.063)
Self-transcendence 0.31 0.002 1.000 1.001 0.001 (0.001-0.045)
Self-enhancement 1.95 0.006 0.999 0.997  0.020 (0.001-0.063)
2010 (N = 2,104)
Openness to change 0.01 0.001 1.000 1.004 0.001 (0.001-0.001)
Self-transcendence 0.21 0.002 1.000 1.005  0.001 (0.001-0.048)
Self-enhancement 0.76 0.004 1.000 1.001 0.001 (0.001-0.050)
2012 (N =2,117)
Openness to change 3.83 0.008 0.998 0.989 0.037 (0.001-0.078)
Self-transcendence 2.94 0.007 0.999 0.995 0.030 (0.001-0.073)
Self-enhancement 0.01 0.001 1.000 1.003 0.001 (0.001-0.024)
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Xdf  SRMR CFI TLI RMSEA(90% CI)

2016 (N = 1,249)
Openness to change 0.87 0.006 1.000 1.001 0.001 (0.001-0.073)
Self-transcendence 2.70 0.009 0.999 0.998 0.017 (0.001-0.061)
Self-enhancement 1.69 0.008 1.000 1.001 0.001 (0.001-0.053)

2018 (N = 1,034)
Openness to change 2.23 0.010 0.998 0.987 0.035 (0.001-0.098)
Self-transcendence 2.31 0.009 0.999 0.992 0.036 (0.001-0.098)
Self-enhancement 0.06 0.002 1.000 1.011 0.001 (0.001-0.052)

Spain

2002 (N = 1,670)
Openness to change 5.89 0.010 0.996 0.977 0.054 (0.019-0.100)
Self-transcendence 3.78 0.009 0.998 0.990 0.041 (0.001-0.088)
Self-enhancement 3.22 0.010 0.998 0.989 0.036 (0.001-0.084)

2004 (N = 1,608)
Openness to change 0.63 0.004 1.000 1.003 0.001 (0.001-0.061)
Self-transcendence 7.97 0.013 0.996 0.987 0.043 (0.015-0.076)
Self-enhancement 4.02 0.012 0.997 0.980 0.043 (0.005-0.091)

2008 (N = 2,486)
Openness to change 1.56 0.005 1.000 0.998 0.015 (0.001-0.058)
Self-transcendence 1.52 0.053 1.000 0.998 0.014 (0.001-0.058)
Self-enhancement 1.04 0.005 1.000 1.000 0.004 (0.001-0.053)

2010 (N = 1,840)
Openness to change 1.57 0.007 0.999 0.996 0.018 (0.001-0.068)
Self-transcendence 0.21 0.002 1.000 1.005 0.001 (0.001-0.048)
Self-enhancement 1.04 0.005 1.000 1.002 0.001 (0.001-0.038)

2012 (N = 1,841)
Openness to change 1.15 0.006 1.000 0.999 0.009 (0.001-0.063)
Self-transcendence 2.81 0.008 0.999 0.998 0.015 (0.001-0.051)
Self-enhancement 0.35 0.003 1.000 1.004 0.001 (0.001-0.052)

2016 (N = 1,918)
Openness to change 10.98 0.015 0.990 0.943 0.072 (0.038-0.113)
Self-transcendence 2.66 0.008 0.998 0.989 0.029 (0.001-0.075)
Self-enhancement 0.34 0.003 1.000 1.003 0.001 (0.001-0.050)

2018 (N =1,613)
Openness to change 0.19 0.003 1.000 1.007 0.001 (0.001-0.050)
Self-transcendence 0.05 0.001 1.000 1.005 0.001 (0.001-0.040)
Self-enhancement 0.18 0.003 1.000 1.000 0.001 (0.001-0.050)

df = degrees of freedom; SRMR = standardized root mean square residual; CFl = comparative fit index; TLI =
Tucker-Lewis index; RMSEA = root-mean-square error of approximation; Cl = confidence interval. Model fit is con-
sidered adequate if SRMR < 0.08, CFI > 0.90, TLI > 0.90 and RMSEA < 0.08 with the 90% CI upper limit < 0.08.
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Self-
cement

Figure 4: Standardized solutions for the first-order factors of openness to change, self-transcendence and
self-enhancement based on CFA analysis performed on the full samples of Spain: European Social Survey,
2002-2018. Observed and latent variables are represented by rectangles and cllipses, respectively.
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The standardized solutions for the first-order factors of the three overall
measurements (openness to change, self-transcendence and self-enhancement)
based on CFA analysis performed on the full samples of Spain are presented
in Figure 4 for Round 1 (2002) to Round 9 (2018). Spain and Portugal have
participated in all nine Rounds of the ESS and Spain was selected as an example
of an overtime presentation. Because of space limitation and in order to avoid
the repetition of figures by presenting the solutions both cross-nationally and
overtime, it was decided to better present them only overtime in Figures A1-A3 in
the Appendix for Greece, Italy and Portugal, respectively.

Table 4: Reliabilities and convergent validity of the three human values subscales for
the Southern European countries: European Social Survey, 2002-2018

Openness to change Self-transcendence Self-enhancement
CA CR cv CA CR Ccv CA CR cv
Greece
2002 0.755 0.771 0.458 0.714 0.712 0.389 0.716 0.715 0.391
2004 0.768 0.779 0.469 0.760 0.763 0.448 0.730 0.754 0.439
2008 0.724 0.755 0.433 0.739 0.751 0.429 0.725 0.724 0.402
2010 0.737 0.759 0.442 0.673 0.694 0.362 0.665 0.677 0.358
Italy
2004 0.689 0.681 0.354 0.708 0.707 0.376 0.650 0.664 0.342
2012 0.611 0.610 0.287 0.675 0.667 0.345 0.686 0.696 0.376
2016 0.706 0.728 0.406 0.777 0.768 0.460 0.660 0.692 0.372
2018 0.716 0.735 0.412 0.795 0.792 0.397 0.699 0.716 0.494
Portugal
2002 0.716 0.710 0.383 0.790 0.798 0.501 0.713 0.722 0.418
2004 0.766 0.757 0.447 0.798 0.793 0.488 0.728 0.738 0.432
2008 0.668 0.646 0.329 0.826 0.828 0.551 0.698 0.707 0.391
2010 0.695 0.676 0.358 0.811 0.671 0.337 0.726 0.720 0.401
2012 0.712 0.701 0.379 0.755 0.752 0.443 0.715 0.718 0.403
2016 0.628 0.663 0.331 0.726 0.742 0.424 0.642 0.657 0.340
2018 0.661 0.697 0.368 0.742 0.772 0.460 0.627 0.667 0.354
Spain
2002 0.717 0.698 0.370 0.778 0.790 0.485 0.692 0.690 0.380
2004 0.670 0.687 0.354 0.751 0.746 0.426 0.648 0.650 0.335
2008 0.724 0.761 0.444 0.694 0.721 0.393 0.671 0.685 0.371
2010 0.650 0.672 0.345 0.646 0.671 0.337 0.687 0.700 0.384
2012 0.644 0.676 0.344 0.678 0.685 0.356 0.652 0.677 0.354
2016 0.647 0.644 0.325 0.622 0.620 0.297 0.667 0.679 0.371
2018 0.626 0.653 0.322 0.700 0.718 0.387 0.675 0.704 0.392

CA = Cronbach’s alpha; CR = composite reliability; CV = convergent validity. Reliability coefficients = 0.70 and
convergent validity = 0.50 are in boldface.
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3.6 Overall measurements of human values construction and assessment

The three overall measurements of human values (openness to change, self-
transcendence and self-enhancement) were constructed by averaging their defining
items based on the full samples of each country and year. In Table 4, Cronbach’s
alpha and composite reliability coefficients and convergent validity of the overall
measurements are presented for each country and year. As shown, Cronbach’s
alpha was above or around 0.70 in 56 out of 66 overall measurements, whereas
composite reliability in 62. Based on composite reliability, only four cases were
below that limit: Italy (openness to change, 2012), Portugal (openness to change,
2008) and Spain (openness to change, 2016; self-transcendence, 2016). As
reliability coefficients were higher than 0.6, the convergent validity of the overall
measurements was considered adequate in all cases.

In order to obtain a more meaningful representation of the respondents’
scores and for better interpretation, k-means clustering (k=6) was performed
and the overall measurements’ raw scores were transformed into the original six
response categories.

3.7 Overall measurements of human values on satisfaction with life,
happiness and general health: Cross-national mean scores comparison

In Figure 5, a cross-national demonstration of mean scores comparison of the three
overall measurements of human values (openness to change, self-transcendence
and self-enhancement) with satisfaction with life, happiness and general health is
presented for the ESS Round 2 (2004).

In the case of Greece, higher levels (1) of openness to change, self-transcendence
and self-enhancement were obtained for those inclined to the higher end (10) of
satisfaction with life scale with mean scores 2.58, 1.64 and 2.82, respectively.
Higher levels (1) of openness to change, self-transcendence and self-enhancement
were obtained for those inclined to the higher end (10) of happiness scale with
mean scores 2.61, 1.60 and 2.71, respectively. Higher levels (1) of openness to
change, self-transcendence and self-enhancement were obtained for those inclined
to the higher end (5) of general health scale with mean scores 2.61, 1.69 and 2.48,
respectively.

Moreover, in the case of Italy, higher levels (1) of openness to change and
self-transcendence were obtained for those inclined to the higher end (10) of
satisfaction with life scale with mean scores 2.40 and 1.76, respectively. Higher
levels (1) of openness to change, self-transcendence and self-enhancement were
obtained for those inclined to the higher end (10) of happiness scale with mean
scores 2.25, 1.73 and 3.15, respectively. Higher levels (1) of openness to change
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and self-enhancement were obtained for those inclined to the higher end (5) of
general health scale with mean scores 2.19 and 2.84, respectively.

In the case of Portugal, higher levels (1) of openness to change, self-
transcendence and self-enhancement were obtained for those inclined to the
higher end (10) of satisfaction with life scale with mean scores 3.23, 2.00 and
2.82, respectively. Higher levels (1) of openness to change, self-transcendence
and self-enhancement were obtained for those inclined to the higher end (10) of
happiness scale with mean scores 3.02, 2.05 and 2.91, respectively. Higher levels
(1) of openness to change, self-transcendence and self-enhancement were obtained
for those inclined to the higher end (5) of general health scale with mean scores
2.96, 2.22 and 2.78, respectively.

Finally in the case of Spain, higher levels (1) of openness to change and self-
transcendence were obtained for those inclined to the higher end (10) of satisfaction
with life scale with mean scores 3.03 and 1.79, respectively. Higher levels (1) of
openness to change and self-transcendence were obtained for those inclined to the
higher end (10) of happiness scale with mean scores 2.90 and 1.71, respectively.
Higher levels (1) of openness to change and self-transcendence were obtained for
those inclined to the higher end (5) of general health scale with mean scores 2.89
and 1.77, respectively.

Therefore, similar patterns of the overall measurements of human values and
satisfaction with life, happiness and general health were observed in all countries
for the ESS of 2004.

3.8 Overall measurements of human values on satisfaction with life,
happiness and general health: Overtime mean scores comparison

In Figure 6, an overtime demonstration of mean scores comparison of the three
overall measurements of human values (openness to change, self-transcendence
and self-enhancement) to satisfaction with life, happiness and general health is
presented for the ESS datasets of Spain for 2002-2018.

In the datasets of 2004, 2010 and 2012, higher levels (1) of openness to change
were obtained for those inclined to the higher end (10) of satisfaction with life
scale with mean scores 3.03, 2.85 and 2.54, respectively. The reverse holds true
for the datasets of 2008 and 2018. For datasets of 2004, 2008, 2010, 2012 and
2018, higher levels (1) of openness to change were obtained for those inclined
to the higher end (10) of happiness scale with mean scores 2.90, 2.64, 2.83, 2.43
and 2.64, respectively. For the same years, higher levels (1) of openness to change
were obtained for those inclined to the higher end (5) of general health scale with
mean scores 2.89, 2.59, 2.58, 2.22 and 2.51, respectively.
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In the datasets of 2004, 2008, 2010 and 2016, higher levels (1) of self-
transcendence were obtained for those inclined to the higher end (10) of satisfaction
with life scale with mean scores 1.79, 1.63, 1.61 and 1.68, respectively. For
datasets of 2004, 2010, 2012 and 2016, higher levels (1) of self-transcendence
were obtained for those inclined to the higher end (10) of happiness scale with
mean scores 1.71, 1.68, 1.90 and 1.71, respectively. The reverse holds true for
the datasets of 2008 and 2018. For datasets of 2004, 2008, 2010, 2012 and 2016,
higher levels (1) of self-transcendence were obtained for those inclined to the
higher end (5) of general health scale with mean scores 1.77, 1.68, 1.75, 1.99 and
1.78, respectively.

In the datasets of 2008 and 2010, higher levels (1) of self-enhancement were
obtained for those inclined to the higher end (10) of satisfaction with life scale
with mean scores 3.48 and 3.46, respectively. For the dataset of 2008, higher levels
(1) of self-enhancement were obtained for those inclined to the higher end (10)
of happiness scale with mean score 3.61. The reverse holds true for the dataset of
2010. Finally, for datasets of 2008, 2010, 2012, 2016 and 2018, higher levels (1) of
self-enhancement were obtained for those inclined to the higher end (5) of general
health scale with mean scores 3.30, 3.30, 3.34, 3.54 and 3.33, respectively.

Therefore, a similar pattern of the overall measurements of human values and
satisfaction with life, happiness and general health were observed for Spain in all
Rounds (2002-2018) of the ESS but with a few exceptions.

4. DISCUSSION AND CONCLUSIONS

Cross-national and/or overtime comparative research requires the detailed
investigation of all aspects of the sample survey design and its implementation as
defined by Kish (1994) and determined in detail by Carey (2000). The requirement
for measurement is standardization and, if this is not feasible to establish,
then measurements should be harmonized by creating “a desired degree of
comparability between statistics of different countries” (Ehling 2003:17) to ensure
their uniformity cross-nationally and overtime (Michalopoulou 2016). However,
when attitude scales are under consideration, their validation at country level has
resulted in some instances at producing different structure than the theoretical
one and across countries. This paper aims to present an empirical methodology
that provides standardized overall measurements of unidimensional constructs to
be used in cross-national and overtime comparative research. The demonstrated
methodology was based on the ESS human values measurements for Greece,
Italy, Portugal and Spain and all Rounds of the survey (2002—-2018) since ESS is
centrally designed so as to allow for cross-national and overtime comparability
of measurement. Four unidimensional measurements defined as the theoretical
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“higher order” values of openness to change, self-transcendence, conservation and
self-enhancement were considered so as to indicate how the proposed methodology
may cover also the case of multidimensional constructs. The criterion of corrected
item-total correlation was employed for items’ selection and conservation was
excluded from further analysis. Overall measurements comprised of four items
each were constructed for the other three constructs based on the remaining items
in the analysis and their validation showed that they were both reliable and valid for
most of the cases and therefore may be compared cross-nationally and overtime.
In order to show how these overall measurements of human values may be used in
analyses, their mean scores on satisfaction with life, happiness and general health
scales were investigated cross-nationally for Greece, Italy, Portugal and Spain
based on the Round 2 (2004) datasets and overtime for Spain that had participated
in all rounds (2002-2018). Similar patterns were observed cross-nationally and
overtime for almost all cases as higher levels of the overall measurements of
openness to change, self-transcendence and self-enhancement were obtained for
those inclined to the higher end of satisfaction with life and happiness scales,
respectively and to the higher end of general health scale. The reverse was true for
the Spanish datasets of 2008 and 2018 for openness to change on satisfaction with
life, the datasets of 2008 and 2018 for self-transcendence on happiness and the
dataset of 2010 for self-enhancement on happiness.

This empirical study has certainly both strengths and limitations. The detailed
demonstration of the proposed methodology for the case of unidimensional
constructs and the required decisions for performing CFA based on current theory
and practice should be noted among the strengths of the study. Initially, the items were
considered as pseudo-interval and the criterion of corrected item-total correlations
as recommended in the literature was used to decide on the inclusion of items in
the analysis. In performing CFA, the appropriate method for model estimation
was applied, multiple goodness-of-fit indices for model evaluation were used and
specification searches were performed. Cronbach’s alpha and Composite reliability
coefficients and convergent validity were estimated to assess the psychometric
properties of the overall measurements as recommended in the literature.

Despite its strengths, the following limitations should be considered in drawing
conclusions from this study. Firstly, as items were considered as pseudo-interval,
the criterion of corrected item-total correlation was appropriately used, although
the application of the same criterion on ordinal items too is not precluded by the
literature (Chin et al. 2015; Hellstrom et al. 2019). Secondly, since the case of
unidimensional constructs was under consideration, predetermined structures by
theory were tested and CFA was employed for the full samples using the appropriate
methods for pseudo-interval items. However, the polychoric matrix of associations
should be employed in the case of ordinal items in future research (Brown 2015).
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Thirdly, the resulting structures of four common items were similar but not quite as
in a number of cases correlations between error variances differed and this should
be dealt with in future research. Fourth, although Cronbach’s alpha is widely
used, it is considered as misestimator of scale reliability (Brown 2015). Therefore,
composite reliability was used as an additional reliability coefficient whereas
McDonald’s Omega could be used instead (Zieger and Hagemann 2015). Fifth,
although we demonstrated how the reliable and valid overall measurements maybe
compared cross-nationally and overtime, their invariance should be tested before
any such application. Sixth, many analytical decisions depended on the software
used as pointed out in previous work (Michalopoulou 2017) and researchers may
consider using different software in the future. Though SPSS is the most widely
used software, for instance, in testing large samples for normality they provide
only the poor-power Kolmogorov test (D’Agostino et al. 1990). In this respect,
normality was assessed based on skewness and kurtosis where other software
provides more sophisticated tests such as the D’ Agostino-Pearson normality test
(D’ Agostino et al. 1990). Also, since SPSS Amos requires complete datasets, SPSS
provides routines for the listwise and pairwise deletion of missing values, and
mean substitution, regression imputation and Expectation maximization methods
for their estimation. In the application, regression imputation was adopted which,
as mentioned in previous work (Michalopoulou 2017) is problematic and Direct
maximum likelihood should be considered as it is the best method for dealing with
missing data under certain assumptions (Brown 2015; Enders 2010; Tabachnick
and Fidell 2007). Finally, although by theory lower values indicate higher levels of
openness to change, self-transcendence and self-enhancement, in future research
it is best to reverse the order of scales’ scores so as low and high values would
indicate lower and higher levels, respectively.

The empirical methodology presented may be easily employed to other constructs
defined as unidimensional by theory. As mentioned before, we demonstrated
the proposed methodology by considering four unidimensional measurements
so as to better discuss how it may be extended to cover the case of constructs
defined by theory as multi-dimensional. In this respect, initially, their structure
should be investigated and their psychometric properties assessed at country level
and year as presented in great detail in our previous work (Charalampi 2018;
Charalampi et al. 2019, 2020; Michalopoulou 2017). Then, the resulting valid and
reliable subscales may be treated separately as unidimensional constructs and the
sequence of decisions presented for creating the overall measurements may be
easily applied bearing in mind that at least four items are required to define each
measurement since “factors that are represented by two or three indicators may be
underdetermined [...] and highly unstable across replications” (Brown 2015:21).
However, it should be noted that this methodology is appropriate only for testing
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models with first-order factors and therefore it rules out any considerations for
models with second-order factors.
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APPENDIX
Table A1: The demographic and social characteristics of Southern Europeans aged
18+ in the European Social Survey (ESS) 2002-2018 as compared to the IPUMS-
International microdata of the 2002 and 2011 censuses
County oo M Women ago mamed  SUTOY Lo
or lower (%) (%)
Greece
IPUMS
2001 8,509,646 48.6 51.4 47.0 (18.26) 63.5 79.9 46.3
2011 8,926,161 48.2 51.8 49.2 (18.66) 60.9 76.9 42.2
ESS
2002 2,51 431 56.9 50.4 (18.77) 631 85.7 41.7
2004 2,363 43.6 56.4 50.7 (18.58) 62.5 81.1 39.0
2008 2,019 451 54.9 45.8 (16.29) 595 735 58.1
2010 2,649 43.5 56.5 48.4 (18.34) 55.8 75.2 39.7
Italy
IPUMS
2001 47,161,075 47.7 52.3 49.0 (17.95) 611 92.0 45.5
201 50,396,628 47.8 52.2 495(17.23) 554 88.5 46.5
ESS
2004 1,497 49.2 50.8 48.6 (17.62) 556 87.0 46.3
2012 935 48.6 51.4 479 (17.79) 54.2 77.0 50.8
2016 2,524 48.7 51.3 50.1 (18.30) 53.7 86.4 49.2
2018 2,685 47.2 52.8 52.1(18.93) 52.7 82.0 44.5
Portugal
IPUMS
2001 8,451,180 47.6 52.4 46.5 (18.52) 66.4 91.9 55.3
2011 8,657,240 47.0 53.0 49.1 (18.53) 559 84.6 50.4
ESS
2002 1,444 411 58.9 49.3 (18.12) 62.3 88.9 51.8
2004 2,008 39.5 60.5 50.1 (19.00) 57.6 89.2 43.3
2008 2,296 38.6 61.4 53.9 (19.19) 56.9 87.4 41.6
2010 2,104 39.9 60.1 54.9 (18.59) 56.8 88.5 38.0
2012 2,117 39.3 60.7 57.9 (18.60) 50.4 89.2 39.8
2016 1,249 41.6 58.4 52.7 (17.85) 87.4 72.7 48.3
2018 1,034 419 58.1 53.1 (17.74) 514 70.1 491
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Spain

IPUMS
2001 33,505,967 48.5 51.5 46.2 (18.65) 57.1 86.1 446
2011 38,458,315 48.4 51.6 50.4 (18.60) 57.5 82.7 43.4

ESS
2002 1,670 47.1 52.9 49.8 (18.58) 58.9 77.6 43.6
2004 1,608 51.1 48.9 46.1(18.24) 60.1 72.0 54.9
2008 2,486 47.5 52.5 47.9 (18.60) 56.9 76.0 54.1
2010 1,840 49.2 50.8 46.6 (17.88) 53.0 70.0 49.2
2012 1,841 48.3 51.7 48.4 (17.53) 56.0 72.2 44.9
2016 1,918 49.6 50.4 50.3 (17.77) 55.7 66.7 49.7
2018 1,613 50.3 49.7 49.6 (17.98) 51.0 66.2 51.4

* The reference period for main activity was defined as during the last 7 days.

Table A2: Harman'’s single-factor test results for Southern Europe: European Social
Survey, 2002-2018

% of variance explained

Country

2002 2004 2008 2010 2012 2016 2018
Greece 25.959 28.297 28.645 23.123 - - -
Italy - 21.275 22.515 28.318 29.622 - -
Portugal 28.693 33.646 30.008 33.816 30.599 23.585 24.947

Spain 26.712 23.671 20.637 18.097 20.146 18.969 20.358






