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a b s t r a c t
Schwartz et al. (J Pers Soc Psychol 103(4): 663–688, 2012) recently proposed a reﬁned theory that describes universal aspects in the content and the structure of human values. We propose a bi-factor model in order to model
the common method variance (CMV) imposed by people's response styles, which has been ignored in previous
tests for measurement invariance in the revised Portrait Values Questionnaire (PVQ-R).
Four unique samples were used—two from Estonia (N = 1954, 82% female, Mage= 31.2 years, SDage = 13.2, online
mode; N = 1309, 69% female, Mage= 28.2 years, SDage = 9.6, paper-and-pencil mode), one from Finland (N =
250, 80% female, Mage= 24.6 years, SDage = 6.7), and one from Ethiopia (N = 253, 26% female, Mage= 21.8 years,
SDage = 5.0)—allowing assessment of the cross-cultural measurement invariance of the value circle, as well as the
effect of the increasingly common mixed-mode data collection method.
After taking CMV into account, the reﬁned value structure holds relatively well in the Estonian and Finnish samples, but not in the Ethiopian context. PVQ-R data collected through paper-and-pencil and online modes can be
combined, while there exist small limitations for the comparison of relationships and latent means across
Estonian and Finnish samples.
© 2016 Elsevier Ltd. All rights reserved.

1. Introduction
During the last two decades, the theory of basic human values
(Schwartz, 1992) has gained popularity among researchers from
many different ﬁelds. The main attraction of this theory lies in the fact
that it has succeeded in describing universal aspects in the content
and structure of basic human values, which has made it especially suitable for cross-cultural value research (Schwartz, 1994).
Though the issue is often ignored, meaningful cross-cultural comparisons and mixed mode data collection require that respondents understand and interpret questions in the same manner and use
measurement instruments in the same way (Saris & Gallhofer, 2014).
Concurrently with the growing popularity of Schwartz's value theory,
an increasing amount of research has tested the universality of the proposed value structure and the measurement invariance (i.e., the degree
of comparability) of the related value scales across samples, which, in
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turn, has led to several improvements in the structure and measurement instruments. Recently, a reﬁned value theory was introduced, together with a revised 57-item Portrait Values Questionnaire, the PVQ-R
(Schwartz, Cieciuch, Vecchione, Davidov, et al., 2012).
It is well known that value ratings reﬂect not only values themselves
but also people's response styles (He & van de Vijver, 2015; Schwartz,
Verkasalo, Antonovsky, & Sagiv, 1997). We argue that inter-individual
differences in the extent to which people agree or disagree with presented values items, independent of their content, imposes common
method variance (CMV) on the data. CMV is commonly deﬁned as the
“variance that is attributable to the measurement method rather than
to the constructs the measures represent” (Podsakoff, MacKenzie, Lee,
& Podsakoff, 2003, p. 879) and this method bias is a potential problem
in personality and individual differences research, because it is one of
the main sources of measurement error. It has been shown that this
bias can be adjusted for by modeling a latent method factor
(Welkenhuysen-Gybels, Billiet, & Cambré, 2003), but so far very few
values studies have done this (Schwartz et al., 2012; Strack &
Dobewall, 2012; Verkasalo, Lönnqvist, Lipsanen, & Helkama, 2009),
while none has tested its model for measurement invariance across
countries or modes of data collection. To overcome this limitation, we
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follow Holzinger and Swineford's (1939) advice and apply a latent
method factor model, commonly referred to as a bi-factor model, to
our data. Bi-factor models have recently been applied to measurements
of Big 5 personality traits (Biderman, Nguyen, Cunningham, & Ghorbani,
2011) and self-esteem (Motl & DiStefano, 2002). Furthermore, bi-factor
models are known to increase model ﬁt as well as the predictive validity
of a given scale (Biderman, 2014). In summary, we expect that
Schwartz's reﬁned value structure will become more comparable across
countries and modes of data collection when controlling for CMV.
1.1. Schwartz's theory of basic human values
According to Schwartz's value theory, people's value ratings are, in
any culture, locatable under a limited number of motivationallydistinct basic value types (Schwartz, 1992). These universal value
types have dynamic interrelationships and form a quasi-circular structure, where similar value types (like hedonism and stimulation) are
close to each other and conﬂicting value types (like benevolence and
power) appear on opposite sides. In recent years, there has been intense
discussion about the universality and speciﬁcation of the value structure
(e.g., Fontaine, Poortinga, Delbeke, & Schwartz, 2008; Knoppen & Saris,
2009; Steinmetz, Isidor, & Baeuerle, 2012; Strack & Dobewall, 2012),
which has led to a reﬁned 19-factor model (Schwartz et al., 2012). An
overview of the 19 value types and their theoretical quasi-circular structure can be found in Fig. 1.
1.2. Measurement equivalence of value structure
A well-established way to test for equivalence of measurement instruments is through Structural Equation Modeling (SEM; Meredith,
1993). Commonly, three levels of equivalence are tested across groups:
conﬁgural (which maintains an equal factor structure), metric (which
sets the loadings of included items as equal), and scalar (which imposes
equality constraints on the intercepts of each included item) invariance.
Only if the latter two levels of equivalence hold, does the comparison of
relationships and means yield valid results (Saris & Gallhofer, 2014). For
cases where one or more equality constraints needs to be dropped, the
concept of partial invariance was developed (Byrne, Shavelson, &
Muthén, 1989). If partial scalar invariance holds (i.e., for a given concept, at least two indicators need to be invariant across groups), then latent means of the scale can still be validly compared.

Fig. 1. The circular motivational continuum of 19 values in the reﬁned theory of basic
human values.
(Adapted from Schwartz et al., 2012)
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Several studies have used Schwartz's instruments to test for crosscultural measurement invariance for a subset of his value types, but
few for the entire value circle at once (e.g., Davidov et al., 2008). Most
have reported some form of deviation, sometimes already at the
conﬁgural level (Saris, Knoppen, & Schwartz, 2013). Cieciuch, Davidov,
Vecchione, Beierlein, and Schwartz (2014) tested cross-national invariance of PVQ-R across samples from Finland, Germany, Israel, Italy,
New Zealand, Poland, Portugal, and Switzerland. They found full metric
invariance for 16 of the 19 values and full or partial scalar invariance for
10 of the 19 values across nearly all countries. It is important to point
out, however, that the authors excluded 9 items which did not
work in the expected way and they performed equivalence tests for
each higher order value separately, not for the entire value circle at
once.
In sum, the measurement invariance of the new PVQ-R scale has
been tested in only a few studies (e.g., Cieciuch et al., 2014) and in
a limited number of countries. These initial results indicate that the
new PVQ-R performs better in comparison to earlier Schwartz
instruments. However, none of these past studies (e.g., Cieciuch &
Davidov, 2012; Lilleoja & Saris, 2014; Schwartz et al., 2012) has
tested the measurement invariance of the full Schwartz value
structure while including the method factor, which means that
CMV among value items is ignored and substance and style are
conﬂated (Strack & Dobewall, 2012; Hinz, Brähler, Schmidt, &
Albani, 2005; He & van de Vijver, 2015; Schwartz et al., 1997). In
the following, we describe a bi-factor model (Fig. 2) that consists of
19 latent substance factors (i.e., Schwartz's reﬁned value types)
which are paired according to a method factor, labelled CMV.
Previous work has shown that response styles vary across countries
dependent on their level of socioeconomic development (Smith, 2011;
Strack & Dobewall, 2012). This makes it likely that the variance
attributable to CVM also varies between the samples studied.
1.3. Mode effects
As in many other ﬁelds, mixed-mode data collection is becoming
increasingly popular in values research. As each data collection mode
has its speciﬁcities, these mediate respondents' answers in different
ways, and responses to the same questions may not always be
comparable (Revilla, 2013). Therefore, it cannot be implicitly assumed
that data collected through different modes are necessarily comparable.
Although, in the present case, the paper-and-pencil and online
questionnaire modes used are both self-administered and have similar
formats, we do expect to ﬁnd measurement equivalence. Two earlier
PVQ studies also reported strict invariance across these modes of data
collection (Cieciuch, Davidov, Oberski, & Algesheimer, 2015; Davidov
& Depner, 2011), but, in this study, we can also test whether the
strength of method effects (CMV) differs across paper-and-pencil and
online survey modes.
The current study explores measurement equivalence of the new
PVQ-R values scale (Schwartz et al., 2012). Unlike previous studies,
we also control for the effects of method bias. Applying a bi-factor
model has the strength of preserving the quasi-circular structure
of Schwartz's human values, and, at the same time, takes into
account the CMV among all value items. We use 4 unique datasets
for the analyses – two from Estonia (one collected online and the
other in paper-and-pencil mode) and one each from Finland and
Ethiopia. This enables us to test for both cross-cultural and crossmode equivalence. These analyses show whether PVQ-R data
collected in paper-and-pencil and online modes can be combined
and whether relationships and latent means can be compared
across these countries.
Our hypotheses are the following:
a) Schwartz's reﬁned values structure is equivalent across countries
and modes of data collection when controlling for CMV.
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Fig. 2. Bi-factor values model.

b) The variance explained by CMV decreases with the level of socioeconomic development of a country.
c) CMV is similar across self-administered modes of data collection.

both Estonian subsamples) to 0.90 (Conformity–Rules in the Finnish
subsample).
2.3. Model evaluation

2. Methods
2.1. Participants
The dataset used includes 4 sub-samples, with a total of 3766 respondents (Table 1). All data were collected in 2013 and 2014. The respondents were mostly university students. Participation in the study
was voluntary and respondents were assured that their data would be
kept anonymous.
In Estonia, self-reported data were collected using the Estonian version of PVQ-R1 online and with paper-and-pencil questionnaires. The
existence of two data sets collected using same questionnaire but different modes additionally enables us to test for the mode effect. Finnish
data were collected using an online version of the Finnish translation
of the PVQ-R. The Finnish sample was used as point of reference as samples from that country usually perform rather well in invariance testing
(Schwartz et al., 2012).
The Ethiopian data were collected using a paper-and-pencil version
of the PVQ-R questionnaire in English, as Ethiopian higher education is
entirely in English. All the respondents were 3rd year undergraduate
students from Wolaita Sodo University in South-West Ethiopia. The inclusion of the Ethiopian sample is especially valuable, as, to the best of
our knowledge, there currently exists only one PVQ-R study which
uses samples from Africa (Tamir, Schwartz, Cieciuch, Riediger, et al.,
2015).
2.2. Measurement of basic human values
The 57-item Portrait Values Questionnaire (PVQ-R) includes a larger
number of value types than previous instruments. Each of the 19 value
types was measured with three items answered along a 6-point scale.
This new questionnaire includes only one sentence for each item, not
two as in earlier versions of the PVQ. An example of a Self-direction–
thought item is: “It is important to her/him to form her/his own opinions and have original ideas”. For Estonian and Finnish samples, the reliabilities were moderate to high, and ranged from 0.50 (Humility in
1

We used the PVQ-R3, which has since been replaced with the modiﬁed PVQ-RR.

For the invariance test of the PVQ-R, we conducted a multi-group
conﬁrmatory factor analysis (MGCFA). Analyses were conducted in R
(version 3.1.2 (2014-10-31)) using the structural equation modeling
function of the lavaan package (version 0.5-17; Rosseel, 2012).
As it has been shown that the most commonly used evaluation procedures for structural equation models (global ﬁt indices) are not always reliable (Saris, Satorra, & van der Veld, 2009), we additionally
used a program called Jrule (Van der Veld, Saris, & Satorra, 2009;
Pornprasertmanit, 2014, for R), which determines whether
misspeciﬁcations are present in a given model, while taking into
account the power of the test (Saris et al., 2009). We aimed to detect
standardized deviations of 0.1 in the loadings, and of 0.2 in the
intercepts, of the observed variables.
In the ﬁrst phase of analysis, conﬁgural structure was tested separately within each subsample. Based on earlier research (Biderman
et al., 2011; He & van de Vijver, 2015; Hinz et al., 2005; Schwartz
et al., 1997), we expected potentially strong method effects/CMV.
Therefore, in addition to the 19 interrelated latent factors, we included
an extra method factor which had equal loading for each item and
which was not related with the other factors (Fig. 2). In this bi-factor
model, we, further, did not assume that the latent method factor
would be invariant across samples (see Smith, 2011).
3. Results
3.1. Factorial structure
In the ﬁrst step of the data analysis, we tested the structure of the bifactor values model without imposing any equality constraints across
Table 1
Sample overview.

Sample Language

Mode

N

Year

% of
Mage SDage female

1
2
3
4

Online
Paper-and-pencil
Online
Paper-and-pencil

1954
1309
250
253

2013/2014
2013/2014
2014
2013

31.2
28.2
24.6
21.8

Estonian
Estonian
Finnish
English
(Ethiopia)

13.2
9.6
6.7
5.0

82
69
80
26
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Table 2
Initial conﬁgural ﬁt and problematic items.
Sample

Chi2

1
2
3
4a
4b

8170
1367
5868
1367
2339
1367
Not identiﬁed
2802
1538

DF

RMS
EA

CFI

CMV (95% CI)

Problematic items
fac3

hum1

sep3

ac1

st2

tr3

unc1

he3

0.050
0.050
0.053

0.86
0.86
0.87

0.159 (0.146/. 172)
0.144 (0.128/0.161)
0.126 (0.092/0.161)

x
x
x

x
x

x
x

x
x

x
x

x
x

x
x

x

0.057

0.61

0.317 (0.256/0.378)

x

ses1

x

95% CI = Conﬁdence interval for variance of CMV factor.

samples. Table 2 presents the ﬁt indices of the conﬁgural model for each
sample. Besides global ﬁt indices, the table also lists items which, based
on Jrule indications, do not empirically ﬁt the model. We, further, considered an item problematic if it had low loadings on its proposed factor,
or if it correlated strongly with factors that are not in its immediate
neighborhood within the circle (see Fig. 1). Table 2 also includes the variance of the CMV factor, which can be interpreted as the strength of the
method effect.
Based on the RMSEA, the ﬁt for samples 1–3 could be considered acceptable, but based on CFI and Jrule, this was not the case. Jrule identiﬁed at least 4 clearly misbehaving items within each sample, most of
which appeared in at least two samples, and these deviations seemed
to be related to wording issues with the questions.
The variance in CMV was higher (15.9%) for the Estonian online
sample (sample 1) than for the Estonian paper-and-pencil sample
(sample 2; 14.4%) and lower (12.6%) for the Finnish online sample
(sample 3) than both Estonian samples, although all these differences
were statistically non-signiﬁcant.
In sample 4, from Ethiopia, the model (4a) did not converge, which
indicated severe misﬁt. To measure the CMV variance in the Ethiopian
sample, we reran a method factor model with only two factors, where
the ﬁrst latent factor was a value factor with one loading ﬁxed on 1
for identiﬁcation and the other items estimated freely, and the second
latent factor was a CMV factor, with equally constrained loadings on
all items (4b). It became evident that, for the Ethiopian sample, the
method effect was more than twice as large as in the other samples.
At least under the given circumstances, the reﬁned value structure
did not work in the Ethiopian context and we excluded the Ethiopian
sample from subsequent analyses. Table 3 compares ﬁt indices after exclusion of the nine problematic items identiﬁed by Jrule.
Based on the RMSEA and CFI, all tested models were acceptable. Jrule
indicated several more potential misspeciﬁcations, but, as they did not
exist systematically across samples, they were treated as a sampling
ﬂuctuation. Therefore, it can be concluded, with the exception of a few
problematic items, that the theoretical model was empirically conﬁrmed in both Estonian samples and in the Finnish sample.

3.2. Data collection mode on comparability of relationships and latent
means
Next, we tested for the mode effect by conducting invariance tests
across the two Estonian samples. Problematic items apparent in both
Estonian samples (fac3, hum1, sep3, ac1, st2, tr3, unc1, and he3; see
Table 2) were excluded from the model. Table 4 displays the results of
metric and scalar invariance tests.
Table 3
Conﬁgural ﬁt after exclusion of 9 problematic items.
Sample

Chi2

DF

RMSEA

CFI

1
2
3

4829
3300
1430

908
908
908

0.047
0.045
0.048

0.90
0.91
0.91

All loadings and intercepts were invariant across the samples tested,
as none of the equality constraints was detected by Jrule as misspeciﬁed.
As shown in Table 2, the CMV also did not differ signiﬁcantly across
modes of data collection. Thus, there seems to be no systematic mode
effect at play. This indicates that relationships and latent means are
comparable across modes, and that Estonian data from online and
paper-and-pencil modes can be combined.
3.3. Cross-cultural comparability of relationships and latent means
To perform the invariance test across Finnish and aggregated
Estonian samples, a ninth item (ses1), which was problematic in previous analyses (see Table 2), was excluded. Table 5 displays the results for
both metric and scalar invariance tests.
Based on ﬁt indices, metric invariance holds, but according to Jrule
indications, there were two non-invariant loadings. After allowing the
loadings for pod1 and sdt3 to be freely estimated, there were no more
misspeciﬁed parameters. This indicated that the PVQ-R is partially metric invariant across the two samples, allowing for valid comparisons of
relationships between values and other constructs.
The scalar invariance model revealed ﬁve non-invariant intercepts,
namely, for the items hum3, sdt3, por1, fac2, and bec1. After setting
these items free, the global model ﬁt indices suggested an at least acceptable ﬁt, which means that partial scalar invariance holds and that
the latent means are comparable across Estonian and Finnish samples.
3.4. Observed means vs. latent means and observed ranks vs. latent ranks
Fig. 3 gives an overview of the observed and latent means and ranks
of each value type, which enables us to comprehend differences within
and across countries and modes of data collection. While observed
means are often reported in substantive research without prior tests
for equivalence, the latent means presented correct for both random
measurement error and bias due to CMV. Because of the latter, the latent
means were always lower than the observed means.
When correlating observed and latent value ranks within each sample, we calculated Spearman's rhos of 0.90 for the Estonian samples and
0.92 for the Finnish sample. To evaluate change across countries, we
correlated observed rank differences with latent rank differences and
found a correlation of r = 0.75 across Estonian online and Finnish samples and r = 0.80 across Estonian paper-and-pencil and Finnish samples. Based on these correlations, we can conclude that the random
measurement error and CMV have a small effect on value hierarchies
within countries and a slightly larger effect across countries, while
there is no signiﬁcant effect across modes of data collection.
Table 4
Global ﬁt indices and Jrule indications for different levels of measurement invariance in
data sets collected in paper-and-pencil and online modes (8 items excluded).
Model

Chi2

DF

RMSEA

CFI

Jrule indications

EE1 vs EE2 metric (full)
EE1 vs EE2 scalar (full)

8224
8339

1845
1873

0.046
0.046

0.90
0.90

No misspeciﬁcations
No misspeciﬁcations
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Table 5
Global ﬁt indices for different levels of measurement invariance between Estonian and Finnish samples (9 items excluded).
Model

Chi2

DF

RMSEA

CFI

Deviations

EE vs FI metric (partial)
EE vs FI metric (full)
EE vs FI scalar (partial)
EE vs FI scalar (full)

8439
8473
8814
9123

1843
1845
1867
1872

0.045
0.045
0.046
0.047

0.90
0.90
0.90
0.89

–
pod = ~pod1; sdt = ~sdt3
–
hum3 ~ 1; sdt3 ~ 1; por1 ~ 1; fac2 ~ 1; bec1 ~ 1

4. Discussion
The general aim of this paper was to test the measurement invariance of Schwartz's reﬁned value structure across three countries and
two modes of data collection. We argue that common method variance
(CMV) is, at least partially, imposed by people's response styles (He &
van de Vijver, 2015; Schwartz et al., 1997), as this method bias expresses itself as a positive correlation among all value items (Hinz
et al., 2005). Value research usually corrects for this response style
bias by centering answers within-persons (Fischer, 2004; Schwartz
et al., 2012). For this purpose, the average rating a person gives to all
value items (a variable often termed MRAT) is subtracted from the

rating given for each single value item. After this transformation, the
linkages between values and attitudes, behavior, and background variables become consistently more logical and theoretically meaningful
than the associations among non-centered ratings (Borg & Bardi,
2016). Centered data, however, cannot be analyzed with SEM approaches that test for measurement equivalence (Fischer, 2004). Moreover, response biases have been found to vary across cultures (Smith,
2011; Strack & Dobewall, 2012; He et al., 2014), making it more difﬁcult
to separate substance and style in values measurement. To overcome
this problem, we applied a bi-factor model (Holzinger & Swineford,
1939), which enabled us to control for CMV while testing for measurement equivalence of the entire value circle at once. The main strength of

Fig. 3. Observed and latent means and ranks of value types across three samples.
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the current study, therefore, is that a bi-factor model has been employed
on the full Schwartz values structure, while previous work has tested
the claim of universality only for a subset of Schwartz's value types. It
should be noted that Verkasalo et al. (2009) modeled the response tendency for PVQ-21 using a principal component factor analysis, and, recently, Schwartz et al. (2012) also used a method factor, but neither
study tested for measurement equivalence. The current work closes
this gap.
Our ﬁrst hypothesis was only partially supported, as the reﬁned
value structure held relatively well in the Estonian and Finnish, but
not Ethiopian, contexts. This raises questions about the universality of
the Ethiopian data. The internal consistency of all factors was very low
for Ethiopian respondents,2 which seems to indicate that the participants in this sample conceptualized value items systematically differently to the structure stated by Schwartz's reﬁned theory of individual
values.
Our second hypothesis was conﬁrmed, as Ethiopian respondents
seemed to be much more affected by method (CMV) than their
Estonian and Finnish counterparts, which could be either a cultural phenomenon or related to fewer experiences in participating in surveys (He
et al., 2014; Smith, 2011). This outcome also supports earlier ﬁndings of
compatibility and conﬂict among values ﬁt, with a more consistent theoretical value structure in samples drawn from socioeconomically more
developed countries (Fontaine et al., 2008; Strack & Dobewall, 2012).
Nevertheless, in a recent PVQ-R study by Tamir et al. (2015), the
African sample from Ghana seemed to work well, and thus we cannot
rule out that language issues (as the survey was answered in English)
rather than culture accounted for the reported non-invariance in this
sample.
Similar to the ﬁndings of Cieciuch et al. (2014), we identiﬁed 9 items
that functioned poorly for Finnish and/or Estonian respondents and we
therefore suggest that the wording of these questions be revised in subsequent PVQ-R versions. After the exclusion of these 9 items, our analyses supported partial scalar equivalence (with 2 non-invariant loadings
and 5 non-invariant intercepts) across Estonian and Finnish samples.
This shows that the PVQ-R works better than earlier Schwartz value instruments (e.g., SVS, PVQ-40, and PVQ-21), for which only a few studies
have found support for higher levels of measurement invariance
(e.g., Cieciuch & Davidov, 2012). In further support of hypothesis 1, we
found full scalar equivalence across datasets for the paper-and-pencil
and online modes, which is line with earlier ﬁndings (Cieciuch et al.,
2015; Davidov & Depner, 2011) and suggests that values data from
these modes can be safely combined.
Our third hypothesis was empirically supported, as we did not
ﬁnd signiﬁcant differences in the variance attributable to CMV across
online and paper-and-pencil modes. Neither were there signiﬁcant
differences in the observed or latent means of the 19 value types
across these two modes.
Finally, the analyses indicate that CMV, along with other types of
measurement error (see Lilleoja & Saris, 2015), has a signiﬁcant
impact on value structure and its comparability across countries.
Comparison of observed and latent ranks revealed several changes
in value hierarchies, which highlights the necessity of correcting
for CMV in Schwartz's reﬁned values structure. This is especially
notable, as most previous tests for measurement equivalence in
Schwartz's values have been conducted without separating
substance from style. The comparison of the observed and latent
means further revealed that random measurement error and CMV
affected ranks within countries less than across countries. This is an
important ﬁnding, as the order in which values are emphasized
within a society deﬁnes the cultural norms prevalent in that society
(Schwartz, 1994).

2

Average reliability was 0.41, ranging from 0.30 (Humility) to 0.55 (tradition).
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4.1. Conclusions
According to our study, the PVQ-R scale seems to be quite a suitable
instrument for assessing human values across countries as well as
modes of data collection. After accounting for method bias (CMV), the
reﬁned value structure holds relatively well in the Estonian and Finnish,
but not Ethiopian, contexts. Data collected in paper-and-pencil and online modes are combinable, as full scalar equivalence holds. Across
Estonian and Finnish samples, partial metric and scalar equivalence
was found, which means that relationships and latent means can be
compared, with some minor limitations.
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