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Editorial

Single Item Measures in Psychological Science

A Call to Action

Mark S. Allen’, Dragos Iliescu?, and Samuel Greiff®

"School of Psychology, University of Wollongong, NSW, Australia

2Faculty of Psychology and Educational Sciences, University of Bucharest, Romania
3Department of Behavioural and Cognitive Sciences, University of Luxembourg, Luxembourg

Single-item measures have a bad reputation. For a long
time, adopting single-item measures was considered one of
the surest methods of receiving a letter of rejection from
journal editors (Wanous et al., 1997). As one research team
noted, “it is virtually impossible to get a journal article
accepted ... unless it includes multiple-item measures of
the main constructs” (Bergkvist & Rossiter, 2007, p. 175).
However, a series of articles published in the late 1990s
and 2000s began to challenge the conventional view that
single-item measures are an unsound approach to measur-
ing cognitive and affective outcomes (Bergkvist & Rossiter,
2007; Fuchs & Diamantopoulos, 2009; Jordan & Turner,
2008; Loo, 2002; Nagy, 2002; Wanous et al., 1997). These
articles did much to alleviate the stigma surrounding sin-
gle-item measures, but even today, many researchers
remain unconvinced that single-item measures can provide
valid and reliable assessments of important psychological
phenomena.

Of course, there are many instances in which single-item
measures would be a poor choice - for example, in research
aiming to capture the breadth of human personality or emo-
tion. However, when a construct is unambiguous or narrow
in scope, the use of single items can be appropriate and
should not necessarily be considered unsound (Wanous
et al,, 1997). The last few decades have seen a marked
increase in the use of large national-level panel data in psy-
chological research. Given the considerable volume of data
and the diversity of constructs included in these panel sur-
veys, it is often necessary to measure psychological con-
structs using just a few or even only one item. For
example, the Household, Income and Labour Dynamics in
Australia Survey (HILDA; Watson & Wooden, 2021)
assesses body weight satisfaction using the single item
“How satisfied are you with your current weight?” with
response categories of 1 (= very satisfied), 2 (= satisfied),
3 (= neither satisfied nor dissatisfied), 4 (= dissatisfied), and
5 (= very dissatisfied). Although there are multi-item

© 2022 Hogrefe Publishing

measures of body satisfaction available, on face value, there
is no reason to think that this single item does not adequately
capture a person’s general satisfaction with their body
weight. The increasing use of large panel surveys in psycho-
logical research means that now more than ever, it is essen-
tial to ensure that single-item measures are valid and
reliable.

Arguments For and Against
Single-ltem Measures

Arguments Against Single-ltem Measures

Much previous work has discussed the advantages and dis-
advantages of single item measures. Arguments offered
against the use of single-item measures have often been
convoluted and are not necessarily convincing from a theo-
retical point of view. Two such arguments stand out: the
assertion that single-item measures have lower (or uncer-
tain) reliability and the assertion that single-item measures
lack the capacity for finer-grained assessment (for instance,
by mere range restriction given that only one item can be
scored).

The first criticism of single-item measures is that estima-
tion of measurement error will not follow the prescribed
model that relies on intercorrelations of a scale’s compo-
nents as an estimation of reliability (i.e., the internal consis-
tency approach). That is, without different components of
measurement (i.e., other items), single-item measures
cannot be subjected to the statistical procedures that fall
under the umbrella of “internal consistency.” Therefore,
alternative methods, which are often cumbersome and
time-consuming but still feasible and established, need to
be considered. For instance, test-retest reliability (i.e.,
score stability) can be computed for theoretically stable

European Journal of Psychological Assessment (2022), 38(1), 1-5
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constructs, but this is more challenging as it requires a ded-
icated design with (at least) two measurement points. As
most psychological research continues to be cross-sectional
(which is an issue in and of itself), this generates a potential
problem for estimating scale reliability in cross-sectional
studies that might want to include single-item measures.
The argument follows that because single-item measures
cannot be compared to corresponding items (that capture
the same construct), they are more vulnerable to measure-
ment error (Fuchs & Diamantopoulos, 2009; Oshagbemi,
1999). This is based on the Spearman-Brown prophecy -
the statistical effect through which measurement error in
the total scale score of a multi-item scale decreases as
random measurement errors cancel each other out when
averaged across items (while true construct variance incre-
mentally adds up).

The hard-line argument is that reliability of single-item
measures is simply lower, which makes them unsuitable
for use. The softer argument is that reliability of single-item
measures is simply unknown in most cases. This is a lesser,
albeit still valid argument that, in many cases, might con-
tribute to researchers concluding that single-item measures
are unsuitable for use. Indeed, for cross-sectional research,
reliability estimates for single-item measures cannot be
computed, and this might be a problem for some statistical
applications (e.g., estimation of standard error of measure-
ment for decisions, disattenuation of correlations). In addi-
tion, estimates of score stability are not always possible. For
example, test-
retest reliability cannot be computed for cognitive and
affective outcomes that are predicted to be variable over
time (e.g., emotion, mood).

The second argument against single-item measures is
that complex psychological constructs cannot be adequately
captured using a single item. This argument relates to con-
tent validity and also has two components. The first is that
for more sophisticated constructs with multidimensional
content or a multitude of behavioural expressions (e.g., a
personality trait), one item cannot cover sufficient territory
of the target construct to be considered valid when com-
pared to a multi-item measure. This is a fair point, and
few would claim that a single item could adequately capture
the breadth of human personality or emotion. Therefore, the
second argument typically focuses on the lack of response
categories on single-item measures. That is, multiple items
capture more information and therefore allow for more
fine-grained distinctions between individuals (Bergkvist &
Rossiter, 2007). In this instance, it is not multiple items that
make the scale better, but rather, the greater number of
response categories. In other words, the same improvement
could be achieved (theoretically speaking) by providing
more response categories on the single item (e.g., a 7-point
scale in preference to a 5-point scale). However, there is

European Journal of Psychological Assessment (2022), 38(1), 1-5

little evidence that adding more response categories offers
a superior measure (see e.g., Dawes, 2008).

Arguments in Favour of Single-ltem
Measures

The arguments in favor of single-item measures are, in
essence arguments surrounding utility and efficiency, com-
bined with strong evidence that single items can indeed be
valid reflections of the underlying construct of interest.
Four specific arguments stand out as important when con-
sidering the use of single-item measures.

The most obvious benefit of single-item measures is that
they are more parsimonious in terms of administration
time. They are therefore more appropriate for use in
time-restricted conditions. Of course, time-restricted condi-
tions are abundant both in research and in practice. This is
particularly important when it comes to large panel surveys
where measures are often administered to hundreds of
thousands of participants. Single-item measures are also
more suitable for vulnerable populations (e.g., adults with
intellectual disabilities or clinical patients) who might not
have the cognitive (e.g., attention span) or emotional (e.g.,
impulse control) resources to sit through longer test-taking
sessions. Aside from our preferences as researchers and
practitioners, or the time that a test-taker might objectively
be able to spend with the administration of a measure, we
also have an ethical obligation to not waste the time of indi-
viduals who participate in testing sessions with superfluous
questioning. That single-item measures are less time-con-
suming has other beneficial effects - for example, they
can increase people’s willingness to take the time to com-
plete and return a questionnaire (Wanous et al., 1997) or
allow researchers to include a larger number of theoreti-
cally relevant constructs in research.

The second argument in favor of single-item measures is
that they are more satisfying for test-takers. Of course,
completing questionnaires is somewhat of a chore, and
therefore a shorter scale will undoubtedly be considered
more satisfying. Aside from this, test takers can often find
multi-item measures repetitious and responding to similarly
worded questions to be tedious and even infuriating. As one
test-taker once commented to me (first author) after com-
pleting a validated 16-item measure of attribution: “...it
was quite annoying, why did you ask the same questions
over and over again?”. This example illustrates a common
problem in scale development: that researchers are devel-
oping multi-item measures for constructs that are narrow
in scope and where a single-item measure will probably suf-
fice. When using scales that contain little breadth, respon-
dents can resent being asked questions that appear
repetitious (Wanous et al., 1997). This frustration could

© 2022 Hogrefe Publishing
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even affect participant responses, such as causing confusion
(e.g., “am I supposed to give different answers to what is
essentially the same question?”), or less time and effort in
answering items (e.g., “all the questions are basically the
same, so I guess I will just score 4 for everything”). It is
important to note that asking the same question repeatedly
is no better than asking it once.

The third argument in favor of single-item measures is
that they can reduce data processing costs (Bergkvist &
Rossiter, 2007). Shorter measures mean lower costs in
preparing digital forms for data collection and less sophisti-
cated programs for collating these data. This is an exponen-
tial benefit in case of those projects where data is not
collected through digital/computerized channels, but rather
in paper-and-pencil format, and where simple data input (in-
cluding double-checking) can raise costs significantly and
bring with it significant opportunities for imputation errors.
The fourth argument in favor of single-item measures is that
they can be less ambiguous in their measurement of the
construct of interest. That is, multiple items provide an
opportunity to cover a broader content (in the sense of com-
prehensive construct coverage), but unfortunately, they also
provide more opportunity for the inclusion of items that are
ambiguous or unclear (i.e., a greater risk of low face valid-
ity), or items that tap into other (related) constructs (i.e., a
greater risk of construct contamination). In other words, a
scale consisting of one or two “good” items can outperform
a scale with multiple items (Bergkvist & Rossiter, 2007).

The case we want to make here is that single-item mea-
sures are not automatically inferior to multi-item measures.
Given the advantages associated with single-item mea-
sures, they can often be viable alternatives and even be
superior in many situations. Single-item measures are
acceptable when constructs are unidimensional, clearly
defined, and narrow in scope (Fuchs & Diamantopoulos,
2009). At face value, it can often be obvious when con-
structs are too broad to warrant a single item or sufficiently
narrow that only a single item is needed. However, there is
a middle ground where the feasibility of a single-item mea-
sure is unknown. For example, a single-item measure of
anxiety (e.g., “how anxious do you feel right now” - scored
from 1 = not at all anxious to 7 = extremely anxious) might be
a valid measure of state anxiety. However, the term “anx-
ious” can be interpreted in different ways. For example, a
person might report being anxious to mean they are excited
and experiencing a state of readiness for an upcoming com-
petition. To capture a more rounded interpretation of a
person’s emotional state, multiple items using a variety of
terms (e.g., worried, concerned, nervous, frightened,
uneasy, apprehensive) might be a better approach to cap-
turing the breadth of the emotion. The key point is that
until validation tests are done, the trustworthiness of
single-item measures will remain unknown.

© 2022 Hogrefe Publishing

Types of Validation Tests for
Single-ltem Measures

Just as for any psychological measure, convincing evidence
is needed from different angles to establish the validity of
single-item measures. There are some specific approaches
that apply to this type of measurement, and the validation
process might look somewhat different to validating multi-
item measures. We briefly outline some of these approaches.

Face Validity

Face validity is probably the most underused source of val-
idation. It is quite incredible how many new questionnaires
are developed that skip this crucial phase. Face validity
refers to the clarity or relevance of a test as it appears to
participants (Holden, 2010). There are many instances in
which items might be valid in one population but be less
appropriate for another. For example, the self-report altru-
ism scale (Rushton et al., 1981) includes many examples
of altruistic behavior, including the item “I have helped
push a stranger’s car out of the snow.” This item is likely
to be a valid measure of altruism in the Canadian sample
in which the questionnaire was developed but would likely
have low validity in an Australian or African population
where there is little or no snow. Similarly, the Big Five
Inventory-2 Short-Form (Soto & John, 2017) uses adjectives
such as “blue” and “soft heart” that, while common in
North America, might cause confusion outside of this
region. Just as for multi-item measures, it is critically impor-
tant for single-item measures to demonstrate face validity.
In particular, researchers should aim to establish five com-
ponents of face validity including: (1) item relevance (item
is meaningful and relevant to participants), (2) ease of
response (item is not difficult to answer), (3) item ambiguity
(item cannot be interpreted different ways), (4) item is not
considered distressing or sensitive, and (5) item is not con-
sidered judgmental (Connell et al., 2018).

Criterion Validity

Convergent Validity

The most common method of validating single-item mea-
sures is through convergent validity with their multi-item
counterpart. For instance, a single-item measure of collec-
tive efficacy was found to correlate with average scores on
a 20-item measure at 7 = .69, r = .73, and r = .74 across three
studies (Bruton et al., 2016). A single-item measure of life
satisfaction was also found to correlate with average scores
on a 4-item measure at r = .64 (disattenuated r = .80)
(Cheung & Lucas, 2014), and a single-item measure of
academic anxiety was found to correlate with average scores

European Journal of Psychological Assessment (2022), 38(1), 1-5
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on a 17-item measure at r = .55 (Gogol et al., 2014). The
main issue with convergent validity tests is that there is little
agreement or guidance on the values that might reflect
acceptable convergence. Until a strong argument can be
made for particular values, a useful guide might be to con-
sider values similar to those adopted for test-retest reliabil-
ity, in which » = .90 is indicative of excellent convergent
validity, r = .80 indicates good convergent validity, » = .70
indicates acceptable convergent validity, » = .60 indicates
questionable convergent validity, and » < .60 indicates poor
convergent validity (Greiff & Allen, 2018).

Predictive Validity

In instances where there is no multi-item counterpart to a
single-item measure, it can be useful to establish criterion
validity through correlations with a theoretical outcome.
For example, if a single-item measure of mathematics anx-
iety predicted subsequent mathematics performance (or
“processing efficiency” as predicted by attentional control
theory; Eysenck et al., 2007), then this would be considered
evidence for the validity of the single-item measure. Much
research has supported the validity of single-item measures
through correlations with theoretical outcomes measured
either concurrently or subsequently (e.g., Eddy et al.,
2019; Jovanovi¢, & Lazi¢, 2020). One key issue is that the
single-item measure should predict the target outcome to
a pre-specified level (i.e., a predicted effect size). If the
observed effect size is smaller than that predicted, then this
would be considered evidence against the validity of the
new measure. However, studies tend not to present target
effect sizes and often accept a statistically significant corre-
lation (dependent on sample size) as supporting predictive
validity irrespective of the actual effect size. To test predic-
tive validity as accurately as possible, researchers should
preregister their target effect size, or better yet, conduct
their validation work using registered report guidelines
(see Chambers, 2013; Greiff & Allen, 2018).

Concurrent Validity

Predictive validity can also be considered in combination
with convergent validity. If the new single-item measure
can predict a theoretical outcome with a similar effect size
to its multi-item counterpart, then this is considered further
evidence for the validity of the new measure (Bergkvist &
Rossiter, 2007). For example, one study found that a mul-
ti-item measure of team identification was a better predic-
tor of game-watching behavior (explaining 12.1% more
variance) and licensed clothing wearing (explaining 10.7%
more variance) than a single-item measure of team identi-
fication (Kwon & Trail, 2005). The authors concluded that
the multi-item measure was therefore superior. In another
study of 11 meta-analyses combining 189 advertising
studies, it was found that single-item measures predicted

European Journal of Psychological Assessment (2022), 38(1), 1-5

outcomes (attitudes) with almost identical effect sizes to
multi-item measures (Ang & Eisend, 2018). This type of val-
idation testing can be extended to the nomological network
of a target construct. For instance, by comparing the empir-
ical relation of the single-item measure to the related con-
structs with the relation that has usually been obtained in
the literature (ideally in meta-analysis).

Test-Retest Reliability

For constructs predicted to be relatively stable over time
(e.g., attitudes, beliefs), it is also important to establish
the reliability of single-item measures. Test-retest reliability
involves repeated measures that typically range from one
week apart to three months apart. Moreover, the timeframe
should be sufficiently long that exact answers to items are
not retained in short-term memory, but not so long that dis-
positions (e.g., attitudes, beliefs, traits) might change natu-
rally over time and thus invalidate the test-retest (Polit,
2014). Correlations between item scores measured at Time
1 and Time 2 can provide insight into scale reliability. For
example, one-month and three-month test-retest correla-
tions were explored for 18 single-item measures in 302
organizational workers, with correlations ranging from .46
to .78 at one month and .35 to .77 at three months (Fisher
et al, 2016), providing evidence that some single-item
measures were more reliable than others. Establishing
test-retest reliability is particularly important for single-item
measures since additional items are not available to lessen
the potential damage incurred by one inconsistent item.

Conclusion

Given the (rather negative) reputation surrounding single-
item measures, it is interesting to note that most research
published on single-item measures shows that they are
often as valid and reliable as their multi-item counterparts
(Ahmad et al., 2014; Ang & Eisend, 2018). Perhaps publica-
tion bias has played a partial role in this, with unsuccessful
validation attempts of single-item measures less likely to be
published. But we suspect that researchers are simply
developing single-item scales when there is good theoreti-
cal reason to suspect that such measures will provide an
adequate assessment of the construct of interest. Of note,
at EJPA, we are more than happy to publish unsuccessful
validation attempts (and research with null results more
generally), and we particularly encourage authors to sub-
mit registered reports. As editors, we can confidently say
that we are not inundated with manuscript submissions
validating single-item scales (for good examples of single-
item scale validation, see Fisher et al., 2016; Gogol et al.,
2014). In fact, we would welcome a discussion that might
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Editorial

build on issues raised in this editorial by providing exam-
ples of both successful and unsuccessful attempts at devel-
oping valid and reliable single-item measures. Thus, this
editorial is a call to action for research validating single-
item measures, and in particular, those that are already fea-
tured in large panel surveys. To conclude, developing and
validating multi-item measures for use in research is of little
value if single-item measures are being used in practice. In
such cases, the more important validation is of the single-
item measure, including how closely it approximates a val-
idated multi-item measure. We hope this editorial can stim-
ulate sufficient interest to warrant a special issue of EJPA
focused on single item validation.
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Abstract: Despite the importance of detecting feigned cognitive impairment, we have a limited understanding of the theoretical foundation of
the phenomenon and the factors that affect it. Studies regarding the formation and implementation of feigning strategies during
neuropsychological assessments are numbered, though there are indications that they tax cognitive resources. The current study assessed the
effect of cognitive load manipulation on feigning strategies. To achieve this aim, we utilized a 2 x 2 experimental design; condition (simulators/
honest responders) and cognitive load (load/no load) were manipulated while participants (N = 154) performed a well-established
performance validity test (PVT). The cognitive load manipulation reduced the quantity of feigning strategies, while also affecting their
composition (i.e., strategies tended to be more intuitive). This suggests that reduced cognitive resources among those feigning cognitive
impairment may impact the use of in-vivo feigning strategies. These findings, though preliminary, will hopefully encourage further research

that will uncover the cognitive factors involved in the utilization of feigning strategies in neuropsychological assessments.

Keywords: feigned cognitive impairment, strategies, cognitive load, Performance Validity Test (PVT), Word Memory Test (WMT)

The feigning of cognitive impairment is a wide-spread
phenomenon (Martin et al., 2015; Rogers & Bender, 2018)
which can jeopardize the validity of neuropsychological
assessments (Schutte et al., 2015). Consequently, the use
of validity indicators, based either on stand-alone perfor-
mance validity tests (PVTs) or standard cognitive tests, is
currently considered a standard of practice (Bush et al.,
2005; Heilbronner et al., 2009). This widespread use of
validity indicators reflects its established efficacy
(Lippa, 2018). Unfortunately, the focus on clinical utility
has left a gap in our understanding of the cognitive
underpinnings of feigned cognitive impairment, hindering
progress in the field (Bigler, 2012; Eglit et al, 2017;
Leighton et al., 2014).

Individuals who successfully feign brain injury employ
systematic strategies that target aspects of test-taking per-
formance (Kanser et al., 2017; Lau et al., 2017). For exam-
ple, they may feign impairment only in tests that are
thought to assess a specific cognitive domain (e.g., mem-
ory). However, despite their likely impact, we know com-
paratively little about the type of strategies that are

European Journal of Psychological Assessment (2022), 38(1), 6-14
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utilized and the factors that affect them (as noted by Jones,
2017; Kanser et al., 2017). Regarding the latter, the
formation and implementation of feigning strategies, as
well as other deceptive behaviors, are likely affected by
the examinee’s cognitive resources (Vrij et al, 2017;
Willison & Tombaugh, 2006). These, it is thought, can be
depleted by various factors (e.g., the possibly anxiety-
provoking nature of the assessment process). Consequently,
these factors may lead to a less than optimal utilization of
feigning strategies.

Cognitive load manipulations reduce the cognitive
resources at the examinee’s disposal (e.g., reducing working
memory capacity; Ayres & Paas, 2012). For example, partic-
ipants may be requested to perform a secondary distraction
task while simultaneously performing the experiment’s pri-
mary task, a commonly used cognitive load manipulation
(Eglit et al., 2017). This methodology may therefore be an
attractive method to achieve a better understanding of
the interrelations between cognitive resources and strategy
utilization (Driskell & Driskell, 2019). Two studies to date
used the above-mentioned manipulation to investigate
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feigned cognitive impairment. Batt et al. (2008) found that
a dual-task interference paradigm significantly lowered the
accuracy of individuals with severe brain injuries in one of
the two forced-choice recognition memory tests (FCRM-
PVTs) that were assessed (i.e., Word Memory Test;
WMT), but not another (i.e., Test of Memory Malingering;
TOMM). A later study of healthy adults similarly indicated
the resistance of the TOMM to the effects of cognitive load
manipulations (Barhon et al., 2015). Though innovative,
these studies did not assess the effects of cognitive load
manipulations on the use of feigning strategies. This is
unfortunate, as such an investigation would enhance the
theoretical understanding of feigned cognitive impairment
and potentially advance daily clinical practices.

The aim of the current study was to assess the effects of a
cognitive load manipulation on strategy utilization while
feigning cognitive impairment. To achieve this aim, we
used a 2 x 2 experimental design; simulators and honest
controls performed a well-validated PVT (i.e., the WMT),
either while concurrently performing a dual-task interfer-
ence task or in a control condition (no-load). We hypothe-
sized that the cognitive load manipulation would impact
both the quantity and type of strategies used by simulators.
First, it was hypothesized that manipulation would lower
the number of strategies that they endorse. Second, studies
suggest that the most frequently endorsed strategy by sim-
ulators is the feigning of memory impairment (i.e., deliber-
ately lowering accuracy scores in tests that are perceived as
assessing the examinee’s memory). For example, the
majority of simulators (76%) reported feigning memory loss
as their primary feigning strategy in a study by Tan et al.
(2002). In contrast, other strategies - such as slowing
response times, feigning confusion, and poor concentration
- were utilized by significantly fewer simulators. The latter
strategies, it can be argued, are less intuitive and therefore
likely tax cognitive resources. We therefore hypothesized
that the cognitive load manipulation would decrease the
simulators’ propensity to use them. Finally, those feigning
cognitive impairment may erroneously conclude that
brain-injured patients perform delayed subtests of FCRM-
PVTs more poorly than immediate recognition subtests.
Correspondingly, the accuracy of simulators, but not
controls, in Braw (2021) significantly decreased between
the immediate recognition and delayed recognition subtests
of the WMT (see also p. 37 in the WMT’s manual; Green,
2005). We therefore hypothesized that simulators exposed
to the cognitive load manipulation would exhibit a smaller
decrease in accuracy between immediate and delayed
subtests compared to those that were not exposed to the
manipulation. Our hope was that this three-pronged
approach would provide a glimpse of the possible effects

© 2021 Hogrefe Publishing

of cognitive resources on examinees’ performance in
FCRM-PVTs and PVTs in general.

Method

Participants

Healthy adults participated in the study (N = 154). They

were undergraduate students who received course credit

for participating in the study and were excluded if they

had any significant past/current neuropsychiatric disorders

(age: 23.14 + 2.86 years; education level: 12.40 + 1.01

years). They were randomly divided into four groups (see

Procedure section):

(1) Simulators exposed to cognitive load manipulation
(SIM-LOAD; n = 38);

(2) Simulators not exposed to the manipulation (SIM-
NoLOAD; n = 39);

(3) Honest controls exposed to cognitive load manipula-
tion (HC-LOAD; n = 39); and

(4) Honest controls not exposed to the manipulation
(HC-NoLOAD; 7 = 38).

For additional information, see Table 1. The study was
approved by the University’s Institutional Review Board
(IRB) committee and all participants provided written
informed consent before study entry.

Measures

Word Memory Test (WMT)

A computerized wordlist learning PVT (Green, 2003; Green
et al., 1996). It includes six subtests, two of which are con-
sidered its primary performance validity subtests and were
utilized in the current study: Immediate recognition (IR)
and delayed recognition (DR). In the IR subtest, the exami-
nees memorized a list of word pairs. Next, they were pre-
sented with word pairs, each containing a word that was
previously presented and a foil. For each pair, they were
requested to select the word which had appeared in the orig-
inal list and were provided with feedback regarding the
accuracy of their response. The DR subtest, identical to
the IR subtest except for a change in foil words, was admin-
istered 30 min later (for an earlier study using the Hebrew
version of the WMT, see Hegedish & Hoofien, 2013). Out-
come measures in the current study were accuracy (% cor-
rect responses) and response time (RTyjea, in ms) for each
subtest. An additional outcome measure (consistency,
CNS) was generated by calculating the consistency of the
participants’ responses in the IR and DR subtests. See the
WMT’s manual for additional information (Green, 2005).

European Journal of Psychological Assessment (2022), 38(1), 6-14
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Table 1. Demographic and WMT outcome measures in the four experimental conditions (SIM-LOAD, SIM-NoLOAD, HC-LOAD, and HC-NoLOAD)

Simulators (SIM)

Honest controls (HC)

Cognitive load (A) No cognitive load (B)

Cognitive load (C) No cognitive load (D)

Measures n =238 n =239 n =39 n =238 Statistical analyses
Demographic
Age (years) 23.26 £ 3.33 23.79 £ 3.48 22.49 + 2.30 23.00 + 2.01 F(3,150) = 1.42 p = .239
Education (years) 12.55 + 1.48 12.46 + 0.91 12.36 + 0.78 12.21 +0.70 F(3,150) = 0.80 p = .497
Gender (females) 33 (86.80%) 32 (82.10%) 34 (87.20%) 36 (94.70%) x%(3) = 2.93, p = .403
WMT’s IR-subtest
Accuracy (% correct) 4487 £16.13 51.35 + 18.63 91.67 £ 7.93 98.49 + 3.37 -
RTmean (Ms) 2,758 + 2,601 3,413 £ 2,171 1,598 + 499 1,238 + 281 -
WMT’s DR-subtest
Accuracy (% correct) 44,93 + 16.08 44,42 + 15.71 91.02 + 8.73 98.35 + 3.69 -
RTmean (Ms) 2,621 + 2,598 2,471 + 1,599 1,376 + 435 1,029 + 231 -
WMT general
CNS (%) 60.20 + 16.07 62.31 + 12.41 90.00 + 8.13 98.29 + 3.49 -

Note. Data represent mean = SD, except for gender. CNS = Consistency score; DR = Delayed recognition; HC = Honest controls; IR = Immediate recognition;
RTuvean = Mean response time; SIM = Simulators; WMT = Word Memory Test. For detailed statistical analyses of the WMT’s outcome measures see
Differences in Performance Between Immediate and Delayed Memory Subtests subsection in the Results section.

Strategy Utilization and Compliance Feedback
Questionnaire

An open-ended self-report questionnaire that included two
items: (a) Strategy utilization: The participants were
requested to describe strategies that they utilized to feign
cognitive impairment. More specifically, they were pro-
vided with the following instruction: “Please write down
the strategies you used while performing the tests so as to
present yourself as having a cognitive impairment”. Partic-
ipants were provided with an option to list up to three
strategies and encouraged to be as specific as they could
in their descriptions. (b) Compliance: Compliance with
experimental instructions was assessed using a 7-point
Likert scale, ranging from 1 to 7 (high scores indicating bet-
ter compliance). While strategy utilization was measured
solely among simulators, compliance was measured in both
participant groups.

Dual-Task Interference

An auditory task that manipulates cognitive load (for stud-
ies using the manipulation, see Barhon et al, 2015;
Batt et al., 2008; Craik, 1982). As part of the task, numbers
(1-9) were presented to participants via an audio recording
at 3-second intervals. Participants added the number three
to each number presented to them, stating their answer
aloud.

Procedure

Participants filled out a demographic-medical questionnaire
and were then randomly assigned to one of four conditions,
according to group (SIM/HC) and cognitive load (LOAD/

European Journal of Psychological Assessment (2022), 38(1), 6-14

NoLOAD). Simulators were provided with a script and
requested to play the part of an examinee who has been
involved in a car accident in which they sustained a concus-
sion. Despite returning to their normal level of functioning,
the examinee has been encouraged to falsify the existence
of cognitive impairment and thereby receive a larger settle-
ment in a lawsuit that was filed against their insurance
company. Simulators were also requested not to present
exaggerated impairments and to perform the task in a man-
ner that would be deemed authentic, as recommended by
Rogers and Bender (2018, pp. 592-614). Finally, they were
notified that a cash prize of $100 would be raffled among
the participants acting in accordance with the experimental
instructions. In other words, simulators were provided with
an incentive to succeed in feigning impairment while avoid-
ing detection. In contrast, honest controls were requested to
perform the tests to the best of their ability. To assess com-
prehension, participants were requested to describe the
script and experimental instructions in their own words
(i.e., the recall and comprehension elements of the recom-
mended manipulation check; Rogers & Bender, 2018, pp.
599-600). Next, all participants performed the WMT’s
IR-subtest. Participants in the LOAD condition performed
the dual-task interference for the duration of the subtest’s
learning phase, while those in the NoLOAD condition per-
formed it without any interference. Between the adminis-
tration of the IR and DR subtests, participants performed
the CogState recommended battery for the assessment of
traumatic brain injury (TBI) patients (i.e., Detection, Identi-
fication, One Card Learning, and One-Back tasks; Louey
et al.,, 2014). After completion, participants filled out the
feedback questionnaire. As detailed earlier, it included
two items, the second of which assessed participants’
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compliance. This item therefore constituted the second ele-
ment of the manipulation check, termed “reported effort”
by Rogers and Bender (2018, pp. 599-600).

Data Analysis

Preliminary Procedures

Response time outliers were identified based on individual
RT distributions; response times faster than 200 ms and
slower than 4 SDs above the individual mean were
excluded from further analyses (similar to Braw, 2021;
Schmiedek et al., 2007). Except for one participant who
had two outliers and another who had three outliers, no
more than one response time datum was discarded per par-
ticipant. The groups were then compared in demographic
variables using independent samples ¢-tests and %2 analyses
(for parametric and non-parametric measures, respec-
tively). For all comparisons, statistical significance was set
at p < .05.

Analyses of Strategy Utilization
The use of strategies was analyzed using the following
means:

Number of Endorsed Strategies

The total number of strategies used by each simulator was
calculated based on the feedback questionnaire. The groups
of simulators (i.e., SIM-LOAD/SIM-NoLOAD) were then
compared using independent samples ¢-tests.

Type of Endorsed Strategy (Intuitive vs. Non-Intuitive)
The specific strategies that were noted in the feedback ques-
tionnaire were classified into broad categories using content
analysis. This was accomplished in two consecutive stages.
First, two research assistants separately classified the strate-
gies into two broad categories; intuitive and non-intuitive
strategies. The former included any reference to an attempt
to manipulate accuracy measures, while the latter included
a reference to all other feigning strategies. The research
assistants were provided with representative examples
(e.g., “I tried to make errors even when I knew the correct
response”) of the first category from the PIs (EO and YB).
A third category included all cases in which no strategy
was mentioned in the feedback questionnaire (“non”).
A joint consultation was then performed among all research
team members, leading to a unanimous agreement regard-
ing the classification (i.e., regarding only one case was there
an initial disagreement during the consultation). Next, both
intuitive and non-intuitive strategies were subdivided in an
iterative manner; the PIs performed a preliminary inspec-
tion of the feedback questionnaires and provided the two
research assistants with subcategories based on common

© 2021 Hogrefe Publishing

characteristics (e.g., “manipulation of response times,”
“inattentiveness,” and “other” for the non-intuitive strate-
gies). The research assistants then separately classified the
intuitive and non-intuitive strategies and then conducted
joint consultations with the PIs regarding each type of strat-
egy. This was repeated twice, each time leading to a more
refined list of subcategories (i.e., three and five subcate-
gories for intuitive and non-intuitive strategies, respectively;
see examples in the Electronic Supplementary Material,
ESM 1). These subcategories were not overlapping, as each
strategy fitted only one subcategory. A final joint consulta-
tion of all research team members was held with disagree-
ments noted in only a few cases (5% of the strategies),
cases in which agreement was reached unanimously during
the consultation. Next, the number of endorsed strategies
in each category (i.e., 0-3 intuitive and 0-5 non-intuitive)
was calculated per simulator. The groups of simulators
(SIM-LOAD/SIM-NoLOAD) were then compared using
independent samples t-tests (a set at .025 following a
Bonferroni correction).

Differences in Performance Between Immediate

and Delayed Memory Subtests

Two repeated-measures analysis of variance (ANOVA)
were used to analyze the WMT’s outcome measures (i.e.,
accuracy and RTyean)- Each included two between-subjects
factors (group: SIM/HC; cognitive load: LOAD/NoLOAD)
and a within-subject factor of time (IR subtest/DR subtest).

Exploratory Analysis

Each participant was scored as either passing or failing the
WMT based on the WMT’s classification scheme (Green,
2005, pp. 9-12). Next, the WMT’s sensitivity and specificity
were determined (Heilbronner et al., 2009, pp. 1119-1120).
In addition, compliance of simulators and honest controls,
based on the feedback questionnaire, was compared using
an independent samples ¢-test.

Results

Analyses of Strategy Utilization

Number of Endorsed Strategies

Participants in the SIM-LOAD group reported using signif-
icantly fewer strategies (1.76 + 0.75) than the SIM-NoLOAD
group (2.18 = 0.76), £(75) = 2.42, p = .018, d = 0.55.

Type of Endorsed Strategy (Intuitive vs. Non-Intuitive)
The proportions of participants reporting the use of an intu-
itive strategy were high in both groups (SIM-LOAD:
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84.21%; SIM-NoLOAD: 74.36%). The groups also did not
differ significantly in the endorsement of these intuitive
strategies, £(75) = —0.36, p = .723, d = 0.08. This contrasted
with the use of non-intuitive strategies. These were
endorsed by markedly fewer simulators (i.e., 67.53%) and,
importantly, SIM-LOAD participants reported using signifi-
cantly fewer non-intuitive strategies (0.76 + 0.82) than
those belonging to the SIM-NoLOAD group (1.23 = 0.74),
t(75) = 2.62, p = .010, d = 0.60. Correspondingly, 52.63%
of participants in the SIM-LOAD group reported using at
least one non-intuitive strategy, compared to 82.05% in
the SIM-NoLOAD group. Content analysis revealed that
non-intuitive strategies included the manipulation of
response times (slowing response times: 29.87%; impulsive-
ness: 22.08%), modifying performance according to the
perceived level of difficulty (20.78%), inattentiveness,/con-
fusion (19.48%), and feigning based on assumptions
regarding individuals with brain injury (7.79%). See Elec-
tronic Supplementary Material (ESM 1) for the description
of strategies endorsed by the simulators, as well as illustra-
tive quotes.

Differences in Performance Between Immediate
and Delayed Memory Subtests
There were significant group, cognitive load, and time main
effects in the ANOVA of participants’ accuracy in the
WMT’s IR and DR subtests, F(1, 150) = 643.39, p < .001,
n? = .81; F(1, 150) = 6.92, p = .009, n* = .04; F(1, 150) =
7.29, p = .008, n* = .05; respectively. Notably, the interac-
tion effect was also significant, F(1, 150) = 7.04, p = .009,
n® = .04. Post hoc paired-samples t-tests indicated that
accuracy significantly decreased between the IR and DR
subtests only among simulators that were not exposed to
the cognitive load manipulation (i.e., SIM-NoLOAD),
t(38) = 3.22, p = .003 (see Table 1 and Figure 1).
Regarding response times in the WMT, there were signif-
icant group and time main effects, F(1, 150) = 35.16, p <
.001, n? = .19; F(1, 150) = 30.75, p < .001, n? = .17; respec-
tively, while the cognitive load main effect was not signifi-
cant, F(1, 150) = 0.04, p = .843, n° < .001. Notably, a
significant interaction was evident, F(1, 150) = 9.02, p =
.003, n? = .06. Post hoc paired-samples t-tests indicated a
significant decrease in response times between the IR and
DR subtests in all groups, except among simulators that
were exposed to the cognitive load manipulation
(SIM-LOAD), £(37) = 1.10, p = .279.

Exploratory Analyses

All simulators, irrespective of cognitive load condition,
failed the WMT. The WMT’s classification scheme was
therefore associated with perfect sensitivity. However, its
specificity was 89.6% since eight honest controls failed

European Journal of Psychological Assessment (2022), 38(1), 6-14

the WMT according to its classification scheme. Interest-
ingly, significantly more controls in the load condition failed
the WMT than those in the no-load condition (7 = 7 vs.
n =1), y’(1) = 4.85, p = .028, OR = 8.09. Specificity was
therefore 82.0% in the HC-LOAD group and 97.4% in
the HC-NoLOAD group. Regarding compliance with exper-
imental instructions, no significant difference was found
between simulators (5.96 * 0.98) and honest controls
(6.25 + 1.04), £(152) = 1.75, p = .081, d = 0.29.

Discussion

Despite the importance of detecting feigned cognitive
impairment, we have limited understanding regarding the
choice and implementation of feigning strategies. By using
a cognitive load manipulation, the current study modeled
factors that reduced the examinees’ available cognitive
resources. More specifically, the rate and quality of feigning
strategies were assessed while participants performed a
well-established FCRM-PVT in either a cognitive load or
a control condition.

Simulators reported the use of significantly fewer strate-
gies when performing the WMT under cognitive load, com-
pared to those who performed it in the control condition
(SIM-LOAD and SIM-NoLOAD, respectively). A likely
explanation is that the manipulation reduced their cognitive
resources (Ayres & Paas, 2012) and consequently restricted
the number of feigning strategies devised by the simulators.
A theoretical explanation for this finding can be found in
studies of other deceptive behaviors. These studies concep-
tualize most types of lying as cognitively more demanding
than truth-telling (Depaulo et al., 2003; Vrij et al., 2001;
Walczyk et al., 2005, 2018). Feigning cognitive impairment
necessitates the examinee to inhibit correct responses,
monitor and control their performance, and remind them-
selves throughout the assessment to act in a consistent
and believable manner. As these factors have been sug-
gested to reduce cognitive resources in other types of
deceptions (Vrjj et al., 2008), they likely also tax the cogni-
tive resources of those feigning cognitive impairment.
Correspondingly, neuroimaging studies suggest that falsify-
ing memory requires greater activation of cognitive control
networks (Kosheleva et al.,, 2016), while those that feign
cognitive impairment have longer response times compared
to presumably honest controls (see Braw, 2021). Regarding
the latter point, honest examinees have relatively longer
response times for incorrect than correct trials in FCRM-
PVTs, while the RTs among simulators are comparable
between the two types of trials (Kanser et al., 2019,
p. 13). This suggests that response times of honest controls
are slower only in the few items that they struggle to
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Figure 1. Accuracy rates of SIM-LOAD (n = 38), SIM-NoLOAD (n = 39), HC-LOAD (n = 39), and HC-NoLOAD (n = 38) groups in the WMT’s IR and DR
subtests. Error bars represent standard error of measurement (SEM). DR = Delayed recognition; IR = Immediate recognition; WMT = Word Memory

Test.

remember, while the processing of those feigning cognitive
impairment is longer for both types of responses. Though
indirect, these findings have been interpreted to be the
product of the additional cognitive processes that the
deception entails and its cognitively taxing nature. Factors
that further reduce the examinee’s cognitive resources
may consequently reduce the number of feigning strategies
that are employed.

Deliberately making errors in FCRM-PVTs constitutes an
intuitive feigning strategy utilized by most simulators. For
example, purposeful incorrect responding and purposeful
forgetting were the most frequently reported feigning
strategies in Kanser et al. (2017). Similarly, Tan et al.
(2002) found memory loss to be the most common strategy
used by simulators (see also Iverson, 1995). Consistent with
these earlier findings, the most frequently reported strategy
by simulators in the current study was performing deliber-
ate errors (79.22%), followed by less intuitive strategies
(e.g., modifying performance according to the perceived
level of task difficulty). Importantly, simulators in the cog-
nitive load manipulation condition (SIM-LOAD) reported
using significantly fewer non-intuitive feigning strategies
than those in the control condition (SIM-NoLOAD), while
the groups did not differ in the reported manipulation of
accuracy rates (i.e., a relatively intuitive feigning strategy).
Analyzing changes in participants’ accuracy between the
IR and DR WMT subtests mirrored the earlier reported
findings. As indicated in a series of classic experiments,
retention of briefly presented visual information, even over
fairly long periods of time, is substantial (Nickerson, 1968).
Examinees are therefore expected to maintain similar

© 2021 Hogrefe Publishing

accuracy rates in the two WMT subtests. In contrast, those
feigning cognitive impairment may erroneously presume
that the memory trace fades with time and decrease their
accuracy between immediate and delayed testing (for a
description of detection methods based on the violation
of learning principles, see Rogers & Bender, 2018). This
was indeed found among simulators (SIM-NoLOAD) in
the current study, as well as among outpatients that failed
the WMT (Green, 2005, pp. 31-32). In contrast, simulators
who were exposed to the cognitive load manipulation (SIM-
LOAD) did not show this decrease in accuracy rates
between subtests, suggesting that their reduced cognitive
resources decreased their use of this feigning strategy. Fur-
thermore, only these participants did not show a significant
decrease in response times between the IR and DR sub-
tests. Possibly, they continued to experience a reduction
in their cognitive resources and did not benefit as other
participants from prior exposure to the task (i.e., a practice
effect). In summary, the cognitive load manipulation
seemed to have a twofold effect on strategy endorsement,
diminishing both the quantity and quality of feigning -
strategies (i.e., fewer strategies were utilized and those that
were used tended to be more intuitive). Interestingly,
more honest controls in the load condition failed the
WMT than those in the no-load condition. This decrease
in specificity mirrors that found when individuals with
brain injuries performed the WMT while concurrently
performing an auditory distraction task (Batt et al., 2008).
Though not the aim of the current study, the clinical impli-
cations of these findings should be explored in future
studies.

European Journal of Psychological Assessment (2022), 38(1), 6-14



https://econtent.hogrefe.com${ contentReq.requestUri} - Saturday, May 04, 2024 1:43:16 PM - IP Address:18.118.1.158

E. Omer & Y. Braw, Cognitive Load and Feigning Strategies

Several limitations of the current study should be noted
before summarizing its findings. First, simulation studies
provide excellent control over internal validity and are
therefore suited for exploratory research. That being said,
a major limitation of this research design lies in its inability
to ensure experimental instructions are appropriately fol-
lowed by simulators and that supposedly honest controls
actually perform the task to the best of their ability. This
is always a concern, even when manipulation checks are
in place, as in the current study. Moreover, the external
validity of simulation research design has been criticized
(Rogers & Bender, 2018, p. 11), including the daunting chal-
lenge to approximate actual incentives. To reduce the
impact of this challenge, participants were given an incen-
tive to succeed in presenting impairments in a manner that
would be deemed credible. There is therefore a need for
studies in real-life clinical settings to ensure the generaliz-
ability of the findings. Second, the current study used an
open-ended self-report questionnaire to evaluate simula-
tors” endorsed strategies. As it was filled out at the end of
the experiment, the information gathered regarding strate-
gies used while performing the WMT may have been dis-
torted. Thus, it would be of interest to assess strategy
utilization during the performance of the tests and not only
at their completion, hopefully without interfering with test
performance itself. Third, only one type of FCRM-PVT
was employed in the current study. Researchers are encour-
aged to assess the effects of cognitive load manipulations
on strategy utilization in other FCRM-PVTs, as well as stan-
dard neuropsychological tests. In addition to the sugges-
tions listed earlier, researchers are encouraged to include
coached simulators, especially using strategy-based coach-
ing which has been proven as effective (Rogers & Bender,
2018, pp. 596-597), and to provide ample time and incen-
tives for participants to devise strategies. This will enhance
our understanding of the effects of cognitive load on feign-
ing strategies that were devised prior to the start of the
assessment, in contrast to the current study in which simu-
lators devised them during the experimental session itself.
Thereby, the ecological validity of these future studies will
be enhanced. In addition, it would be of interest to assess
the impact of cognitive load manipulations among neu-
ropsychiatric patients. These studies may clarify whether
these manipulations interact with the disorder to affect
examinees’ ability to form feigning strategies. Relatedly,
these studies may pave the way to model, using cognitive
load manipulation, the impact of certain neuropsychiatric
conditions on feigning strategy formation and other
cognitive processes of interest. Finally, the current study
aimed to build a more solid foundation for clinical work
and future theory-driven development of PVTs. Research-
ers can explore such clinical implications through the
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development of novel PVTs which are aimed at taxing par-
ticipants’ cognitive resources or, alternatively, by reducing
such resources when performing existing PVTs (i.e., adding
a cognitive load manipulation). This will potentially reduce
strategy utilization and consequently allow easier identifica-
tion of feigning. It should be noted, however, that this will
necessitate a carefully planned research program. For
example, increasing cognitive load will likely reduce speci-
ficity (i.e., more honest examinees may be erroneously
labeled as feigners), stressing the need to evaluate the
tradeoff between the positive and negative ramifications
of each change in established procedures.

In conclusion, studies addressing strategy utilization of
examinees feigning cognitive impairment are numbered.
Applying cognitive approaches, such as inducing cognitive
load, can enrich existing methods that aim to uncover cog-
nitive processes involved in feigning behavior (Walczyk
et al., 2018). The current study employed such an approach
to investigate the effect of a cognitive load manipulation on
strategy utilization, indicating that reduced cognitive
resources impact both quantitative and qualitative aspects
of in-vivo feigning strategies. Though hopefully providing
an insightful theoretical glimpse into the phenomenon,
these findings should be considered preliminary. Further
studies are needed to both validate and extend the findings.
Such studies may help uncover the cognitive factors
involved in the formation of feigning strategies during
neuropsychological assessments and potentially advance
clinical practices.

Electronic Supplementary Materials

The electronic supplementary material is available with
the online version of the article at https://doi.org/
10.1027/1015-5759/a000636

ESM 1. Summary of strategies used by simulators.

References

Ayres, P., & Paas, F. (2012). Cognitive load theory: New directions
and challenges. Applied Cognitive Psychology, 26(6), 827-832.
https://doi.org/10.1002/acp.2882

Barhon, L. I., Batchelor, J., Meares, S., Chekaluk, E., & Shores,
E. A. (2015). A comparison of the degree of effort involved in the
TOMM and the ACS Word Choice Test using a Dual-Task
Paradigm. Applied Neuropsychology: Adult, 22(2), 114-123.
https://doi.org/10.1080/23279095.2013.863775

Batt, K., Shores, E. A, & Chekaluk, E. (2008). The effect of
distraction on the Word Memory Test and Test of Memory
Malingering performance in patients with a severe brain injury.
Journal of the International Neuropsychological Society, 14(6),
1074-1080. https://doi.org/10.1017/5135561770808137X

© 2021 Hogrefe Publishing



https://econtent.hogrefe.com${ contentReq.requestUri} - Saturday, May 04, 2024 1:43:16 PM - IP Address:18.118.1.158

E. Omer & Y. Braw, Cognitive Load and Feigning Strategies

Bigler, E.D. (2012). Symptom validity testing, effort, and
neuropsychological assessment. Journal of the International
Neuropsychological Society, 18(4), 632-642. https://doi.org/
10.1017/51355617712000252

Braw, Y. (2021). Detection of feigned cognitive impairment: Utility
of response time measurements in the performance validity
subtests of the Word Memory Test. Unpublished Manuscript.

Bush, S. S., Ruff, R. M., Tréster, A. |, Barth, J. T., Koffler, S. P.,
Pliskin, N. H., Reynolds, C. R., & Silver, C. H. (2005). Symptom
validity assessment: Practice issues and medical necessity:
NAN Policy & Planning Committee. Archives of Clinical Neu-
ropsychology, 20(4), 419-426. https://doi.org/10.1016/j.acn.
2005.02.002

Craik, F. 1. (1982). Selective changes in encoding as a function of
reduced processing capacity. In F. Klix, J. Hoffmann, & E. van
der Meers (Eds.), Cognitive Research in Psychology (pp. 152-
161). North-Holland Publishing.

Depaulo, B. M., Lindsay, J. J., Malone, B. E., Muhlenbruck, L., &
Charlton, K. (2003). Cues to deception. Psychological Bulletin,
129(1), 74-118. https://doi.org/10.1037/0033-2909.129.1.74

Driskell, T., & Driskell, J. E. (2019). Got theory? Multitasking,
cognitive load, and deception. In T. Docan-Morgan (Ed.), The
Palgrave handbook of deceptive communication (pp. 145-165).
Palgrave Macmillan. https://doi.org/10.1007/978-3-319-96334-
1.8

Eglit, G. M. L., Lynch, J. K., & McCaffrey, R.J. (2017). Not all
performance validity tests are created equal: The role of
recollection and familiarity in the Test of Memory Malingering
and Word Memory Test. Journal of Clinical and Experimental
Neuropsychology, 39(2), 173-189. https://doi.org/10.1080/
13803395.2016.1210573

Green, P. (2003). Word Memory Test for Windows: User’s manual
and program. Green’s Publishing.

Green, P. (2005). Green’s word memory test for Microsoft Windows:
User’s manual (rev. ed.). Green’s Publishing.

Green, P., Allen, L., & Astner, K. (1996). The Word Memory Test: A
user’s guide to the oral and computer-administered forms, US
Version 1.1. CogniSyst.

Hegedish, O., & Hoofien, D. (2013). Detection of malingered
neurocognitive dysfunction among patients with acquired brain
injuries. European Journal of Psychological Assessment, 29(4),
253-262. https://doi.org/10.1027/1015-5759/a000154

Heilbronner, R. L., Sweet, J. J., Morgan, J. E., Larrabee, G. J., &
Millis, S. R. (2009). American Academy of Clinical Neuropsy-
chology consensus conference statement on the neuropsycho-
logical assessment of effort, response bias, and malingering.
Clinical Neuropsychologist, 23(7), 1093-1129. https://doi.org/
10.1080/13854040903155063

Iverson, G. L. (1995). Qualitative aspects of malingered memory
deficits. Brain Injury, 9(1), 35-40. https://doi.org/10.3109/
02699059509004569

Jones, S. M. (2017). Dissimulation strategies on standard neuropsy-
chological tests: A qualitative investigation. Brain Injury, 31(8),
1131-1141. https://doi.org/10.1080/02699052.2017.1283444

Kanser, R. J., Rapport, L. J., Bashem, J. R, Billings, N. M., Robin,
A., Axelrod, B. N., & Miller, J. B. (2017). Strategies of successful
and unsuccessful simulators coached to feign traumatic brain
injury. The Clinical Neuropsychologist, 31(3), 644—-653. https://
doi.org/10.1080/13854046.2016.1278040

Kanser, R. J., Rapport, L. J., Bashem, J. R., & Hanks, R. A. (2019).
Detecting malingering in traumatic brain injury: Combining
response time with performance validity test accuracy. The
Clinical Neuropsychologist, 33(1), 90-107. https://doi.org/
10.1080/13854046.2018.1440006

Kosheleva, E., Spadoni, A. D., Strigo, I. A., Buchsbaum, M. S., &
Simmons, A. N. (2016). Faking bad: The neural correlates of

© 2021 Hogrefe Publishing

feigning memory impairment. Neuropsychology, 30(3), 377-384.
https://doi.org/10.1037/neu0000251

Lau, L., Basso, M. R., Estevis, E., Miller, A., Whiteside, D. M.,
Combs, D., & Arentsen, T. J. (2017). Detecting coached neuropsy-
chological dysfunction: A simulation experiment regarding mild
traumatic brain injury. The Clinical Neuropsychologist, 31(8),
1412-1431. https://doi.org/10.1080/13854046. 2017.1318954

Leighton, A., Weinborn, M., & Maybery, M. (2014). Bridging the gap
between neurocognitive processing theory and performance
validity assessment among the cognitively impaired: A review
and methodological approach. Journal of the International
Neuropsychological Society, 20(9), 873-886. https://doi.org/
10.1017/5135561771400085X

Lippa, S. M. (2018). Performance validity testing in neuropsychol-
ogy: A clinical guide, critical review, and update on a rapidly
evolving literature. Clinical Neuropsychologist, 32(3), 391-421.
https://doi.org/10.1080/13854046.2017.1406146

Louey, A. G., Cromer, J. A., Schembri, A. J., Darby, D. G., Maruff, P.,
Makdissi, M., & Mccrory, P. (2014). Detecting cognitive impair-
ment after concussion: sensitivity of change from baseline and
normative data methods using the CogSport/Axon Cognitive Test
Battery. Archives of Clinical Neuropsychology, 29(5), 432-441.
https://doi.org/10.1093/arclin/acu020

Martin, P. K., Schroeder, R. W., & Odland, A. P. (2015). Neuropsy-
chologists’ Validity testing beliefs and practices: A survey of north
american professionals. The Clinical Neuropsychologist, 29(6),
741-776. https://doi.org/10.1080/13854046.2015.1087597

Nickerson, R. S. (1968). A note on long-term recognition memory
for pictorial material. Psychonomic Science, 11(2), 58-58.
https://doi.org/10.3758/BF03330991

Rogers, R., & Bender, S. D. (2018). Clinical assessment of malin-
gering and deception. Guilford Press.

Schmiedek, F., Oberauer, K., Wilhelm, O., Su, H. M., & Wittmann,
W. W. (2007). Individual differences in components of reaction
time distributions and their relations to working memory and
intelligence. Journal of Experimental Psychology: General,
136(3), 414-429. https://doi.org/10.1037/0096-3445.136.3.414

Schutte, C., Axelrod, B. N., & Montoya, E. (2015). Making sure
neuropsychological data are meaningful: Use of performance
validity testing in medicolegal and clinical contexts. Psycho-
logical Injury and Law, 8(2), 100-105. https://doi.org/10.1007/
§12207-015-9225-3

Tan, J. E., Slick, D. J., Strauss, E., & Hultsch, D. F. (2002). How'd
they do it? Malingering strategies on symptom validity tests.
Clinical Neuropsychologist, 16(4), 495-505. https://doi.org/
10.1076/clin.16.4.495.13909

Vrij, A., Edward, K., & Bull, R. (2001). Stereotypical verbal and
nonverbal responses while deceiving others. Personality and
Social Psychology Bulletin, 27(7), 899-909. https://doi.org/
10.1177/0146167201277012

Vrij, A., Fisher, R. P., & Blank, H. (2017). A cognitive approach to lie
detection: A meta-analysis. Legal and Criminological Psychol-
ogy, 22(1), 1-21. https://doi.org/10.1111/lcrp.12088

Vrij, A, Mann, S. A,, Fisher, R. P., Leal, S., Milne, R., & Bull, R. (2008).
Increasing cognitive load to facilitate lie detection: The benefit of
recalling an event in reverse order. Law and Human Behavior,
32(3), 263-265. https://doi.org/10.1007/s10979-007-9103-y

Walczyk, J. J., Schwartz, J. P., Clifton, R., Adams, B., Wei, M. . N.,
& Zha, P. (2005). Lying person-to-person about life events: A
cognitive framework for lie detection. Personnel Psychology, 58,
141-170.

Walczyk, J. J., Sewell, N., & DiBenedetto, M. B. (2018). A review of
approaches to detecting malingering in forensic contexts and
promising cognitive load-inducing lie detection techniques.
Frontiers in Psychiatry, 9(700), 1-14. https://doi.org/10.3389/
fpsyt.2018.00700

European Journal of Psychological Assessment (2022), 38(1), 6-14



https://econtent.hogrefe.com${ contentReq.requestUri} - Saturday, May 04, 2024 1:43:16 PM - IP Address:18.118.1.158

E. Omer & Y. Braw, Cognitive Load and Feigning Strategies

Willison, J., & Tombaugh, T. N. (2006). Detecting simulation of
attention deficits using reaction time tests. Archives of Clinical
Neuropsychology, 21(1), 41-52. https://doi.org/10.1016/].
acn.2005.07.005

History

Received July 11, 2020

Revision received November 8, 2020
Accepted December 6, 2020

Published online March 2, 2021

EJPA Section / Category Cognitive Science

Acknowledgment

Special gratitude is given to the psychology undergraduate
students, Eden Ofir-Katzav and Asaf Dubinsky, for aiding in the
recruitment procedure of the participants and in collecting the
data. Estie Arram Feder edited the final version of the manuscript
and we thank her for this contribution to the paper.

European Journal of Psychological Assessment (2022), 38(1), 6-14

Publication Ethics

The study was approved by the University’s Institutional Review
Board (IRB) committee and all participants provided written
informed consent before study entry.

ORCID
Yoram Braw
https://orcid.org/0000-0002-5656-4863

Yoram Braw

Department of Psychology
Ariel University

POB 3

Ariel, 40700

Israel

yoramb@ariel.ac.il

© 2021 Hogrefe Publishing



https://econtent.hogrefe.com${ contentReq.requestUri} - Saturday, May 04, 2024 1:43:16 PM - IP Address:18.118.1.158

Learn about new methods for
investigating metamemory

Monika Undorf
Vered Halamish
(Editors)

New Directions
in Metamemory
Research

(O hogrefe

www.hogrefe.com

Monika Undorf/Vered Halamish (Editors)

New Directions in
Metamemory Research
Zeitschrift fur Psychologie, vol. 228/4

2020, iv/76 pp., large format
US $49.00/€ 34.95
ISBN 978-0-88937-581-9

Metamemory is ubiquitous in every-
day life: We are confronted with what
we know about our own learning and
memory processes and how we as-
sess and regulate these processes
on a daily basis. The research collat-
ed here explores new methods for
the study of metamemory (computa-
tional neuroimaging, verbal reports
as data, and time-based measures)
and addresses currentand emerging
research questions that advance our
understanding of the basis, validity,
and consequences of metamemory.

Contents and topics include

» New Methods and Questions in
Metamemory Research

 Toward a Neurocognitive Under-
standing of the Algorithms That
Underlie Metamemory Judgments

» Time-Based Measures of Monitor-
ing in Association With Executive
Functions in Kindergarten Children

» Experience Matters: Effects of
(In)Congruent Prompts About
Word Frequency on Judgments of
Learning

It indicates links between metam-
emory and other related concepts,
suggests how different perspectives
on metamemory may be integrated,
and identifies gaps in our knowledge
about memory that deserve atten-
tion in future research. These new
directions are made possible
through the knowledge gained from
diverse disciplines, including cogni-
tive psychology, developmental psy-
chology, educational psychology,
and neuroscience.

« Learning From (Test) Experience:
Testing Without Feedback
Promotes Metacognitive
Sensitivity to Near-Perfect
Recognition Memory

« Reactivity of Judgments of
Learningin a Levels-of-Processing
Paradigm

» The Language of Recollection in
Support of Recognition Memory
Decisions

« Louder = Larger = Clearer:
Examining the Consistency of
Metamemory Illusions

(D hogrefe




https://econtent.hogrefe.com${ contentReq.requestUri} - Saturday, May 04, 2024 1:43:16 PM - |P Address:18.118.1.158

Get connected -
with us!

Follow us on Twitter or LinkedIn to get the latest news about
recent releases, the most exciting research published in our
journals, free resources such as free access research articles
or interviews with Hogrefe authors and editors, special offers,
and much more.

e (D hogrefe




https://econtent.hogrefe.com${ contentReq.requestUri} - Saturday, May 04, 2024 1:43:16 PM - IP Address:18.118.1.158

Original Article

by

You Can Play the Game Without
Knowing the Rules - But You're
Better Off Knowing Them

The Influence of Rule Knowledge on Figural Matrices Tests

Julie Levacher', Marco Koch', Johanna Hissbach?, Frank M. Spinath’,

and Nicolas Becker’

"Department of Individual Differences & Psychodiagnostics, Saarland University, Saarbrucken, Germany
“Department of Biochemistry and Molecular Cell Biology, University Medical Center Hamburg-Eppendorf (UKE), Hamburg, Germany

Abstract: Due to their high item difficulties and excellent psychometric properties, construction-based figural matrices tasks are of particular
interest when it comes to high-stakes testing. An important prerequisite is that test preparation — which is likely to occur in this context — does
not impair test fairness or item properties. The goal of this study was to provide initial evidence concerning the influence of test preparation.
We administered test items to a sample of N = 882 participants divided into two groups, but only one group was given information about the
rules employed in the test items. The probability of solving the items was significantly higher in the test preparation group than in the control
group (M = 0.61,SD = 0.19 vs. M = 0.41, SD = 0.25; t(54) = 3.42, p = .001; d = .92). Nevertheless, a multigroup confirmatory factor analysis, as
well as a differential item functioning analysis, indicated no differences between the item properties in the two groups. The results suggest
that construction-based figural matrices are suitable in the context of high-stakes testing when all participants are provided with test

preparation material so that test fairness is ensured.

Keywords: high-stakes testing, intelligence test, construction-based matrices test, test preparation, test fairness

It is largely acknowledged that intelligence is one of the
best predictors of academic and professional success (e.g.,
Gottfredson, 2004; Roth et al., 2015; Schmidt & Hunter,
1998). In the context of high-stakes testing (e.g., student
admission tests), figural matrices tests are promising
because they are good indicators of general intelligence
(g e.g., Deary & Smith, 2004; Jensen, 1998; cf. Gignac,
2015 for a critical discussion), economical, and easy to
administer. Several studies have indicated that two differ-
ent strategies can be used to solve figural matrices (e.g.,
Bethell-Fox et al., 1984; Hayes et al., 2011; Jarosz & Wiley,
2012). Constructive matching consists of analyzing the rules
applied in the matrix, cognitively generating the correct
solution, and selecting it from the response format.
Response elimination consists of comparing the response
options with the item stem in order to eliminate as many
distractors as possible and guessing from among the
remaining ones. Response elimination can be seen as a fall-
back strategy that is used when respondents are not able to
solve the items through constructive matching. By using
response elimination, respondents with lower mental
ability are able to enhance their test scores and show a

© 2021 Hogrefe Publishing

performance that resembles that of respondents with
higher mental ability. Recent research has demonstrated
that this distortion reduces the item difficulty and conver-
gent validity of classical figural matrices tests (Arendasy
& Sommer, 2013; Becker, Schmitz, Falk, et al., 2016). A rel-
atively new approach to solving this problem is the matrices
construction task (Becker et al., 2015; Becker & Spinath,
2014), which requires participants to individually construct
their own responses. Figure 1 presents an example of such
an item. The item stem is the same as in classical figural
matrices. It can be found in the upper part of the figure
and consists of eight cells containing combinations of
geometric figures that follow certain logical rules (e.g., the
addition of symbols across the rows). The last cell is left
empty, and respondents have to find the solution that com-
pletes the matrix according to the rules in the other cells. In
contrast to classical matrices, the response choices in the
lower part of the figure do not consist of predefined solu-
tions but instead consist of a set of 24 symbols that have
been used to construct the item stems. A respondent can
thereby construct a complete response by choosing several
of the appropriate symbols.

European Journal of Psychological Assessment (2022), 38(1), 15-23
https://doi.org/10.1027/1015-5759/a000637
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Figure 1. Example of an item stem and all possible answers. The correct answers are marked with an X.

In the context of high-stakes testing, test preparation is
an issue that needs to be taken into account (Buchmann
et al., 2010). Although slightly diverging categorizations of
test preparation methods can be found in the literature
(e.g., Arendasy et al, 2016; Hausknecht et al., 2007;
Messick, 1982; Schneider et al., 2020), a differentiation
between retesting, test familiarization, and test coaching

European Journal of Psychological Assessment (2022), 38(1), 15-23

seem plausible. Retesting consists of repeatedly taking the
same test (at least twice) without receiving any further
information about the correctness of the answers or specific
test-taking strategies. Meta-analytic results have indicated
that repeating a test increases test scores with a mean effect
of M(d) = .37 (Scharfen et al., 2018). Test familiarization
methods are aimed at increasing respondents’ test-wiseness
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by explaining formal aspects of the test (e.g., the number of
items and time limits) and general test-taking strategies
(e.g., how to use the answer sheet, time-management
strategies) or by providing the opportunity to practice with
alternate test forms. Test familiarization methods that are
aimed at increasing test-wiseness have shown small to neg-
ligible influences on test results (Burns et al., 2008; Powers
& Alderman, 1983). For test familiarization using alternate
test forms, meta-analyses have reported mean effects of
M(d) = .23 (Scharfen et al., 2018), M(d) = .21 (Hausknecht
et al., 2007), and M(d) = .23 (Kulik et al., 1984). Test coach-
ing is a more extensive intervention that - in addition to the
contents of test familiarization - also provides information
about the topics covered by the test and specific test-taking
strategies as well as the opportunities to solve a larger set of
items and to receive feedback on the chosen answer option
(s). Meta-analytic results have indicated that coaching
improves test scores with mean effects of M(d) = .43 (Kulik
et al.,, 1984) and M(d) = .64 when combined with practice
(Hausknecht et al., 2007). In the context of figural matrices,
test coaching can consist of teaching respondents the rules
employed in the item stems. Two recent studies compared
respondents who watched a short video that explained the
rules with unprepared control groups and found effects that
were comparable or even better than the coaching effects
reported in the meta-analyses (Loesche et al., 2015: M(d)
= .51, .14 < d < .81; Schneider et al., 2020: M(d) = 1.24,
119 < d < 1.31).

It is widely acknowledged that when scores increase as a
result of test preparation, this does not represent gains
in ability (Estrada et al., 2015; te Nijenhuis et al., 2007).
Individual differences in test preparation might therefore
mask ability differences and negatively affect test validity
(cf. Messick, 1982). Schneider and colleagues (2020) con-
ducted two studies to compare the correlations of the
scores from a figural matrices test across different response
formats with the scores from another intelligence test.
Although they were comparably high in the test preparation
(r = .53/.58/.45) and control groups (r = .56/.53/.38), in
most cases, they were considerably lower when the two
groups were combined (r = .40/.42/.36). This finding can
be explained by the fact that respondents with comparable
scores on the intelligence test achieved higher scores on the
figural matrices test when they received test preparation
materials. Loesche and colleagues (2015) compared the
correlations of the scores from a figural matrices test and
a working memory battery. In two of three experiments,
the correlation in the test preparation group (r = .62/.87/
.61) was higher than in the control group (r = .46/.86/
.42). They speculated that these differences were caused
by different solution strategies that differed in their
demands on working memory. Unfortunately, they did
not specify the corresponding correlations in the combined
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samples. Given the fact that the matrices test scores dif-
fered between the test preparation and control groups, it
is, however, most likely that these results would be similar
to Schneider and colleagues’ (2020) results.

To conclude, the scores on cognitive ability tests in gen-
eral and figural matrices tests, in particular, can be
improved by test preparation. Taking into consideration
that increases in scores due to test preparation do not rep-
resent gains in cognitive ability, convergent validity is
threatened (and most likely criterion validity is too).
Another problem is that tested fairness might be dimin-
ished because test preparation material is often expensive.
Financially underprivileged respondents who cannot afford
it might therefore suffer from disadvantages. Schneider and
colleagues (2020) therefore suggested that all respondents
be allowed to prepare in the same way in order to attenuate
differences in rule knowledge and thereby improve the
validity and fairness of figural matrices tests in high-stakes
settings. With the current study, we present initial insights
concerning brief test preparation material that simply con-
sists of giving respondents written information about the
rules employed in the test. Our first goal was to evaluate
the effectiveness of the material and to compare it with
the more extensive approaches used by Schneider and
colleagues (2020) and Loesche and colleagues (2015).
Additionally, we wanted to test whether the convergent
validity concerning a natural science test and the criterion
validity concerning scholastic achievement would diminish
when combining groups of prepared and unprepared
respondents. Following Loesche and colleagues’ (2015)
assumption of different solution strategies between the
groups, we wanted to study the possible influences of test
preparation on the item properties.

Methods

Sample and Procedure

The total sample consisted of 882 participants (71.09%
female) with a mean age of 19.67 years (SD = 2.01, 16 <
age < 35) who were administered an admission test for a
German medical school in August 2018. Participants were
free to decide to take part in our study after they took the
actual admission test but before they completed the whole
day of testing. As compensation, they received feedback
on their performance. The participants were randomly
assigned to two different lecture halls in which the admis-
sion test took place. Participants in one lecture hall were
given the test preparation material, whereas participants
in the other lecture hall served as the control group. After
providing informed consent, all participants received
written instructions concerning the response format.

European Journal of Psychological Assessment (2022), 38(1), 15-23
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Table 1. Item difficulties and part-whole correlations for the test preparation group (p) and the control group (c)

ltem Rules Po Pe o re bo be Wald Wald, MH, MH,
1 1 94 .95 .31 .20 —2.35 —2.52 3.50 <.001 -1.79 C
2 1 .92 .90 .40 34 —2.06 -1.92 2.79 .01 -1.25 B
3 1 .95 .93 .33 24 —2.44 —-2.29 1.95 .05 —0.69 A
4 1 .83 .80 A7 12 -1.39 —1.26 4.65 <.001 —0.03 A
5 1 .84 .68 45 .37 —1.41 -0.33 —2.70 .01 1.65 C
6 2 .63 43 43 40 —0.47 0.26 1.46 15 0.14 A
7 2 77 49 45 48 —1.04 0.03 —2.35 .02 1.46 B
8 2 .65 .32 .66 43 -0.19 0.68 0.40 .69 —0.08 A
9 2 .67 .40 .57 49 —0.60 0.36 —0.85 .39 0.29 A
10 2 77 .51 .51 .68 —1.05 —0.06 —1.60 1 0.70 A
11 2 .63 46 .63 .36 —0.45 0.13 2.89 <.001 —0.62 A
12 2 .78 .63 .54 47 -1.12 —0.48 1.31 19 —0.50 A
13 2 A 21 48 .40 0.20 1.18 —0.25 .81 0.23 A
14 3 .66 .51 .53 .54 —0.58 —0.06 3.33 <.001 —1.34 B
15 3 .60 .38 .59 .59 -0.36 0.45 0.85 .39 —0.86 A
16 3 .64 .37 .60 .68 —0.50 0.47 —0.84 40 —0.08 A
17 3 .65 .33 72 .62 —0.54 0.66 —2.89 <.001 0.15 A
18 3 .61 42 b4 .54 —0.40 0.29 1.89 .06 —0.84 A
19 3 .57 .39 .51 .62 -0.25 0.41 2.36 .02 —0.83 A
20 3 .60 .23 .65 .57 —0.36 1.07 —4.70 <.001 1.45 B
21 3 .65 .36 .61 .63 —0.53 0.51 —-1.52 13 0.04 A
22 4 .39 15 .52 v 0.36 1.52 —1.52 13 0.30 A
23 4 45 19 .61 .58 0.17 1.33 -1.75 .08 —0.45 A
24 4 .48 .20 .61 .49 0.08 1.28 —2.14 .03 0.23 A
25 4 .35 1 .65 .61 0.53 1.83 —2.41 .02 0.22 A
26 5 .30 1 49 46 0.73 1.90 —1.20 .23 -0.156 A
27 5 .35 .10 .66 40 0.53 1.92 —2.96 <.001 0.72 A
28 5 24 .07 47 45 0.97 2.29 —1.90 .06 —0.10 A

Notes. p,, = the probability that the test preparation group would solve the item; p. = the probability that the control group would solve the item; r, = part-
whole correlation for the preparation group; ro = part-whole correlation for the control group; b, = item difficulty for the preparation group; b, = item
difficulty for the control group; Wald = z-statistic; Wald, = significance of the Waldtest; MH, = Extent of the DIF according to the Mantel-Haenszel statistic;
MH, = Classifier for MHa. A = no significant DIF; B = moderate DIF; C = large DIF.

In addition, the preparation group received detailed written
information concerning the rules employed in the matrices
test. The instructions used in the two groups can be found
in the Electronic Supplementary Material, ESM 1. The
461 participants (69.63% female) in the test preparation
group had a mean age of 19.70 years (SD = 2.08, 16 <
age < 35). The control group consisted of 421 participants
(72.68% female) with a mean age of 19.63 years (SD =
1.93, 17 < age < 33). Both groups had 10 min to read the
instructions and 20 min to work on the test.

Matrices Test

The test used in this study consisted of 28 construction-
based matrices. In accordance with Becker, Schmitz,
Falk, and colleagues (2016), the items were constructed
by applying six different rules (i.e., rotation, addition,

European Journal of Psychological Assessment (2022), 38(1), 15-23

completeness, subtraction, single element addition, inter-
section). Combinations of one to five rules were realized
in the items (see Table 1).

External Criteria

We were able to match the results of the matrices tests with
the results of a natural sciences test (Hamburg Natural
Sciences Test; Ham-Nat; Meyer et al., 2019) that was part
of the selection procedure. It captured knowledge of phy-
sics, chemistry, and biology. On average, the participants
correctly solved M = 29.86 (SD = 8.75) of the 80 items. Fur-
thermore, we had access to respondents’ (GPA; in German
“Abiturdurchschnittsnote”) for which 1.0 was the best and
4.0 was the worst possible grade. The mean GPA in our
study was M = 1.56 (SD = 0.19).
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Statistical Procedure

Unless otherwise stated, all statistical analyses were carried
out with the statistical software R (R Core Team, 2020).
The R script used for this study and the resulting outputs
can be found in ESM 2 and the syntax in ESM 3. We
estimated McDonald’s omega (w) with the R package
“coefficientalpha” (Zhang & Yuan, 2020) as well as the
part-whole-corrected item-total correlations (r;) in both
groups to determine whether the reliability estimates would
differ from one another. The item difficulties were calcu-
lated as the relative frequency with which participants
solved the items as well as based on the one-parameter
logistic model. To evaluate the influence of test preparation
on the item difficulties, we used a paired-sample ¢-test. The
latent mean test scores between the groups were compared
with the R package “lavaan” (Rosseel, 2012) by fixing the
latent mean of an arbitrary scale in one group to zero while
letting the mean in the other group vary freely as described
by Finch and French (2015). As an effect size index, we cal-
culated Cohen’s d with the R package “effsize” (Torchiano,
2016) and considered values on the order of d > .20, d >
.50, and d > .80 as small, medium, and strong effects,
respectively (Cohen, 1992). By computing correlations
between the item difficulties, we tested whether they
showed the same ranking in both groups. To determine dif-
ferences in construct and criterion validity, we compared
the correlations between the matrices test and the
Ham-Nat as well as GPA in the two groups using the signif-
icance test provided by Diedenhofen and Musch (2015).
A series of multigroup confirmatory factor analyses
(MGCFAs) was estimated with the R package “lavaan”
(Rosseel, 2012) in order to evaluate the measurement invari-
ance of the matrices test in both groups. in accordance with
Hirschfeld and von Brachel (2014), we conducted a series of
confirmatory factor analyses of (1) a configural model with a
single latent variable (i.e., g) and identical item properties
between the two conditions; (2) a weak invariance model
with equal loadings across the two groups; (3) a strong
invariance model with equal loadings and intercepts across
the groups; and (4) a strict invariance model with equal
loadings, intercepts, and residual variances across the two
conditions. Because the Ay test is as sensitive to sample size
as the y? test (Tucker & Lewis 1973), differences between
the models were assessed with the cut-offs suggested by
Chen (2007), who proposed that ACFI < —.005 along with
ARMSEA > .01 indicate non-invariance. To further examine
the impact of the intervention on test fairness, we examined
differential item functioning (DIF) in accordance with
Penfield and Camilli (2006). One method to test for DIF
is the Waldtest (carried out with the R package “eRm”; Mair
& Hatzinger, 2007); however, since the Waldtest only
highlights significant differences without any information
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about the extent of those differences, we also used the
Mantel-Haenszel (carried out with the R package “difR”;
Magis et al., 2010) statistic as it is more robust under less
than optimal circumstances and offers effect sizes (Wetzel
& Bohnke, 2017). Items were classified as having no signif-
icant DIF (MH, < 1.0), moderate DIF (1.0 < MH, < 1.5), or
large DIF (MH, > 1.5; Magis et al., 2010).

Results

Reliability

The split-half reliability was comparably high in the two
groups (test preparation group: rg, = .88; control group:
7sn = .83). The same applied to the part-whole-corrected
item-total correlations (test preparation group: M = 0.51,
SD = 0.11; control group: M = 0.46, SD = 0.13). Additionally,
the latent reliabilities were also excellent (test preparation
group: ® = .93, 95% CI = [.91; .94]; control group: w =
90, 95% CI = [.88; .92]).

Test and Item Difficulty

The difference in the latent means (AM = 1.48, SD = 1.49,
95% CI = [1.25; 1.71]) was significant [x*(1) = 154.09,
P <.001] and indicated higher test scores in the test prepa-
ration group (d = 0.94, 95% CI = [0.80; 1.08]). Table 1
shows a comparison of the item difficulties, the difficulties
determined in the one-parameter logistic model, the rela-
tive probabilities of solving the items, and the part-whole
correlations for the test preparation and control groups.
The item difficulties were significantly lower in the test
preparation group [t(54) = 3.06, p = .003, d = 0.82, 95%
CI = [0.26; 1.38]; test preparation group: M = —0.52, SD
= 0.87; control group: M = 0.34, SD = 1.22]. The probability
of solving the items was higher in the test preparation group
(M = 0.61, SD = 0.19) than in the control group (M = 0.41,
SD = 0.25). The difference was significant [¢(54) = 3.42,p =
.001] and had a strong effect (d = .92, 95% CI = [0.35;
1.48]). The correlation of the item difficulties between the
test preparation and control groups (r = .99, p < .001)
was strong and significant. Comparable correlations were
found between the solution probabilities in the two groups
(r=.94, p <.001).

Convergent and Criterion Validity

Results concerning convergent and criterion validity are
presented in Table 2. The test scores in both groups were
significantly correlated with the test score from the
Ham-Nat (preparation group: r = .28, p < .001, control
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Table 2. Correlations between the test scores and external criteria

Test scores GPA Ham-Nat
Total —.06 .25%
Control group .02 24%
Test preparation group —.08 .28%

Notes. GPA = grade point average; Ham-Nat = Hamburg Natural Sciences
Test. *p < .001.

group: r = .24, p < .001), but the correlation coefficients did
not differ significantly (z= —0.71, p = .48). The matrices test
results were not significantly correlated with GPA in either
group (test preparation group: r = —.08, p = .07, control
group: v = .01, p = .77), and the difference between the
two correlations was not significant (z = —1.48, p = .14).
An examination of the correlations across the groups did
not show meaningful differences from the groupwise anal-
yses for the Ham-Nat score or for GPA.

Measurement Invariance

Table 3 shows the results for the MGCFA. Because an item-
based model failed to converge, we employed the parceling
strategy described by Matsunaga (2008). To this extent, we
build four parcels, with the first parcel consisting of every
fourth item beginning with the first item, the second parcel
consisting of every fourth item beginning with the second
item, and so on. The results indicated that strong measure-
ment invariance could be assumed between the two groups.
The ACFI remained below the threshold proposed by Chen
(2007) for the weak and strong models. For the ARMSEA,
the weak model exceeded the threshold, but for the strong
model, it fell below the threshold. Both indices exceeded
the threshold for the strict model. As Chen (2007) proposed
that the ARMSEA should be used as a supplement to the
ACF]I, the results, therefore, indicated that the factor load-
ings and intercepts between the two groups were equal,
whereas the residual variances were not. The results of
the Waldtest and the Mantel-Haenszel statistic can be
found in Table 1. Whereas the Waldtest was significant
for 13 out of 28 items, the Mantel-Haenszel statistic indi-
cated DIF for only six items. Only two items had an effect
that indicated strong DIF, whereas the other four items
were classified as having moderate DIF.

Discussion

With this study, we wanted to provide initial insights con-
cerning brief test preparation material that consists of
giving the respondents written information about the rules
employed in a figural matrices test. Our results indicate that
the respondents who received the test preparation material

European Journal of Psychological Assessment (2022), 38(1), 15-23

performed substantially better than the control group with
an effect size (d = .94) that fell within the range of the
effects found in previous studies (Loesche et al., 2015:
M(d) = .51; Schneider et al., 2020: M(d) = 1.24). We, there-
fore, conclude that even rather minimal test preparation is
sufficient for enhancing respondents’ test scores. In con-
trast to the study by Schneider and colleagues (2020), com-
bining the test preparation and the control groups did not
lead to lower criterion or convergent validity. As the vari-
ance of GPA was substantially restricted (M = 1.56, SD =
0.19), the corresponding correlations could not be inter-
preted in a plausible way. Therefore, in future studies, it
would be necessary to collect samples with higher variabil-
ity in GPA. The correlations between the figural matrices
test and the Ham-Nat did not indicate that the joint testing
of prepared and unprepared respondents was problematic.
A possible explanation of the differences concerning the
study by Schneider and colleagues (2020) is that they used
another intelligence test instead of a natural sciences test as
we did. Differences due to test preparation might therefore
be overshadowed by differences between the constructs
that are considered when analyzing convergent validity.
Future studies could investigate this assumption by employ-
ing different tests and testing whether the differences
between the correlations in the separated and combined
groups increase with the proximity of the constructs. Con-
cerning the item properties, the MGCFA unfortunately
did not converge on the level of single items. Although
the results that were based on the item parcels have to be
regarded as a simplification, they nevertheless suggest that
the item properties did not change because the factor load-
ings and intercepts between the two groups were equal. Dif-
ferences in the residual variances can be interpreted as
representing individual differences in test preparation. This
assumption was further strengthened by the results of the
DIF analyses. Although the results of the Waldtest and
the Mantel-Haenszel statistic differed with respect to the
number of significant DIF effects between the two groups
(13 vs. 6 out of 28 items), DIF was strong for only two items
and moderate for four items. On the basis of an insightful
comment offered by an anonymous reviewer, we con-
ducted two post hoc analyses in which we correlated the
number of rules and the differences in the solution proba-
bilities and item difficulties between the two groups. The
correlation between the difference in the solution probabil-
ities and the number of rules was » = .47 (p = .01), and the
correlation between the difference in the item difficulties
and the number of rules was r = .81 (p < .001). These results
indicate that with increasing numbers of rules, the differ-
ence in test performance between the groups increased.
An interpretation for this finding might be that the
facilitation of the solution process due to test preparation
is particularly likely to affect complex items. Furthermore,

© 2021 Hogrefe Publishing



https://econtent.hogrefe.com${ contentReq.requestUri} - Saturday, May 04, 2024 1:43:16 PM - IP Address:18.118.1.158

J. Levacher et al., Influence of Rule Knowledge on Figural Matrices Tests 21

Table 3. Tests of measurement invariance

Matrices with and without instruction

Model 12 df p(x?) CFI ACFI RMSEA ARMSEA Ay? Adf p(Ax?)
Configural 3.21 4 523 1.00 - <.001 - - - -

Weak 12.22 7 094 0.99 .001 04 04 9.01 3 .029
Strong 22.96 10 011 0.99 .002 .05 .01 10.75 3 013
Strict 177.05 11 <.001 0.94 .05 19 A4 154.09 1 <.001

Notes. x* = y? value from the test of model fit; df = Degrees of freedom; p(x?) = Significance of the % value from the test of model fit; CFl = Comparative fit
index; ACF| = Difference in CFl values between the model and the previous model; RMSEA = Root mean square error of approximation; ARMSEA = Difference
in RMSEA values between the model and the previous model; Ay? = Difference in %2 values between the model and the previous model; Adf = Difference in
degrees of freedom between the model and the previous model; p(Ay?) = Significance of the difference in x? values between the model and the previous

model.

the near-perfect correlation between the item difficulties in
the two groups indicated that changes in the mean difficulty
did not influence the pattern of the item difficulties. We
would therefore tend to assume that the item properties
of the test are not influenced by test preparation. This pro-
vides additional support for Schneider and colleagues’
(2020) suggestion to provide test preparation materials
for all respondents in order to minimize the influence of
such materials on the test results.

Apart from the aspects mentioned in the previous sec-
tion, there are some limitations and perspectives for future
research that need to be discussed. As already mentioned,
the test preparation material employed in our study was
rather short compared with corresponding interventions
in previous studies (Loesche et al., 2015; Schneider et al.,
2020). Although our results demonstrate that written infor-
mation concerning the rules is sufficient for increasing test
scores with an effect size comparable to previous studies,
we do not know if more extensive test preparation would
alter the item properties to a stronger extent. Future studies
that compare test preparation materials with varying com-
prehensiveness are needed to answer this question. In this
context, it would also be interesting to know if there is a sat-
uration limit after which additional preparation efforts no
longer pay off as this would be the minimal amount of
preparation that should be provided to all candidates in
order to ensure test fairness. Due to the fact that we did
not use a computerized version of the test, we were not able
to record meta-data (e.g., response times, the order in
which the response options were selected), which might
indicate behavioral differences between prepared and
unprepared respondents. In the context of figural matrices
tests, Becker, Schmitz, Goritz, et al. (2016) and Goldham-
mer et al. (2015) found that the relation between response
time and item response is influenced by respondents’ abil-
ity, and they interpreted this as an indicator of different
solution strategies. Analyzing such differences between pre-
pared and unprepared respondents could provide additional
answers to the question of whether the solution strategies
used to solve the test are influenced by test preparation.

© 2021 Hogrefe Publishing

To conclude, the results of our study demonstrate that
test preparation is an issue that should be kept in mind
when employing figural matrices tests in high-stakes test-
ing. Differences in rule knowledge induced by test prepara-
tion can result in substantial differences in test performance
that are independent of differences in ability. Although our
results do not indicate changes in construct and criterion
validity, we would not rule out that this is a potentially prob-
lematic issue. However, we suggest that test preparation
most arguably does not change the item properties of figu-
ral matrices tests. In accordance with Schneider and col-
leagues (2020), we, therefore, argue that preparing
respondents with written information concerning the rules
employed in the items is a useful approach because it
reduces individual differences in rule knowledge, and
therefore, at the very least, it increases the fairness of the
test.

Electronic Supplementary Materials

The electronic supplementary material is available with
the online version of the article at https://doi.org/
10.1027/1015-5759/a000637

ESM 1. Instructions used in the two groups

ESM 2. R script used for this study and the resulting
outputs

ESM 3. R syntax without results as a RMD-file
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Abstract: Alexithymia can be defined as difficulties in describing one’s emotions and is of interest within clinical and developmental
psychology as a potential mediating and exacerbating factor across multiple forms of psychopathology. Measuring alexithymia via self-reports
can be challenging, as those with heightened alexithymia may have difficulties in recognizing their alexithymia traits due to impaired
metacognitive skills. Thus, there would be considerable benefits to the availability of a psychometrically validated parent-reported alexithymia
measure that may circumvent the issue of self-reports. We, therefore, examined the psychometric properties of a new parent-reported
alexithymia measure, the Alexithymia Questionnaire for Children — Parent (AQC-P) in a community sample of 257 child-parent dyads.
Furthermore, we examined the level of agreement between the parent-rated AQC-P and its self-rated counterpart, the Alexithymia
Questionnaire for Children (AQC). Confirmatory factor analysis found that an oblique three-factor structure provided the best model for both
AQC-P and AQC, with this structure showing measurement invariance across child gender. All subscales had omega internal consistency
values > .70, supporting their reliability. Cross-informant consistency was supported by significant correlations between AQC and AQC-P
scores. Results support the use of the AQC-P as a measure of parent-reported alexithymia in children.

Keywords: alexithymia, childhood, self-report, parent-report, psychometrics

OPEN MATERIALS

Alexithymia refers to difficulties in identifying and describ-
ing one’s emotions (Sifneos, 1973) and is thought to affect
approximately 10% of the adult population (Mattila et al.,
2006). While it is not itself recognized as a psychiatric ill-
ness (Ricciardi et al., 2015), it is considered to be a signifi-
cant aggravating factor in many psychiatric conditions
(Grabe et al., 2004) and is therefore of considerable inter-
est to developmental and clinical psychologists. However,
alexithymia measurement is challenging because those
who would be expected to score high on these traits may
lack the metacognitive skills required to recognize their
alexithymic traits (Taylor et al.,, 1999). This issue may be
further exacerbated in child populations due to their incom-
plete cognitive development and more limited abilities to

European Journal of Psychological Assessment (2022), 38(1), 24-31
https://doi.org/10.1027/1015-5759/a000640

introspect with their emotions (Parker et al., 2010). In this
study we report on the validation of a new parent-reported
measure of alexithymia to assess the construct in children,
thereby potentially circumventing the issue of self-report.
Recognizing the possible limitations of self-reported mea-
sures of alexithymia, a small number of authors have previ-
ously developed observer-rated assessment tools for use in
childhood yielding the Alexithymia Scale for Children -
Teacher Form (ASC-TF; Fukunishi et al, 1998), the
Children’s Alexithymia Measure (CAM; Way et al., 2010),
and the Alexithymia Questionnaire for Children - Parent
(AQC-P; Costa et al., 2017). Only the CAM and the AQC-
P were developed for use in parents, however, the former
was previously shown to correlate nonsignificantly with
the most widely used child measure of alexithymia, the
Alexithymia Questionnaire for Children (AQC; Rieffe
et al., 2006; see also Griffin et al., 2016. Further, only the
AQC-P has items that correspond in content to the original
adult alexithymia measure, the Toronto Alexithymia Scale-
20 (TAS-20; Bagby et al., 1994), making it possible to
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obtain a multi-informant perspective using comparable sets
of items. However, the AQC-P has yet to undergo extensive
psychometric validation, with only the measure’s internal
consistency reported in previous publications (Costa et al.,
2017, 2019). Questions thus remain regarding its factorial
validity, level of agreement with its self-reported counter-
part the AQC, and gender invariance; the latter being
important to test given previous evidence of a higher preva-
lence of alexithymia in males with the TAS-20 (Levant
et al,, 2009). Likewise, the AQC-P’s convergent validity
with known correlates of alexithymia (e.g., depressive
symptoms; Parker et al., 1991, and empathic/prosocial
behavior; Grynberg et al., 2010) remains unexplored. Thus,
in this study, we provide an initial psychometric examina-
tion of the AQC-P in a community ascertained sample of
257 child-parent dyads.

Method

We report how we determined our sample size, all data
exclusions, all data inclusion/exclusion criteria, whether
inclusion/exclusion criteria were established prior to data
analysis, all measures in the study, and all analyses includ-
ing all tested models. If we use inferential tests, we report
exact p values, effect sizes, and 95% confidence intervals
(CIs).

Participants

Recruitment occurred over three waves of questionnaire dis-
tribution. First, children from Grade 4 to Grade 6 were
recruited from two schools in the UK that agreed to partic-
ipate; one local-authority and one private. In total, 521 fam-
ilies were approached to take part in the study. Of those
approached, 175 families volunteered to take part, producing
a response rate of 34%. Second, all the families in a univer-
sity database of volunteers who were willing to take part in
developmental studies and who had a child aged between 8
and 13 years (N = 45) were contacted 25 families of whom
took part, producing a response rate of 55%. Finally, 57 fam-
ilies from a separate University of Edinburgh database of
volunteers interested in taking part in research consented
to complete the AQC-P. This gave an initial sample size of
257. Five children who had a diagnosis of autism spectrum
disorder (ASD) were excluded from the sample to avoid con-
founding of ASD and alexithymic traits. This exclusion crite-
rion was established prior to the data analysis.

The sample consisted of 121 boys and 131 girls between 8
and 13 years (M,g = 10.13; SD = 1.06), with 21.6%, 41.6%,
and 36.8% from Grade 4, Grade 5, and Grade 6, respectively.
The majority of parent participants were female (90%) and

© 2021 Hogrefe Publishing

had a high level of education; 1.2% had no qualifications,
8.0% had school qualifications, 35.5% obtained an under-
graduate degree, 26.4% obtained a postgraduate degree,
and 11.2% obtained a doctoral degree. The remaining
17.6% (44) did not disclose their highest educational attain-
ment. All participants were fluent in English.

Materials

All questionnaires were administered in English and as a
child and parent booklet provided to participating families,
containing a self-report questionnaire for children and a
parent-report questionnaire for the parent(s).

Alexithymia Questionnaire for Children

The Alexithymia Questionnaire for Children (AQC; Rieffe
et al.,, 2006) is a 20-item scale used to self-assess alex-
ithymia in children as young as eight. It is built upon the
three original subscales of the TAS-20 (Bagby et al,
1994); “difficulty identifying feelings” (DIF), “difficulty
describing feelings” (DDF), and “externally oriented think-
ing” (EOT), where items are reworded to aid understanding
by children. The total AQC has been previously found to
have good internal consistency (a > .700; Rieffe et al.,
2006). Using Rieffe and colleagues’ (2006) scoring system,
items were rated on a 3-point scale (1 = not True to 3 = true)
in order to simplify the response scale for child participants.
Scores ranged from 20 to 60, with higher scores indicating
a greater degree of alexithymic traits.

Alexithymia Questionnaire for Children — Parent

The AQC was modified for use in the parent(s) of young
children by Costa and colleagues (2017). The Alexithymia
Questionnaire for Children- Parent (AQC-P) retains the
same wording used by Rieffe and colleagues’ (2006) (e.g.,
“I am able to describe my feelings easily” became, “my
child is able to describe their feelings easily”), with the
same three subscales DIF, DDF, and EOT. The measure
has been previously found to have good internal consis-
tency (a > .800; Costa et al.,, 2017). Like the AQC, the
AQC-P is rated on a 3-point Likert scale in order to alleviate
potential score comparison issues. Scores ranged from 20
to 60, with higher scores indicating a greater degree of
alexithymic traits.

Depression Self-Rating Scale

The Depression Self-Rating Scale (DSRS; Birleson, 1981) is
an 18-item self-reported scale that assesses depressive symp-
toms in children. The measure’s scores were found to have
good internal consistency in the current study (a = .948),
similar to previous investigations (Birleson, 1981). Items
are rated on a 3-point scale (O = never to 2 = always). Scores
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ranged from O to 36, with higher scores indicative of greater
depressive symptoms.

Empathy Quotient for Children

The Empathy Quotient for Children (EQ-C; Auyeung et al.,
2009) is a 27-item parent-reported assessment of empathic
behavior in children. The measure’s scores have been pre-
viously found to have good internal consistency (a > .900;
Auyeung et al., 2009), similar to the current study (a =
.856). Items were rated on a 4-point scale, with definitely
agree and slightly agree responses endorsing empathic
behavior scored as 2 and 1, respectively. Definitely disagree
and Slightly disagree responses were scored as zero. Scores
ranged from O to 54, with high scores indicative of higher
empathy.

Strengths and Difficulties Questionnaire

The Strengths and Difficulties Questionnaire (SDQ; Good-
man, 1997) is a 25-item parent-reported behavioral screen-
ing tool composed of five subscales that assess the child’s
negative and positive behavior; “conduct problems,” “inat-
tention-hyperactivity,” “emotional symptoms,” “peer prob-
lems,” and “prosocial behavior.” The SDQ scores were
found to have good internal consistency (a = .722), similar
to previous findings (Goodman, 1997). Items were rated
on a 3-point scale (1 = not true to 3 = certainly true). Scores
ranged from 5 to 15 for each subscale, with lower scores
indicative of a behavioral strength and lower scores in the
subscale “prosocial behavior” as a behavioral difficulty.

Procedure

For the school sample, questionnaire packs were distributed
to pupils to be completed at home. For the database sam-
ple, participating families were sent their questionnaire
packs via post. Before taking part, children and parent(s)
were asked to read an information sheet and sign consent
forms if they wished to participate. Families were informed
that the study was voluntary and any information they pro-
vided would be anonymous. Parent(s) were additionally
asked to provide demographic information on their child,
including their age, gender, and any developmental difficul-
ties. Both children and parents were asked to complete the
questionnaire booklets independently, however, the chil-
dren were informed they could ask their parent to clarify
any item(s) that they did not understand. On completion,
the questionnaires were either returned to school by the
children to be collected by the researcher, sent back to
the university via a pre-paid envelope, or given back to
the researchers during the laboratory study. This study
received ethical approval from the authors’ research ethics
committee (62-1516/6).

European Journal of Psychological Assessment (2022), 38(1), 24-31

Data Analysis

Confirmatory factor analyses were conducted on the AQC
and AQC-P scores in order to evaluate factorial validity.
Three-factor structures were investigated. First, the original
three-factor model (DIF, DDF, and EOT; Bagby et al., 1994)
was explored. Next, a two-factor model proposed by Erni
et al. (1997) (where DIF and DDF are merged together,
known as “DDIF”) has been suggested to be a more suitable
specification for the TAS-20. Therefore, this specification
was also explored. Lastly, for completeness, a one-factor
model (combining DIF, DDF, and EOT) was investigated.
Given the ordinal response format of the data, a diagonally
weighted least squares (DWLS) estimation was used. Fol-
lowing the recommendations of Kline (2010), the suggested
cut-offs < .060 for the root mean square error of approxima-
tion (RMSEA), < .080 for the standardized root mean square
residual (SRMR), and > .900 for the comparative fit index
(CFI) were used to identify adequate model-fit. Next, prior
to investigating gender effects on AQC and AQC-P scores,
measurement invariance was tested. As the data were
categorical, the following was tested in the following order;
configural invariance; threshold equivalence; threshold and
loading invariance; and threshold, loading and intercept
invariance. Invariance was assumed to hold if the differ-
ences in CFI, RMSEA, and SRMR between nested models
were less than .005, .010, and .005, respectively (Chen,
2007). In order to assess internal consistency, McDonald’s
w values were then calculated for the AQC and AQC-P total
and subscales scores. Mean differences in alexithymia
ratings between informants were then analyzed using paired
t-tests. Cohen’s d values were run in order to calculate effect
sizes for these differences. Lastly, to assess convergent
validity, correlations were calculated between the AQC,
the AQC-P, and the additional questionnaires. Fisher
z-transformations were used in order to identify any signifi-
cant differences in the correlation coefficients. Analyses
were conducted using both SPSS version 22, the R lavaan
package for confirmatory factor analysis/measurement
invariance (Rosseel, 2012), and psych package for the Fisher
z-transformations (Revelle, 2018). Input/output files can be
seen in the online deposits http://dx.doi.org/10.23668/
psycharchives.4406 (supplementary file 1) and http://dx.
doi.org/10.23668 /psycharchives.4407 (supplementary file 2).

Results

Data Cleaning

Missing data were first addressed. Sixteen children and 15
parents omitted one or two items of their respective alex-
ithymia measures. An expectation maximization (EM)
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Table 1. Preliminary analysis
Measure Mean SD Range Skewness Kurtosis
AQC-P 32.78 6.11 .822 20-51 .634 .025
AQC 35.51 5.75 737 22-51 .136 —.591
Note. AQC = Alexithymia Questionnaire for Children; AQC-P = Alexithymia Questionnaire for Children - Parent.
Table 2. Confirmatory factor analyses of the one-, two- and three-factor solutions on the AQC-P and AQC
x? df p RMSEA SRMR CFl
AQC-P
Model 1: 3 Factor 141.76 167 922 .052 .054 .902
Model 2: 2 Factor 375.78 169 .000 .070 .075 .821
Model 3: 1 Factor 523.93 170 .000 .091 .091 .693
AQC
Model 1: 3 Factor 236.58 167 .000 .041 .067 .963
Model 2: 2 Factor 316.17 169 .000 .059 .079 .830
Model 3: 1 Factor 341.63 170 .000 .064 .069 .801

Note. AQC = Alexithymia Questionnaire for Children; AQC-P = Alexithymia Questionnaire for Children — Parent; RMSEA = Root-Mean-Square Error of
Approximation; SRMR = Standardized Root-Mean Square Residual; CFl = Comparative Fit Index.

algorithm within SPSS was used to estimate the values of
the missing data points, allowing full scores to be gener-
ated. Two children were identified as multivariate outliers
using Mahalanobis’ distances. The child and their parent’s
data were removed from the dataset, giving a final sample
size of 250 child-parent dyads.

Preliminary Analysis

Descriptive statistics for the AQC-P and AQC scores are
shown in Table 1. The descriptive statistics for the external
measures are shown in http://dx.doi.org/10.23668/
psycharchives.4407 (supplementary file 3).

AQC-P Model Fit and Measurement
Invariance

In order to investigate the fits of three-factor (model 1),
two-factor (model 2), and one-factor (model 3) models, con-
firmatory factor analyses were conducted (see Table 2). The
DWLS estimator produced a nonsignificant chi-square (x?)
goodness of fit test for the three-factor model [;*(167) =
141.76, p = .922] but not the two-factor model [¢*(169) =
375.78, p < .001] nor one-factor model [3*(190) = 523.93,
p < .001]. The criteria for adequacy of fit were met for
the three-factor model, as satisfactory values for the CFI
(> .900), RMSEA (< .060), SRMR (< .080) emerged.
Despite an adequate SRMR value, no other goodness-of-
fit tests were met in both the two-factor and one-factor
models. Measurement invariance across gender was then
tested in the three-factor model for the AQC-P. It was
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found ACFI, ARMSEA and ASRMR across the configural;
threshold invariance; and threshold and loading invari-
ance models were less than .005, .010, and .005, respec-
tively (i.e., ACFI = .004, ARMSEA = .009, and ASRMR <
.001) for the addition of threshold constraints; and ACFI =
.004, ARMSEA =.001, and ASRMR < .001 for the addition
of loading constraints), suggesting that invariance held up
to the threshold and loading invariance level. However,
ACFI was .007 and thus larger than .005, and ARMSEA
was .012 and thus larger than .010 with the addition of
intercept invariance constraints when added to the thresh-
old and loading model (see http://dx.doi.org/10.23668/
psycharchives.4407, supplementary file 4). Partial invari-
ance up to the threshold, loading and intercept level
(ACFI = .001, ARMSEA = .001 and ASRMR = .003) could
be achieved when constraints were freed on item 20
(see http://dx.doi.org/10.23668 /psycharchives.4407, sup-
plementary file 5).

AQC Model Fit and Measurement
Invariance

The above-described CFA and gender invariance analyses
were also conducted for the AQC scores. First, the model
fit of a one-, two- and three-factor structure was investi-
gated (see Table 2). The DWLS estimator produced a signif-
icant y* goodness of fit tests for the three-factor model
[x*(167) = 235.53, p < .001], the two-factor model [x*(169)
= 316.17, p < .001], and one-factor model [x*(170) =
341.63, p < .001]. However, all other criteria for adequacy
of fit were met for the three-factor model, as satisfactory
values for the CFI (> .900), RMSEA (< .060), SRMR
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(< .080) emerged from the analysis. While the one- and
two-factor models produced satisfactory RMSEA values,
CFI values were below acceptable levels for both models
(< .900), and SRMR values were below acceptable levels
for the one-factor model (< .060). Next, the degree of
gender invariance was assessed using the three-factor
model for the AQC (see http://dx.doi.org/10.23668/
psycharchives.4407, supplementary file 6). While ARMSEA
(-007) and ASRMR (< .001) were acceptable, ACFI was
above the cut-off in the threshold invariance model
(.006). However, follow-up analyses revealed partial
threshold invariance (ACFI = .001; ARMSEA = .005;
ASRMR = .002) when constraints were released on item
16 (see http://dx.doi.org/10.23668/psycharchives.4407,
supplementary file 7). Furthermore, ACFI, ARMSEA, and
ASRMR were less than .005, .010, and .005, respectively
across the threshold and loading (ACFI < .001; ARMSEA =
.001; ASRMR < .001) and threshold, loading and intercept
invariance models (ACFI = .003; ARMSEA = .001; ASRMR
= .001).

Reliability and Validity

Internal Consistency

Acceptable w reliability values were found for the AQC-P
total scores (w = .870) and the DIF (w = .890), DDF (w =
.700), and EOT (w = .750) subscales. Likewise, the overall
AQC produced acceptable w values for the total scores (w =
.780) and the DIF (w = .850), DDF (w = .760) subscales.
However, similar to the findings of Rieffe and colleagues
(2006), the EOT subscale did not meet the acceptable level
of internal consistency (w = .560).

Correlations Between Total and Subscale Scores
Across Raters

The total AQC and AQC-P scores were significantly corre-
lated (r = .325, p < .001). At the subscale level, child and
parent DIF (r = .401, p < .001), DDF (r = .206, p < .001),
and EOT (r = .345, p < .001) all showed significant
correlations.

Rating Differences Between the AQC and AQC-P

To asses if there were significant rating differences between
the AQC and AQC-P scores, paired t-tests were conducted.
Overall, children rated themselves more alexithymic than
their parent, £(249) = 6.26, p < .001, d = .461, 95% CI
[1.87, 3.59]. At the subscale level, children gave higher
DIF, £(249) = 6.25, p < .001, d = .434, 95% CI [—1.67,
—.870], and DDF, £(249) = 7.1, p < .001, d = .573, 95%
CI [-1.62, —.918], ratings. However, there was no signifi-
cant difference between parent and child EOT scores,
£(249) = .954, p = .341, d = .071, 95% CI [—.598, .208].
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Table 3. Correlations and Fisher z-transformations between the AQC,
AQC-P and external measure scores

Measure AQC AQC-P Zobserved
DSRS .628%** L2977 %** 4.87%%*
EQ-C —.287%** —.490%** 2.75%*
SDQ
Prosocial behavior —.239%** —.487%** 3.21%*
Inattention-hyperactivity .204%* .382%** 217*
Emotional symptoms 193** .296x** 0.690
Conduct problems .200%* 372%** 2.09%
Peer problems .066 227%** 0.610

Note. AQC = Alexithymia Questionnaire for Children; AQC-P = Alexithymia
Questionnaire for Children — Parent; DSRS = Depression Self-Rating Scale;
EQ-C = Empathy Quotient - Child; SDQ = Strengths and Difficulties
Questionnaire. *p < .05; **p < .01; ***p < .001.

Convergent Validity

Fisher z-transformations suggested that the AQC-P corre-
lated significantly stronger with the EQ-C (Zopservea = 275,
p = .006); and the “prosocial behavior” (zopservea = 3-21, p
= .001), “inattention-hyperactivity” (zopservea = 2.17, p =
.030), and “conduct problems” (zobserved = 3.21, p =
.036) subscales of the SDQ, compared to the AQC scores.
Conversely, the AQC were found to correlate significantly
stronger with DSRS scores (2opserved = 4.87, p < .001) com-
pared to the AQC-P (see Table 3).

Discussion

The aim of the current study was to assess the psychomet-
ric properties of the recently developed AQC-P to evaluate
whether it is able to meet the current need for a parent-
report measure of alexithymia, alongside the self-reported
AQC. Analyses suggested that the AQC-P scores showed
factorial validity with the instrument’s hypothesized three-
factor structure; good internal consistency; partial gender
invariance up to the threshold, loading and intercept invari-
ance level; significant correlations at the total score and
subscale level with the AQC and convergent validity with
the additional external measures administered.

A three-factor structure was found to be the best model
for both the AQC-P and AQC scores as the models met all
the goodness of fit tests, whereas one- and two-factor struc-
tures failed to reach the acceptable limits of model fit. These
findings are consistent with previous investigations in the
child (Rieffe et al,, 2006) and adult (Taylor et al., 2003)
samples using the AQC/TAS-20. A high level of partial
measurement invariance was observed in both scales
across boys and girls at the threshold, loading and intercept
level after releasing constraints on the non-invariant items.
As valid comparisons can still be drawn despite a small
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number of non-invariant items (Pokropek et al., 2019), it
was concluded that alexithymia was measured comparably
across the genders with these scales. Thus, this supports
the use of the AQC/AQC-P in examining gender differences
in predictors/outcomes of alexithymic traits. Omega inter-
nal consistency values were all > .700 for the AQC-P total
and subscale scores, though fell below .700 for the AQC
EOT subscale.

At the total score and subscale level, the AQC and AQC-
P scores were significantly correlated. Consistent with pre-
vious work in child psychopathology which suggests that
self-and parent-reports capture overlapping yet distinct
aspects of child behavior, the correlations were small to
moderate in magnitude (De Los Reyes & Kazdin, 2005).
Child self-reports yielded higher alexithymia ratings than
parent reports. While it was not possible to gauge which
informant provided the ratings that best reflected a child’s
true level of alexithymia, child-reports appeared to be more
sensitive to detecting alexithymia than parent-reports.

However, Fisher z-transformations revealed that the
AQC-P and AQC scores had unique correlation patterns
with the external measures administered. Compared to
the AQC, the AQC-P correlated more negatively with
empathic and prosocial behavior. In contrast, the AQC
was found to correlate more positively with depressive
symptoms when compared to the AQC-P. Thus, while chil-
dren can accurately report on their negative affect, they
may have difficulties in reporting the external negative
behaviors associated with alexithymia. In contrast, parents
may accurately observe and rate their child’s external neg-
ative behaviors, but may fail to detect their child’s internal
difficulties. Indeed, children rated themselves significantly
higher on the DIF and DDF subscales when compared to
their corresponding parent ratings. In comparison, no sig-
nificant differences were observed between the child- and
parent-rated EOT scores. Both instruments, while produc-
ing similar ratings, therefore appear to detect different
degrees of cognitive and behavioral difficulties associated
with alexithymia. Supporting this, post hoc analyses (see
http://dx.doi.org/10.23668 /psycharchives.4407,  supple-
mentary file 8) revealed that the AQC scores of the top
10% scoring children (n = 25) correlated nonsignificantly
with any of the additional measures. In contrast, the corre-
sponding AQC-P scores still correlated significantly nega-
tively with empathic and prosocial behavior. Thus, the
AQC-P appears to give a more accurate assessment of
the child’s associated difficulties when compared to the
AQC. Despite this, further work is required to develop
guidelines for combining the information from informants.
For example, it is unclear whether higher scores based on
single or multiple informants should be required to classify
a child as at risk of alexithymia and, if the former, which
informant’s ratings best predict functional impairment.

© 2021 Hogrefe Publishing

The most significant psychometric weakness identified
was the reliability of the AQC EOT subscale. While the cor-
responding subscale in the parent-reported version has w >
.70, the child-reported EOT vyielded an omega value of
.560. Concerns have previously been raised regarding this
subscale, with previous studies showing poor factor load-
ings and unacceptable internal consistency (see Bagby
et al., 2020 for review). It may therefore be beneficial for
future research to identify the core items of the EOT and
revise or replace the items that have poor reliability.

Limitations

First, the sample was relatively small and recruited oppor-
tunistically. Bias may have been introduced as only families
particularly motivated to take part in psychological experi-
ments may have participated. Our preliminary results
should thus be replicated in larger, more representative
samples. Second, the age range of the sample was small
and unequally distributed among the ages (i.e.,, 40% of
the sample were 10-year-olds, whereas 1% were 13-year-
olds). Consequently, child age measurement invariance
could not be assessed. Future studies should assess the
measurement invariance of the AQC and AQC-P’s three-
factor model in child populations with a more evenly dis-
tributed age range. The majority of parent reports were
completed by the children’s mothers. Collating psychomet-
ric assessment scores from both the child’s mother and
father has been recommended (Connell & Goodman,
2002). However, a high interrater agreement between
mother- and father- reports of child behavior has been
reported (Grietens et al, 2004), suggesting researchers
can adequately rely on one parent to give an accurate eval-
uation of their child’s behavior. Therefore, it is possible the
data collected in the current study was not limited by the
large proportion of mother informants. However, future
investigations should investigate this by assessing the
degree of cross-informant variance in mothers’ and fathers’
AQC-P scores. Concurrent validity of the AQC-P was not
assessed as no additional parent-rated alexithymia was
administered. Thus, it would be beneficial for future studies
to assess the strength of the relationships between the
AQC-P and other child-orientated observer-rated alex-
ithymia scales (e.g., the CAM; Way et al., 2010). Lastly,
future studies are required to translate the AQC-P into
other languages, as the findings from the current study
are only applicable to the English version.

Conclusions

Results support the factorial validity, reliability, convergent
validity, gender invariance, and cross-informant correlations
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of the AQC and AQC-P. This suggests that the recently
developed AQC-P is a promising measure of parent-
reported alexithymia that can be used alongside the AQC
to provide a multi-informant measure of child alexithymia.
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Does an Overall Job Crafting

Dimension Exist?

A Multidimensional Item Response Theory Analysis
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Abstract: Job crafting is a multidimensional construct that can be conceptualized both at the general level and at the daily level. Several
researchers have used aggregated scores across the dimensions of job crafting, to represent an overall job crafting construct. The purpose of
the research presented herein is to investigate the factor structure of the general and daily versions of the job crafting scale developed by
Petrou et al., (2012) (PJCS), using parametric multidimensional Item Response Theory (IRT) models. A sample of 675 employees working on
different occupational sectors completed the Greek version of the scales. Results are in line with theoretical underpinnings and suggest that,
although a bifactor IRT model offers an adequate fit, a correlated factors IRT model is more appropriate for both versions of the PJCS. Results
caution against using aggregated scores across the dimensions of PJCS for both the general and daily versions.

Keywords: job crafting, multidimensional, ltem Response Theory, bifactor, Greece

Job crafting is considered an important proactive approach
to job redesign and is conceptualized as a multidimensional
proactive behavior (Tims & Bakker, 2010). Systematic
evidence from meta-analytic studies (Lichtenthaler &
Fischbach, 2019; Rudolph et al., 2017) indicates that the
dimensions of job crafting are interrelated, independent,
not mutually exclusive, and have different antecedents
and outcomes.

Several researchers, however, have used aggregated
scores across the dimensions of job crafting to represent
an overall job crafting construct (e.g., Akkermans & Tims,
2017), implying that job crafting is a general unidimensional
factor. However, the use of aggregated scores across the
dimensions to represent overall job crafting needs empirical
justification.

In the present paper, we aim to investigate the factor
structure of the general and daily level versions of the job
crafting scale (PJCS) developed by Petrou et al. (2012)
and modified from previous research (Tims et al., 2012).
The PJCS consists of 13 items at the general level and 10
items at the daily level and differentiates between three
types of job crafting behaviors, namely seeking resources,
seeking challenges, and reducing demands.

We seek to contribute to a better understanding of the
factorial structure of job crafting and make clear whether
an overall factor of job crafting exists in the general and
daily versions of the PJCS. Our research considers the
multidimensional Item Response Theory (MIRT) as a viable

European Journal of Psychological Assessment (2022), 38(1), 32-35
https://doi.org/10.1027/1015-5759/a000638

approach to access the factor structure of PJCS. Com-
pared to previous analyses of job crafting constructs
(Bakker et al., 2018; Tims et al., 2012), which aimed at find-
ing the smallest number of factors that reproduced the
observed correlation matrix of the scales’ items using factor
analysis techniques, MIRT focuses in individual scale items
and overcomes item-person confounding, found in classical
test theory (CTT) techniques (like CFA). Moreover, in
MIRT the ordinal level raw data of the rating scales
(i.e., Likert scales), are transformed through logarithmic
transformations into interval data and are not treated as
continuous as is the case for CTT techniques (Reckase,
2009).

Method

Participants and Procedure

Data were based on the responses of 675 Greek employees
(59.4% female), working in different occupational sectors
(40% in the public sector). Participants were recruited
through network sampling, from September 2019 to
December 2019. The mean age was 39.80 years (SD =
10.87 years). The majority of the sample had a university
degree (48.7%) and worked on average of 38.34 hrs per
week (SD = 11.09 hrs).

© 2021 Hogrefe Publishing
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Table 1. Cronbach’s coefficient a, first eigenvalue, percentage of variance accounted for by the first eigenvalue, KMO, and Bartlett’s statistic with

degrees of freedom (df) from EFA analyses

Number of Cronbach’s First Percentage of Kaiser-Meyer-Olkin Bartlett’s
Scale items coefficient a eigenvalue variance explained (KMO) test statistic (df)
General job crafting 13 0.76 3.65 28.16 0.788 2,854.9 (78)*
gSk 6 0.76 2.81 46.95 0.803 978.7 (15)*
gsC 3 0.86 2.35 78.41 0.698 1,051.0 (3)*
gRD 4 0.74 2.25 56.35 0.737 6,08.1 (B)*
Daily job crafting 10 0.75 3.48 34.87 0.765 3,076.5 (45)*
dSR 4 0.75 2.30 57.42 0.725 6,83.2 (6)*
dsc 3 0.90 2.54 84.74 0.749 1,380.2 (3)*
dRD 3 0.82 2.21 73.93 0.683 764.6 (3)*

Note. gSR = general seeking resources; gSC = general seeking challenges;
seeking challenges; dRD = daily reducing demands. *p < .001.

Measurement of Theoretical Constructs

Native speakers translated all the items of the main
constructs used in the study, into the Greek language.
A back-translation into English by other bilingual individu-
als revealed that the translation had worked quite well. All
constructs included in the analysis were assessed with self-
report measures. Responses to items were made on 5-point
Likert scales. Two different forms of the questionnaires
were presented to respondents in order to counterbalance
the order of the job crafting constructs.

General Job Crafting

We adopted the three scales of general job crafting used by
Petrou et al. (2012). Respondents were asked to indicate
how often they engage in several behaviors in general.
Table 1 presents Cronbach’s reliability coefficients for the
three scales.

Daily Job Crafting

We adopted the three scales used by Petrou et al. (2012) for
the daily version of job crafting. Respondents were asked to
indicate how often they engaged in several behaviors
during the past day. Table 1 presents Cronbach’s reliability
coefficients for the three scales.

Statistical Procedure

We examined whether data from both scales are “unidi-
mensional enough” (i.e., in exploratory factor analysis
[EFA] the first factor accounts for at least 20% of the total
variance; Anderson et al., 2017). We used EFA (FACTOR
v.10.8 program) and the minimum rank factor analysis
(MRFA) with direct Oblimin rotation for factor extraction.
Results of EFA, in Table 1, support the existence of
sufficiently unidimensional factors.

Then, we examined the fit of four unidimensional polyto-
mous IRT models: The Partial Credit Model (PCM), the

© 2021 Hogrefe Publishing

gRD = general reducing demands; dSR = daily seeking resources; dSC = daily

Generalized Partial Credit Model (GPCM), the Rating Scale
Model (RSM), and the Graded Response Model (GRM) (for
equations of models see De Ayala, 2013). To determine the
model with the best fit, we used two indices across models:
the Bayesian information criterion (BIC) and Akaike’s
information criterion (AIC).

Next, we fitted multidimensional alternatives of the
unidimensional IRT model with the best fit. We examined
model-data fit and item fit, using several statistical proce-
dures. (1) M, goodness-of-fit statistic and the associated
root mean square error of approximation (RMSEA). For
good model-fit, the M, statistic is not significant (p > .05),
and RMSEA with values close to zero to indicate an accept-
able model fit. (2) Standardized local dependence (LD) %2
with values greater than 10|, indicating likely LD. (3) S-%
item-fit diagnostic statistic, with significant values indicat-
ing lack of fit. For the analyses, we used the computer
program IRTPRO (v.4.20) (Cai et al., 2017).

Results

Classical Item Analysis of the PJCS

Results, of the classical item analysis of the PJCS, are
presented in Table E1 of the Electronic Supplementary
Material, ESM 1. The indices indicate that most of the items
have good discrimination. Items of the reducing demands
subscale have relatively low discriminations (below 0.40).
The mean item scores indicate that most of the items are
“easy” in that the mean is above the midpoint on the scale.
We found positive and statistically significant correlations
between subscale scores for the general (rgsg, gsc = 0.45,
P < .001; 7gsr, gro = 0.04, p = .19; rgsc, grp = 0.13, p <
0.001) and daily version (rgsg, asc = 0.50, p < .00,
Yasw, drp = 0.12, p < .001; rgsc, arp = 0.01, p = .77) of the
PJCS.
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Unidimensional IRT Model Comparisons

Results of the model selection procedure (see Table E2 of
ESM 1) for the unidimensional IRT models suggests that
the GRM could be selected as the best model for the two
overall job crafting scales.

Evaluation of Local Dependence

Results of the standardized LD-y*> with values larger
than 10 suggested that item responses covariation in both
scales maybe better modeled by a multidimensional
model such as the multidimensional GRM (mGRM) or
the bifactor GRM (bGRM). We fitted a multidimensional
GRM and a bifactor GRM to both versions of the overall
job crafting scale (see Tables E3a and E3b of ESM 1).

Global Model-Data Fit and Comparison
for the GRM, mGRM, and bGRM

The bottom half of Table E4 of ESM 1, displays a summary
of the model comparison and fit results for GRM, mGRM,
and bGRM. All indexes (—2LL, BIC, AIC) agree that the
best fitting model is the bifactor model for both versions
of the overall job crafting scale.

Parameter Estimates for the bGRM

Tables E5 and E6 of ESM 1 summarize the bGRM param-
eter estimates for the general and daily overall versions.
These parameters were used to calculate the explained
common variance (ECV) index and the item explained
common variance (IECV) index (Rodriguez et al., 2016).
Large values of ECV (i.e., > 0.85), suggest that the set of
items can be reasonably considered unidimensional.

The ECV for the overall job crafting scale dimension is
0.37 and 0.39 for the general and daily versions, respectively.
This means that the overall job crafting dimension accounts
for 37% and 39% of the variance accounted for by the
bifactor model as a whole. The seeking resources, seeking
challenges, and reducing demands dimensions accounted
for 12%, 23%, and 28% of the variance, respectively, for
the general version and 20%, 10%, and 30% for the daily
version. The IECVg was also computed for each item on
the general dimension of the bifactor model (see Tables E4
and E5 of ESM 1) with almost all values below 0.85.

Discussion

In this brief report, we used MIRT to evaluate the factor
structure of the Petrou et al. (2012) job crafting scale. The

European Journal of Psychological Assessment (2022), 38(1), 32-35

study contributes to research by clarifying that an overall
factor of job crafting does not exist in either of the two-scale
versions. Based on our MIRT analyses the correlated
factors model provided an adequate global fit to the data.
As such, we suggest that the Greek version of the PJCS is
best conceptualized as being defined by three independent,
yet related dimensions.

From a theoretical perspective, our empirical results do
not support the existence of a measurable “overall job
crafting” construct at the general or daily levels. This finding
is in line with recent studies (i.e., Bakker et al., 2018) using
Classical Test Theory (CTT) techniques on different con-
structs for the assessment of job crafting and recent meta-
analyses showing that different dimensions of job crafting
have different antecedents and outcomes (Lichtenthaler &
Fischbach, 2019).

Regarding limitations the study used self-reported
measures and as such, self-report bias and common
method variance may have affected the results. Future
research on the structure of job crafting could benefit of
the use of reports made by colleagues or supervisors.
Furthermore, our sample was composed of Greek high
educated employees; generalizability to employees with less
formal education remains an open question. It is plausible
that less-educated employees may participate in job crafting
behaviors in different levels and forms compared to more
educated employees (e.g., engage in crafting behaviors that
are protective of their status and function in their work).

Moreover, we implicitly theorized that our analyses are
based on a compensatory MIRT model (Reckase, 2009),
meaning that a low score in one dimension can be compen-
sated by a high score in another dimension. Future research
could use non-compensatory MIRT models and examine
how overall scores may relate to external variables included
in job crafting’s nomological network.

Is there any merit to developing direct measures of
overall job crafting? Job crafting is an important proactive
approach to job redesign that facilitates the work-related
well-being of employees. Theoretically, we could expect
that different dimensions of job crafting to interact to
determine employee behaviors (in line with our compen-
satory MIRT model conceptualization) and recent empirical
findings confirm this (see Petrou & Xanthopoulou, 2020)
for interactive effects of job crafting dimensions). More
research is clearly needed on whether and which multiple
dimensions of job crafting can be represented as an aggre-
gate score.

Conclusion

The results of the present study, caution against aggre-
gated scores across the dimensions of job crafting for
both the general and daily version of the PJCS. The PJCS

© 2021 Hogrefe Publishing
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conceptualizes job crafting as a multidimensional proactive
behavior, and as such, the use of alternative operationaliza-
tion of job crafting (such as an overall aggregated scale
score) may lead empirical research to very different conclu-
sions regarding antecedents and outcomes.

Electronic Supplementary Materials

The electronic supplementary material is available with
the online version of the article at https://doi.org/
10.1027/1015-5759/a000638

ESM 1. General all models
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Abstract: The present research was aimed at providing a German version of the Personal Sense of Power Scale (GPSPS; Anderson et al., 2012)
and testing its psychometric properties. A personal sense of power describes the perception of one’s ability to influence others. Probably every
human relationship can be characterized by differences in power, which means that the measurement of experienced power is highly relevant.
The availability of appropriate measures in different languages will help improve research and cross-cultural comparisons. Five studies were
conducted. Internal consistency was high across all studies. Stability across 6 and 12 weeks was also high. A good fit was observed for a
6-item unidimensional version. Correlations with a variety of psychological and sociodemographic variables were in the expected directions,
supporting nomological and criterion validity (Study 1). Measurement invariance across gender was demonstrated. In support of construct
validity, a clinical sample scored significantly lower than others. Finally, two studies showed the sensitivity of a state version of the scale. We
encourage researchers to use this scale as a reliable and valid instrument for assessing trait and state power.

Keywords: power, personal sense of power, state power, influence, status
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“The fundamental concept in social science is Power, in
the same sense in which Energy is the fundamental concept
in physics” (Russell, 1938, p. 10). Russell’s statement can
be found in various articles on power and status and illus-
trates the importance of power in psychological research
and everyday life. In recent decades, several intriguing the-
ories have emerged (e.g., Keltner et al, 2003; Magee &
Smith, 2013), and various findings have been published.
Power has overcome the stigma of being connected to only
negative outcomes (e.g., corruption, self-serving behavior,
and egocentric biases). Instead, power can be seen as an
intensifier of goal-related approach motivation (Guinote,
2017). Accordingly, Guinote’s (2017) review shows that
power energizes thought, speech, and action, increases pri-
oritization and authenticity, but also leads to stereotyping
and objectification. Thus, on the basis of predispositions
and situational circumstances, power apparently intensifies
people’s behavioral tendencies in either antisocial or
prosocial ways.

In social psychology, power is often described as a
type of resource control that can modify others’ states

European Journal of Psychological Assessment (2022), 38(1), 36-48
https://doi.org/10.1027/1015-5759/a000642

(Keltner et al., 2003). Yet, power can be independent of
sociostructural factors: Anderson et al. (2012) thus defined
a subjective sense of power as a “psychological state - a
perception of one’s capacity to influence others” (p. 314).
For example, an employee might make decisions in a nego-
tiation despite lacking a formal position and responsibility.
Thus, the employee might experience a high personal sense
of power even without the formal position. But how can the
experience of power be measured? We aimed to provide
and validate a German version of the only established
measure of generalized power: The Personal Sense of
Power Scale (PSPS; Anderson et al., 2012).

The 8-item unidimensional PSPS captures individuals’
beliefs about their influence over others and their deci-
sion-making ability within social relationships. Using nine
different samples, Anderson et al. (2012) reported high
internal consistency for the scale and showed a distinct
but moderately related personal sense of power between dif-
ferent relationship types (e.g., friend relationship, parent
relationship). Further, they demonstrated the existence of
a personal sense of power for different abstraction levels:
short-term and long-term dyadic relationships, groups, and
a generalized form.

The PSPS has become very popular in a very short
amount of time. The scale has been in use since the early
2000s (e.g., Anderson & Galinsky, 2006), and its theory
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and development were presented in 2012 (Anderson et al.,
2012). Anderson et al. (2012) presented instructions for
the PSPS for different relationship types (e.g., date-,
supervisor-, friend-relationships). As of October 2020, the
original publication has been cited more than 600 times
(Google Scholar). The scale has been translated into several
languages such as Chinese (e.g., Wang, 2015), Dutch (e.g.,
Van Kleef et al., 2015), Hebrew (Uziel & Hefetz, 2014),
and Polish (e.g., Kocur & Mandal, 2018), and acceptable
internal consistencies have been reported for these transla-
tions. Researchers have also used the measure in Germany
(e.g., Weineck et al., 2019).! Yet, to the best of our knowl-
edge, the PSPS has not been validated in any language other
than English. In the present study, we aimed to identify the
psychometric properties of the German version of the
Personal Sense of Power Scale (GPSPS), test the scale in dis-
tinct samples, extend predictions regarding its validity, and
for the first time, test the unidimensionality of the scale by
applying confirmatory factor analyses and examine the
measurement invariance of the scale across sex.

Another important aspect of a personal sense of power is
that it has been used for manipulation checks and as a
predictor and an outcome variable. As the PSPS is usually
conceptualized as a trait measure, researchers have some-
times found no effect of an experimental power manipula-
tion on this scale (e.g., Deuter et al., 2016). Therefore, in
the current study, we also aimed to test and establish
instructions for a state version of the GPSPS to measure
situational fluctuations in personal power.

Overview of Studies

We conducted five studies to provide an in-depth examina-
tion of the GPSPS’s psychometric properties. Studies 1-3
were designed to test the unidimensionality of the trait
version of the GPSPS with confirmatory factor analysis
(CFA). In Study 1, we tested the scale’s internal consistency
and stability and assessed a variety of psychological and
sociodemographic constructs for nomological and criterion
validity. Further, we tested for measurement invariance
across gender. In Study 2, we used a community sample
and measured personal sense of power in the context of
romantic relationships to further test for internal consis-
tency and unidimensionality. A clinical sample was used
in Study 3 to make a comparison between groups (i.e.,
clinical and nonclinical groups). Finally, in Studies 4
and 5, we tested a state version of the GPSPS.

Study 1

The first study was aimed at examining the reliability and
unidimensionality of the GPSPS and at providing detailed
information about nomological and criterion validity. The
GPSPS was based on a translation/back-translation proce-
dure. The scale was used as a trait measure reflecting a
generalized sense of power: “In my relationships with
others....”

To test the nomological and criterion validity of the PSPS,
we relied on the variables and measures used by Anderson
et al. (2012) but also added several new measures (e.g.,
facets of narcissism, construal style). On the basis of the lit-
erature, we expected positive associations between a per-
sonal sense of power and extraversion, conscientiousness,
openness (Anderson & Cowan, 2014), internal locus of con-
trol (Anderson et al., 2012), dominance (Anderson &
Cowan, 2014; Dunbar & Burgoon, 2005), narcissism
(Brunell et al., 2008), self-esteem (Korner et al., 2019;
Wojciszke & Struzynska-Kujalowicz, 2007), and behavioral
activation (Keltner et al., 2003). A personal sense of power
was not expected to be associated with agreeableness, and
negative associations were expected with neuroticism
(Anderson & Cowan, 2014) and behavioral inhibition (Kelt-
ner et al., 2003).

Further, to extend Anderson et al.’s (2012) nomological
network of personal power on the basis of two major
theories in the field of power, we made the following pre-
dictions: Positive emotions will be positively correlated,
and negative emotions will be negatively correlated with
a personal sense of power (approach-inhibition theory of
power; Keltner et al., 2003). With respect to the social dis-
tance theory of power (Magee & Smith, 2013), positive
associations were expected for abstract construal style
and social distance. Finally, as pride is the emotion most
closely linked to social rank (Cheng et al., 2010), we also
expected a positive association between power and pride.
Yet, authentic pride should show a stronger association with
a personal sense of power than hubristic pride because
associations between personality variables and authentic
pride are similar to a personal sense of power.

Moreover, we made some predictions regarding criterion
validity. The original publication did not test for associa-
tions between objective criteria and personal sense of
power. As the experience of power may be independent
of sociostructural aspects but usually does show a moderate
relation, we expected a positive but small correlation

T Weineck et al. (2019) used only six items (Items 1-6) from the original scale but these were different from the items that we had identified as
being psychometrically adequate (Items 1, 2, 4, 5, 6, and 7). They reported a Cronbach’s a of .82, which is slightly below the mean Cronbach’s a

reported in the present studies (M, = .85).
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between subjective power and socioeconomic status
(Anderson et al., 2012), managerial responsibility (Boeker,
1992), and number of employees. Given that status is asso-
ciated with increased body height (Stulp et al., 2012), and
powerful people overestimate their body height (Duguid
& Goncalo, 2012), we also expected a positive association
between body height and sense of power.

Method

Participants and Procedure

Participants were recruited online at a distance-learning
university to collect data from a more heterogeneous
sample with respect to age and professional background.
Participants were offered course credit for completing the
questionnaires. They lived all over Germany. We examined
the stability of the GPSPS across three points of measure-
ment. The questionnaire used at the first time point (t1)
consisted of the GPSPS and several measures that were
included to establish validity. Participants generated an
individual code so that retest results could be matched.
After data preparation (see Results section), the sample
comprised 573 participants (80% women, 19% men,
1% diverse; Mage = 32.12, SD,g = 10.16, range: 18-75 years).
After 6 weeks (t2), 266 individuals completed the GPSPS
for a second time (80% women, 18% men, 1% diverse;
Mge = 33.46, SD,g. = 10.83, range: 18-75 years). Finally,
185 participants completed the scale for a third time after
12 weeks (t3; 79% women, 18% men, 1% diverse, My =
33.75, SD,ge = 11.02, range: 18-75 years). We also tested
for whether there was a pattern in the missing data across
measurement points. Little’s missing completely at random
(MCAR) tests were not significant for the comparisons of
the GPSPS scores, y*(2) = 2.627, p = .269 (t1 with t2),
¥*(2 = 1.676, p = .432 (t1 with t3), and ¥*(1) = 0.376, p =
540 (t2 with t3). This supported the null hypothesis that
the data were missing completely at random.

Study 1 was preregistered (http://aspredicted.org/blind.
php?x=429eg5). Codes and data for all studies are available
at https://osf.io/jf9dz. Correlational analyses and group
comparisons were done with SPSS 25. Factor analyses were
computed with Mplus 7 (Muthén & Muthén, 1998-2012). In
the CFAs for all studies, all error terms were uncorrelated.
RStudio 1.2.5019 was used to calculate McDonald’s w. For
all studies, we report how we determined our sample size,
all data exclusions, all data inclusion/exclusion criteria,
whether inclusion/exclusion criteria were established prior
to data analysis, all measures in the study, and all analyses
including all tested models. If we use inferential tests, we
report exact p values, effect sizes, and 95% confidence or
credible intervals.

European Journal of Psychological Assessment (2022), 38(1), 36-48

Measures

The PSPS (Anderson et al., 2012) comprises eight items
(e.g., “My ideas and opinions are often ignored”) rated on
a 7-point scale ranging from 1 (= strongly disagree) to
7 (= strongly agree). We used a translation/back-translation
procedure to create the German version according to the
Guidelines for Translating and Adapting Tests by the
International Test Commission (2017). First, two experts
in psychological power research translated the items into
German. A bilingual native English speaker back-translated
the items. There was high congruence in wording. Minor
discrepancies occurred and were resolved in a discussion.
The items and response format can be found in Table 1.
Cronbach’s a coefficients are presented in Table 2 for all
scales.

Various trait measures were used to assess nomologi-
cal validity. The habitual experience of positive and nega-
tive emotions was measured with the Positive and
Negative Affect Schedule (PANAS; German version:
Krohne et al.,, 1996). Participants were asked to use a
5-point rating scale ranging from 1 (= not at all) to 5
(= extremely) to rate the extent to which they generally
experienced 20 emotions. Half of the items addressed pos-
itive affect (e.g., excited) and the other half negative affect
(e.g., ashamed).

The 7-item Authentic and Hubristic Pride Scale (Tracy &
Robins, 2007) covers two facets of pride: Authentic pride
refers to confidence and success (e.g., “I feel I am achiev-
ing”), whereas hubristic pride refers to arrogance and con-
ceitedness (e.g., “I am smug”). The scale was administered
with a 5-point rating scale ranging from 1 (= not at all) to
5 (= extremely strong).

The Rosenberg Self-Esteem Scale (German version: von
Collani & Herzberg, 2003) measures trait self-esteem with
10 items (e.g., “I certainly feel useless at times”). Answers
were given on a rating scale ranging from 1 (= strongly
disagree) to 5 (= strongly agree).

Narcissism was measured with the short-form of the
Narcissistic  Personality Inventory (NPI-15; German
version: Schiitz et al., 2004). The 15-item scale addresses
subclinical grandiose narcissism as a personality trait. The
items have a dichotomous forced-choice format. One state-
ment from each pair represents narcissism (e.g., “Everyone
likes to listen to me”). Further, we used the short form of
the Narcissistic Admiration and Rivalry Questionnaire
(NARQ; Back et al., 2013). People who want to be admired
by others for the purpose of self-exaltation score high on
Admiration (e.g., “I deserve to be considered a great
person”). Rivalry addresses asserting oneself against others
to protect oneself (e.g., “I want my competitors to fail”).
Each facet consists of three items. Answers were given
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Table 1. Descriptive statistics, corrected item-total correlations (i), and loadings of the GPSPS items in Study 1

Item M SD rit Loading

1. Ich bekomme Menschen dazu, mir zuzuhdéren.* 5.55 1.09 .59 .68
[I can get him/her/them to listen to what | say.]

2. Meine Wiinsche haben nicht viel Gewicht.®* 5.06 1.39 .60 .69
[My wishes do not carry much weight.]

3. Ich kann Menschen dazu bringen, zu tun, was ich will. 4.78 1.26 - -
[I can get him/her/them to do what | want.]

4. Auch wenn ich meine Ansichten ausspreche, haben diese wenig Einfluss.?* 5.24 1.22 .73 .84
[Even if | voice them, my views have little sway.]

5. Ich habe viel Macht.* 3.57 1.37 .53 .59
[I think | have a great deal of power.]

6. Meine Ideen und Meinungen werden oft ignoriert.™* 5.27 1.29 71 .83
[My ideas and opinions are often ignored.]

7. Selbst wenn ich es versuche, kann ich mich nicht durchsetzen.®* 5.54 1.26 .69 .81
[Even when | try, | am not able to get my way.]

8. Wenn ich will, dann treffe ich die Entscheidungen. 5.25 1.27 - -

[If I want to, | get to make the decisions.]

Note. *Final items; Rinverse items. Response format: 1 = strongly disagree (stimme gar nicht zu), 2 = largely disagree (stimme kaum zu), 3 = somewhat
disagree (stimme eher nicht zu), 4 = neither (weder noch), 5 = somewhat agree (stimme eher zu), 6 = largely agree (stimme weitgehend zu), 7 = strongly agree
(stimme vollig zu). The original English items are shown in brackets below each German item and are reprinted here from Anderson et al. (2012) with the

permission of the authors.

Table 2. Nomological validity of the GPSPS: Descriptive statistics for the dependent measures and zero-order correlations with personal sense of

power
Expected Observed
Dependent measure Cronbach’s a N M SD Range correlation correlation
Positive emotions .85 569 3.44 0.63 1-5 + LGxE*
Negative emotions .87 569 1.98 0.67 1-5 - —.38***
Authentic pride .89 569 3.47 0.75 1-5 + RV
Hubristic pride .85 569 1.81 0.66 1-5 + 2%%
Self-esteem .90 565 3.15 0.59 1-4 + B2*xx
Narcissism (NPI) 782 567 4.90 3.21 0-15 + RASLE
Narcissism (NARQ) .79 569 2.62 0.93 1-6 + 23%x%
Admiration .80 569 2.93 1.17 1-6 No pre 34xx*
Rivalry .66 569 2.31 0.98 1-6 No pre .04
Dominance .67 568 5.11 1.06 1-8 + BO***
Openness .78 565 3.80 0.77 1-5 + .07*
Conscientiousness .75 565 3.97 0.61 1-5 + 2B%**
Extraversion .76 565 3.24 0.71 1-5 + 39Fxx
Agreeableness .73 565 3.91 0.67 1-5 0 -.02
Neuroticism .84 565 2.57 0.85 1-5 - —.B4FF*
Internal locus of control 762 566 11.58 4.27 0-23 + L25%H*
Behavioral activation .75 586 3.08 0.36 1-4 + 30***
BAS Drive .69 586 3.07 0.49 1-4 + 28%**
BAS Fun Seeking .59 569 2.91 0.50 1-4 + 1%
BAS Reward Responsiveness .60 569 3.23 0.44 1-4 + 28x%*
Behavioral inhibition .83 569 2.97 0.56 1-4 - —.36%**
Abstract construal style .87¢ 565 15.75 5.54 0-25 + 7xA*
Social distance - 565 3.93 1.55 1-7 4%

Note. ®Values were calculated with the Kuder-Richardson Formula 20. BAS = behavioral activation system; no pre = no prediction was made for this variable

in the preregistration. *p < .05; **p < .01; ***p < .001 (all one-tailed).
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on a 6-point scale ranging from 1 (= strongly disagree) to
6 (= strongly agree).

To measure dominance, we used adjectives from the
Revised Interpersonal Adjective Scales (IAS-R; Wiggins
et al.,, 1988). We relied on the findings by Lorr and Strack
(1990), who identified seven adjectives (e.g., “assertive”)
that were the best markers for the dominance-submission
dimension. Answers were given on an 8-point rating scale
ranging from 1 (= extremely inaccurate) to 8 (= extremely
accurate) regarding how the person feels in general.

The NEO-FFI-30 (Korner et al., 2008) is a German short
form of the NEO Five-Factor Inventory and measures the
Big Five with six items each. Answers were given on a
5-point rating scale ranging from 1 (= strongly disagree) to
5 (= strongly agree).

Locus of control was measured with the Internal-External
Control scale (German version: Rost-Schaude et al., 2014).
The 28 items (five filler items) have a dichotomous
forced-choice format. One statement represents internal
and the other external locus of control (e.g., “Unfortunately,
a person’s values often go unrecognized, no matter how
hard he tries”).

The BIS/BAS Scale (German version: Strobel et al., 2001)
consists of 24 items with two superior factors: behavioral
activation (BAS) and behavioral inhibition (BIS; e.g.,
“Criticism or scolding hurts me quite a bit”). The BAS factor
can be divided into three components: Fun Seeking (e.g.,
“I am always willing to try something new if I think it will
be fun”), Drive (e.g., “I go out of my way to get things
I want”), and Reward Responsiveness (e.g., “It would excite
me to win a contest”). Answers were given on a 5-point
rating scale ranging from 1 (= strongly disagree) to 4 (= strongly
agree).

The Behavior Identification Form (Vallacher & Wegner,
1989) measures construal style with 25 items. Participants
were informed that behaviors can be identified in different
ways. Then they had to choose one of two alternatives for
certain behavior (e.g., “making a list: (a) getting organized
versus (b) writing things down” representing (a) a high-level
identity or (b) a low-level identity).

Social distance was measured with the single-item
measure Inclusion of Other in the Self Scale (Aron et al.,
1992). Participants were instructed to circle the diagram
that best described their interpersonal relationships. Each
diagram consisted of two circles labeled “self” and “other.”
Answers were given on a pictorial 7-point rating
scale ranging from 1 (= circles for self and other do not over-
lap) to 7 (= circles for self and other almost completely
overlap).

Several sociodemographic characteristics were mea-
sured: age, gender, body height (in cm), managerial respon-
sibility, and a number of employees. Further, profession,
net income, and educational and vocational qualifications
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were measured to assess sociodemographic status (for the
procedure, see Lampert et al., 2013).

Results

Data Preparation

At t1, the questionnaire was completed by 607 participants.
To ensure the quality of the data and the validity of the
protocol (see Johnson, 2005), we conducted different
data-cleaning steps in accordance with our preregistration.
First, we excluded 11 participants with an average answer
time below 2 s per item. Next, the individual reliability
coefficient (IRC; Jackson, 1976) of the remaining 596 cases
was computed using scales with more than one item,
whereby the scales were adjusted according to the different
rules for computing the scales (e.g., mean vs. sum; item
coding zero to one vs. one to five). Five participants were
excluded because they had an IRC below zero. The remain-
ing 591 cases were examined to identify patterns of vertical
answering, that is, they almost always provided the same
score across items (e.g., agreeing strongly even when the
items were inverted or referred to different matters).
The percentage of consecutive identical answers (PCIA;
Heydasch, 2014) was calculated (the number of consecu-
tive identical answers on a rating scale divided by the
number of items using that rating scale multiplied by
100). To obtain an overview, we averaged the PCIAs of
all rating scales and excluded three participants who had
nearly always chosen the same option (PCIA > 90%).
Finally, as planned in the preregistration, 15 cases in which
individuals participated repeatedly with an identical code
were deleted. In total, 573 valid cases remained in the
sample and were used in the statistical analyses.

Factorial Validity and Item Characteristics

As assessed with the Kolmogorov-Smirnov test (ps < .001)
and the Shapiro-Wilk test (ps < .001), the items and the
sum score for the GPSPS were not normally distributed.
Thus, we used the weighted least squares estimator
(WLSMV) for the CFA (DiStefano & Hess, 2005). The
expected unidimensional factor solution showed fit indices
that were not satisfactory, ¥*(20) = 240.982, p < .001;
RMSEA = .139, 90% CI [.123, .155], p < .001; CFI = .955;
TLI = .937. We then examined the modification indices
and identified two items that were responsible for the poor
fit (Items 3 and 8). The items were both about “wanting
something” and thus differed from the rest of the items.
The resulting 6-item factor solution showed good fit,
v2(9) = 22.454, p < .001; RMSEA = .051, 90% CI [.025,
.078], p = .430; CFI = .997; TLI = .995. All loadings were
significant (ps < .001). In the following, we used the 6-item
version. Table 1 presents the means, standard deviations,
and corrected item-total correlations for the items.
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Reliability

The split-half reliability was acceptable at .74 (Items 1, 2,
and 4 correlated with Items 5, 6, and 7). Cronbach’s a
for the GPSPS was good at .85 (.86 at t2 and t3).
McDonald’s o was computed by using the robust maxi-
mum-likelihood estimator (MBESS package in R; Kelley,
2018), and there was also good internal consistency at .85
(.87 at t2 and t3).

Stability

We found high test-retest correlations for the 6-week,
rup(264) = .74, p < .001, and 12-week intervals, 7y;13(183)
= 72, p < .00L

Nomological Validity

All associations between the GPSPS and the psychological
scales were in the expected directions (see Table 2). Inter-
estingly, the correlation with authentic pride was much
higher than with hubristic pride (z = 8.00, p < .001). High
positive correlations were found for the GPSPS with self-
esteem, r(563) = .52, p < .001, and dominance, r(566) =
.60, p < .001. With respect to narcissism, there was a
positive association with admiration, r(567) = .34, p <
.001, but no association with rivalry, 7(567) = .04, ns. The
strongest correlation with the Big Five was for neuroticism,
r(563) = —.54, p < .001. The association with openness was
positive as expected but almost zero, r(563) = .07, p < .05.
For the facets of behavioral activation, the GPSPS showed
higher correlations with drive (z = 3.31, p < .001) and
reward responsiveness (z = 3.67, p < .001) than with fun
seeking. There were also small but significant positive rela-
tions with abstract construal style, r(563) = .17, p < .001, and
social distance, r(563) = .14, p < .01

Criterion Validity

The GPSPS’s associations with socioeconomic status and
managerial responsibility were in the expected directions
(see Table 3). The GPSPS’s correlation with number of
employees was unexpectedly close to zero, (566) = —.03,
p = .235. However, an inspection of the z-transformed data
for the employee variable showed an outlier (z =10.06 with
600 employees). This person was excluded, and the
GPSPS’s association with the number of employees became
slightly larger, »(565) = .08, p = .036. When excluding par-
ticipants who supervised more than 50 employees (cut-off
for small companies) or more than 10 employees (cut-off
for microenterprises), the association increased, (560) =
11, p =.004, r(533) = .16, p < .001, respectively. Unexpect-
edly, there was no clear relation between the GPSPS and
body height (see Table 3). The correlation between body
height and sense of power was for men, r(107) = .08, and
for women, r(454) = .01.

© 2021 The Author(s) Distributed as a Hogrefe OpenMind article

Table 3. Zero-order correlations between the GPSPS and sociodemo-
graphic characteristics

Dependent measure Expected correlation Observed correlation

Age No pre 10*
Gender? No pre -.07
Body height + .04
Socioeconomic status + 18F
Managerial responsibility + 20%**
Number of employees + —.08

Note. No pre = no prediction was made for this variable in the preregis-
tration. ®Male = 1, Female = 2. *p < .05; ***p < .001 (all one-tailed).

Measurement Invariance

We tested for measurement invariance across gender (only
male and female). Using multigroup CFA, we found strict
invariance for the GPSPS (see Table 4) with respect to
the invariance criterion by Cheung and Rensvold (2002,
ACFI < .01).

Discussion

The results largely supported the preregistered expecta-
tions. The GPSPS showed a unidimensional structure and
good fit with six items. Two items were excluded. The mod-
ification indices suggested that adding covariances between
Items 3, 8, and the other six items would improve the fit of
the model. As correlated error terms violated the assump-
tion of local model fit in a unidimensional model, the best
approach was to remove these two items from the final
scale. Further, Item 8 also showed the lowest corrected
item-total correlation as well as the lowest loading in the
CFA (see the Online Supplementary Material at https://
osf.io/2tqwc/). Cronbach’s a barely changed when Items
3 and 8 were excluded. With respect to the content, the
two items seemed to have something in common (they
are about “wanting something”) - an aspect that is not pre-
sent in the other items. This suggests that these items may
represent a different latent variable. The final GPSPS items
showed high corrected item-total correlations. Internal con-
sistency was satisfactory and similar to the values found for
the original scale. The trait version showed high stability.
The construct was correlated with other variables in the
expected directions. The strongest association was with
dominance, which is a closely related construct with respect
to social hierarchy. Also, its association with authentic
pride, which is also closely related to power (Cheng et al.,
2010), was expected. Self-esteem and narcissism also
showed strong positive correlations with the personal sense
of power, which suggests that this sense is linked to overall
positive self-evaluations. Neuroticism showed the strongest
negative association with a personal sense of power, which
suggests that emotional stability could lead to or might be a
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Table 4. Test of measurement invariance for gender (Male/Female) in Study 1 (t1)

Fit indices Configural Metric Scalar Strict (factor Strict (residual
variances) error variances)

x’ 35.448 43.902 55.813 56.729 74.733

RMSEA .059 .057 .057 .056 .062

90% Cl [.029, .087] [.030, .082] [.034, .080] [.033, .078] [.042, .081]

CFl .987 .984 .980 .980 971

TL .978 .980 979 .980 .976

AlC 9,911.725 9,910.178 9,910.089 9,909.005 9,915.009

BIC 10,067.850 10,044.210 10,018.510 10,013.089 9,993.072

Note. RMSEA = Root Mean Square Error of Approximation; CFl = Comparative Fit Index; TLI = Tucker-Lewis Index; AIC = Akaike Information Criterion; BIC =

Bayes Information Criterion.

consequence of personal power. Of course, third variables
such as depression or anxiety may be the basis for this asso-
ciation. This finding dovetails with the associations found
with positive and negative emotions. Further, the expected
correlations (emotions, behavioral activation, and inhibi-
tion) with respect to the approach/inhibition theory of
power (Keltner et al., 2003) were high. Interestingly,
however, the correlations with construal style and social
distance were only small to medium in size. Overall, this
may suggest that the GPSPS has a better match with the
nomological net as proposed by the approach/inhibition
theory than with the associations suggested by the social
distance theory of power (Magee & Smith, 2013). Moreover,
the present patterns and sizes of the correlation coefficients
were largely comparable to the findings from the original
scale (Anderson et al., 2012). Only the association with
neuroticism was much stronger in the present study than
it was in the original study, and the association with
openness was much weaker. When potential cross-cultural
differences are taken into account, this may suggest that
emotional stability is more decisive for decision-making
ability in Germany than in the US. But another way to
explain these differences might be that the Big Five items
have slightly different meanings in English and German
(Hofstee et al., 1997).

Criterion validity was supported as the GPSPS showed
small but positive associations with aspects of sociostruc-
tural power. However, the association between GPSPS
and body height was not as expected. Apparently, physical
features do not necessarily correspond to a personal sense
of power. Despite a great deal of literature suggesting that
body height is positively associated with power and status
(e.g., Stulp et al., 2012), there are studies that have shown
no association (e.g., between body height and earnings in
Germany; Heineck, 2005). Moreover, the overrepresenta-
tion of women in the sample may have prevented an
association between sense of power and body height from
being found. In fact, the association between sense of
power and height is somewhat stronger for men than for
women. Finally, because strict measurement invariance
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was established, the personal sense of power was measured
in the same way for both men and women.

Study 2

In Study 2, we cross-validated the unidimensional factor
structure with six items in a second sample and assessed
internal consistency. We used the GPSPS in the context
of romantic relationships because the sense of power is
considered to pertain to various types of contexts and rela-
tionships (Anderson et al., 2012). We thus aimed to increase
the applicability of the scale across contexts. The instruc-
tion read: “In the relationship with my partner. ...”

Method

Undergraduates of a university course recruited partici-
pants via the snowball principle. Participants mostly were
from southern Germany. Participants could participate
online or offline. There was no incentive for participation.
Overall, 435 participants took part (54% women, 46%
men; Mg = 30.39, SDyq. = 12.84, 14 to 73). All participants
were in a romantic relationship (23.9% married, 3.4%
engaged, 72.6% dating). The average relationship duration
was 8 years (SD = 10.39, range: 1 month to 52 years).

Results and Discussion

As in Study 1, the 6-item GPSPS showed an acceptable fit,
%*(9) = 55.988, p < .001; RMSEA = .110, 90% CI [.083,
138], p < .001; CFI = .976; TLI = .961. Reliability was
acceptable when computed as Cronbach’s a (a = .78) or
McDonald’s w (w = .80). Further, the model fit the data
much better than the 8-item version, ¥*(20) = 463.656,
p < .001; RMSEA = .226, 90% CI [.208, .244], p < .001;
CFI = .806; TLI = .728. Overall, the CFA supported the
one-factor solution in a second independent community
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sample with better gender representation. Yet, the RMSEA
was slightly above the traditional cut-off values for accept-
able fit. This may have occurred because the violation of
multivariate normality was largest in this sample (particu-
larly with a kurtosis value > 3 for Item 1) and the degrees
of freedom were low (Hammervold, 1998; Kenny et al.,
2015). Because the CFI and TLI showed acceptable values
and the RMSEA was acceptable in Studies 1 and 3, we con-
cluded that the 6-item solution was preferable.

Study 3

In this study, we examined the factorial validity of the
GPSPS in a clinical sample. Moreover, we tested for con-
struct validity: As individuals with mental disorders show
impairments in their decision-making ability and their
volitional control (Goschke, 2014), it seems plausible that
they would experience a lower personal sense of power in
their general relationships than others. Many patients expe-
rience stigma or discrimination due to their mental illness
and consequently report lower personal power (Lysaker
et al., 2008; Mashiach-Eizenberg et al., 2013). In addition,
other proxies of personal power, or the lack of it, such as
behavioral inhibition, a prevention focus (Keltner et al.,
2003), or neuroticism as found in Study 1, are associated
with an increased likelihood of developing a mental disor-
der (Clauss & Blackford, 2012; Eddington et al., 2009;
Lahey, 2009). To the best of our knowledge, such a test
of extreme group validity has not been previously reported
for the scale, but as elaborated above, it makes conceptual
sense for impairment to be associated with a lack of
experienced power. The GPSPS was used as a trait measure
to measure a generalized sense of power: “In my relation-
ships with others. ...”

Method

Participants were recruited online via 10 communities and
fora concerning mental disorders, depression, and self-help.
As an incentive, participants could be entered into a draw-
ing for Amazon vouchers. The questionnaire contained
items on demography and psychotherapeutic indications
and the trait GPSPS. A total of 187 individuals participated;
two were excluded due to vertical answer patterns; two
responded too quickly (see Leiner, 2013). The final sample
comprised 183 participants (77.6% women, 16.4% men,
1.6% diverse; M,ge = 37.31, SD,e. = 13.66, range: 16-83
years). Eighty-nine participants (48.6%) were currently in
psychotherapeutic treatment; 157 (85.8%) reported at least
one diagnosed mental disorder; 87 (47.5%) reported more
than one diagnosed mental disorder. The following mental

© 2021 The Author(s) Distributed as a Hogrefe OpenMind article

disorders were named: major depression (77.7%), anxiety
disorders (33.8%), trauma- and stress-related disorders
(24.2%), and borderline personality disorder (19.8%). This
study was not preregistered as we were not able to estimate
a priori how many participants would end up participating
in this study.

Results and Discussion

First, missing values were replaced with the expectation-
maximization method. Little’s MCAR test was not signifi-
cant, ¥*(28) = 24.393, p = .661, which suggested that the
data were missing completely at random. A total of six
missing values were replaced. Internal consistency was
high (a = .88, w = .88). Then, a CFA was computed. The
expected unidimensional factor solution fit the data well,
%*(9) = 21.909, p < .01; RMSEA = .089, 90% CI [.042,
136], p = .081; CFI = .994; TLI = .990. Finally, we com-
pared the mean of the GPSPS in this sample with the mean
of the GPSPS in the sample from Study 1 (t1). An ANCOVA
controlling for age and gender showed the expected main
effect, F(1, 736) = 155.207, p < .001, np2 = .17. The partici-
pants in the Study 1 sample reported a significantly higher
personal sense of power (M = 5.04, SD = 0.97) than the
clinical sample participants (M = 3.91, SD = 1.28). When
we excluded participants from Sample 3 who had not
indicated a diagnosed mental disorder, the effect size
increased, F(1, 711) = 154.886, p < .001, npz =.18 (Sample 3:
M = 3.86, SD = 1.26).

To sum up, high reliability was found in a third and
clinical sample, and the unidimensional structure and fit
of the GPSPS were supported. Moreover, participants who
reported diagnosed mental disorders had a lower personal
sense of power than others, which provides initial support
for the measure’s construct validity. Yet, we had not asked
for mental disorders in Study 1, which allows for the possi-
bility that some of the Sample 1 participants might also
suffer from a disorder. Furthermore, hospitalized patients
with major mental health issues were not included in our
clinical sample. Consequently, the differences between
the clinical and non-clinical populations may in fact be even
larger.

Study 4

The aim of Study 4 was to test a state version of the
GPSPS. So far, the instructions for the PSPS have been
trait-oriented. By contrast, in experimental designs con-
cerning power, researchers have typically used individual
items to measure experienced power. Yet, a validated scale
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to measure the state experience of power is helpful as it
provides the opportunity for parallel measurement of state
and trait power and increasing measurement accuracy. We
used a simple method to transform the GPSPS into a state
version: We used instructions that are often used for state
measures. To test the validity of the instructions and the
state GPSPS, we used an often-employed intervention in
power research: autobiographical recall (e.g., Galinsky
et al., 2003). Participants were assigned to a high- or a
low-power group only because we were interested in the
sensitivity of the scale. The instructions for state sense of
power read: “Please tick the option that applies most to
you at the moment.”

Method

As stated in the preregistration (https://aspredicted.org/
blind.php?x=8n4hp5), 200 participants were recruited from
a distance-learning university. They were offered course
credit for completing the experiment. Participants were
instructed to remember an incident in which they had
power over another person (high-power condition) or when
someone else had power over them (low-power condition).
The dependent variable was the GPSPS (a = .89, w = .89).
Twenty-five individuals did not complete the power scale
and/or the memory task. The final sample comprised
175 participants (22% men, 78% women; M,g. = 32.88,
SD,ge = 10.15, 19 to 60) with 89 people in the high-power
and 86 in the low-power group. Participants’ memories in
the recall task were rated on three categories (strong
memory, weak memory, missing the point): Two indepen-
dent raters assessed a subset (109%) of the memories. After
establishing good interrater agreement using a quadratic
weighted kappa (k,, = .71), the remaining memories were
assessed by one rater.

Results and Discussion

An independent-sample ¢-test with all participants showed a
significant difference between the high-power (M = 5.04,
SD = 0.99) and low-power groups (M = 4.67, SD = 1.19),
t(173) = 2.23, p = .014, d = 0.34. When we removed partic-
ipants whose narratives had been rated as “missing the
point,” the effect became larger (high power: M = 5.09,
SD = 0.95; low power: M = 4.63, SD = 1.18), t(155) = 2.67,
p =.004, d = 0.43. Thus, the GPSPS can be used as a state
measure to assess fluctuations in people’s sense of power.
Such an assessment may be relevant in experimental
settings or in evaluations of training, coaching, or therapy.
Further, interactions of trait power with state power may
be investigated in future research.
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Study 5

In a final study, we wanted to further establish the validity
of the state version of the GPSPS by using a different
sample, a different setting (laboratory instead of online),
and different power manipulation. We used the same
instructions as in Study 4.

Method

The sample comprised 120 participants who were recruited
at a university in southern Germany (81% women, 19%
men; Myge = 22.56, SD,g. = 5.86, range: 17-62 years). The
students were offered course credit for completing the
experiment. The power manipulation was developed in
our laboratory and adapted for university students: Partici-
pants in the high-power condition were asked to imagine
they lived in a large apartment and were receiving applica-
tions from potential flatmates. They had the option of
choosing from among eight different applicants and were
asked to figure out what they would say to applicants when
interviewing them. In the low-power group, participants
imagined that they had applied for a room in an apartment.
They were told that they had only received a single invita-
tion and had had a brief interview conducted in a cold
manner for an unattractive room. The dependent variable
was the GPSPS (a = .86, w = .87). There were three control
items about identifying with one’s role in the scenario,
one’s motivation to work on the task, and empathizing with
one’s role in the scenario. Answers were given on a 7-point
scale. In accordance with the preregistration, participants
with a mean below 4 on the control items were excluded
(https://aspredicted.org/blind.php?x=88gj7j).

Results and Discussion

First, missing values were replaced. Little’s MCAR test was
not significant, x(7) = 1.529, p = .981, which suggested that
the data were missing completely at random. One missing
value was replaced with the expectation-maximization
method.

Then, one-tailed independent-sample ¢-tests were calcu-
lated. Results showed a significant difference between the
high-power (M = 5.35, SD = 0.78) and low-power groups
(M = 5.00, SD = 1.02), t(118) = 2.14, p = .017, d = 0.39.
When we excluded participants who had a mean below 4
on the control items, the effect increased (high power:
M = 5.37, SD = 0.70; low power: M = 4.97, SD = 1.04),
t(102) = 2.33, p = .011, d = 0.45. The results suggest that
the state version of the GPSPS was sensitive to an experi-
mental power manipulation.
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General Discussion

In the present studies, we analyzed the psychometric prop-
erties of the trait and state versions of the GPSPS (Anderson
et al,, 2012) by using five independent samples and three
different instructions for the scale. With respect to the
factor structure, CFAs supported a unidimensional model
with six items across three studies. The two excluded items
may have had different connotations for Germans com-
pared with English-speaking participants. Corrected item-
total correlations and factor loadings were high. Reliability
coefficients were satisfactory in all samples, and high stabil-
ity was found for the trait version of the GPSPS across three
measurement occasions. The GPSPS showed strict mea-
surement invariance across gender. With respect to nomo-
logical validity, the GPSPS was correlated with a variety of
other psychological constructs in the expected direction and
was thus comparable to the original scale. A personal sense
of power had the strongest associations with dominance,
neuroticism (negative), self-esteem, and authentic pride in
the present research.

Criterion validity was established: Personal power was
positively but not strongly associated with socioeconomic
status. Supporting construct validity, as expected, a clinical
sample scored lower on a personal sense of power than the
broad sample from Study 1. Furthermore, we tested a state
version to assess fluctuations in a personal sense of power.
In two final studies, the state version of the GPSPS was
sensitive to experimental power manipulations, but the
effect sizes were rather small. Additional research will be
needed to further establish the GPSPS as an adequate
measure of state power. Future studies should also assess
individuals’ trait power and use that measure as a covariate
in a subsequent experiment to better distinguish between
trait and state variance.

There were no gender differences in the generalized
sense of power (see Study 1), which is surprising as power
is still not distributed equally between men and women in
Germany (Lang & Gross, 2020). However, the assimilation
of gender roles as well as increased agentic traits in women
have recently been observed (Athenstaedt & Alfermann,
2011; Schwartz & Gonalons-Pons, 2016). Moreover, the
generalized sense of power is an overall assessment. There
is still a need to check for whether domains in which people
feel powerful differ between the sexes. For example, men
may report higher personal power in job-related contexts,
but women might still feel more powerful in family matters
(Beach & Tesser, 1993). Assessing the sense of power in
different domains and testing the moderating role of sex
could be a topic of future studies.

What are the theoretical implications? As the correlations
in the nomological network were in the hypothesized
directions for positive and negative emotions, behavioral acti-

© 2021 The Author(s) Distributed as a Hogrefe OpenMind article

vation, behavioral inhibition, construal style, and social dis-
tance, this provided correlational evidence in support of the
approach inhibition theory of power (Keltner et al., 2003)
as well as the social distance theory of power (Magee &
Smith, 2013). Yet, the correlation coefficients were stronger
for predictions that were based on the former theory. No
associations were found between a personal sense of power
and agreeableness or rivalry. The latter finding corresponds
to the small positive correlation with hubristic pride and sup-
ports the notion that the experience of personal power might
not be associated with antisocial attitudes but rather with high
self-regard - reasoning that is in line with the high positive
correlations with self-esteem, authentic pride, and narcissism.
Overall, these associations are in line with theoretical
assumptions and empirical findings from past power litera-
ture (Anderson & Cowan, 2014, Anderson et al., 2012).

Is a personal sense of power a cause or a consequence?
Concerning the association between the GPSPS and socioe-
conomic status, both directions seem possible. Sociostruc-
tural power characteristics may have an impact on a
personal sense of power, but a personal sense of power
may also lead to high socioeconomic status. Future
research should address this question in experimental and
longitudinal studies. Other avenues for future research
may include testing associations between a personal sense
of power and gender-role self-concepts or agency versus
communion and addressing the question of how experi-
enced power varies in certain situations.

The findings in the clinical sample support the notion
that personal sense of power varies with individuals’
personal backgrounds. Patients with mental disorders may
also benefit from interventions to increase their personal
sense of power because a higher self-perceived ability to
influence others and decision-making ability in interper-
sonal relationships are associated with desirable traits
(e.g., consider the strong association between personal
sense of power and emotional stability).

The project provided evidence for the unidimensionality
of the scale in three independent samples. Moreover, the
statistical analyses (corrected item-total correlations, relia-
bility with different internal consistency coefficients, multi-
group CFA) go beyond the analyses by Anderson et al.
(2012). We used clinical, student, and community samples.
Moreover, we provided evidence for the suitability of the
state version of the scale. Researchers could use this scale
as a manipulation check in experimental studies on power.
This would be particularly promising for increasing objec-
tivity over various power studies as researchers can directly
compare their effect sizes with those of others. Such an
approach would also increase the significance of statistical
models with a personal sense of power as a mediator or
outcome as the scale has demonstrated high reliability,
and analyses would have a stronger basis.
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Limitations pertain to the data sources because we used
only self-reported data across the studies. Indeed, personal
sense of power is a subjective assessment, but nevertheless,
it would be interesting to assess self-other agreement for
experienced and perceived power by using peer-report data.
Another limitation is the unequal gender distribution in
Studies 1, 3, 4, and 5. Women were overrepresented, which
may have influenced the results of certain analyses (e.g.,
measurement invariance). Future research should thus
aim to test the scale in samples in which men and women
are represented equally. Further, it would be promising to
test the scale in other interpersonal relationships (e.g.,
supervisor-employee) with adapted instructions. Finally,
cross-cultural comparisons would be exceedingly valuable
for testing whether a personal sense of power is lower or
higher in certain cultures than in others and whether
measurement invariance holds across cultures. Dovetailing
with this issue, it is possible that a high personal sense of
power in individuals from collectivistic cultures violates
norms of modesty and humility and that a different pattern
of correlations will thereby emerge (Morling et al., 2002).
For example, there might not be a negative association
between personal sense of power and negative emotions,
and instead, there may be no clear correlation as the rela-
tionship may be ambiguous.

All in all, the results of the present studies provide con-
verging evidence for the good psychometric properties of
the GPSPS. We encourage researchers to use this scale as
a reliable and valid instrument for assessing trait power
and state power.
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Abstract: The aim of this research was to validate the dual conception of envy in Serbian culture, measured by the Benign and Malicious Envy
Scale (BeMaS). In Study 1 (N = 404), the results confirmed cross-cultural invariance of the Malicious Envy scale across Serbian and US
samples, with the US sample obtaining higher scores. However, two items in the Benign Envy scale showed significant differential item
functioning across samples. Nonetheless, both scales in Serbian showed adequate measurement precision (information) and the expected
distinction in relations with narcissistic admiration, narcissistic rivalry, and self-esteem, with more aversive characteristics associated with
Malicious Envy. In Study 2 (N = 404), Malicious Envy showed a negative relation with Conscientiousness and Openness, as well as higher
negative correlations with Honesty-Humility, Agreeableness, psychopathy, and sadism compared to Benign Envy. Furthermore, Malicious Envy
showed higher positive correlations with psychological distress, while Benign Envy showed negative correlations with some aspects of
distress. The results support good psychometric properties of BeMaS scores of the Serbian adaptation and add to the cross-cultural validity of

the dual conception of envy.

Keywords: Benign and Malicious Envy Scale, differential item functioning, item response theory, cross-cultural comparison, validity
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Envy emerges as a result of unfavorable social comparison,
in which another person is deemed superior to oneself in
terms of a valued possession, quality, or achievement
(Parrott & Smith, 1993). Even though envy can be viewed
as an episodic emotion, there are also reasons to recognize
a dispositional form of envy (Smith et al., 1999; Lange,
Blatz, et al., 2018). There are several partly distinct concep-
tualizations of envy (see Lange, Weidman, et al., 2018), but
most theorists agree on two crucial characteristics of envy.
First, envy arises from upward social comparison, rendering
the image of the self as inferior. Second is the psychological
pain experienced due to upward social comparison, such as
the feeling of inferiority (e.g., Miceli & Castelfranchi, 2007)
or feelings of hostility, resentment, and hopelessness (e.g.,
Smith & Kim, 2007). Envy plays an important role in
mental health as well as interpersonal relations. It has been
related to poor mental health outcomes, including

© 2021 Hogrefe Publishing

depression (Appel et al.,, 2015), and lowered self-esteem
(Smith et al., 1999). Furthermore, envious individuals can
go as far as to inflict harm on others (Duffy et al., 2012)
or hurt the self or a valued object, so that the other person
would not have it (Zizzo & Oswald, 2001).

However, not all authors embrace the ill-will component
as inherent to envy. Instead, some emphasize the impor-
tance of the desire to level out the differences in status,
which could be achieved either by leveling down the envied
person or leveling up oneself (Lange & Crusius, 2015).
Therefore, we will focus on this dual-facet conceptualiza-
tion of envy by which it is possible to distinguish between
benign and malicious envy (van de Ven et al., 2009; Lange
et al., 2016). The benign form is characterized by the desire
to improve oneself and emulate the envied person. The
malicious form refers to what is traditionally recognized
as envy and it is characterized by direct or indirect aggres-
sion toward the envied person. Both forms stem from the
upward social comparison that is unfavorable to one’s
self-image and they both include the painful emotional
component of tormenting feelings of inferiority (Lange &
Crusius, 2015; Lange, Blatz, et al., 2018). This distinguishes

European Journal of Psychological Assessment (2022), 38(1), 49-60
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benign envy from positive emotions such as admiration
(Lange & Crusius, 2015; van de Ven et al., 2015).

Indeed, several languages have distinct words for two
forms of envy, for example, German (beneiden and missgon-
nen, Lange & Crusius, 2015), Polish (zazdros¢ and zawisc,
Kwiatkowska et al., 2020) or Urdu (rashk and hassad, Khan
et al., 2017). The Serbian language does not make this
linguistic distinction and the used term (zavist) only refers
to the malicious form. However, previous research has
suggested that even in languages like Serbian, it is possible
to discern two different emotional states related to envy
(Lange, Weidman, et al., 2018).

The distinction between the two forms of envy is reflected
in motivational, emotional, cognitive, and personality func-
tioning. If the unfavorable social comparison ignites the
achievement motive coupled with hope for success and a
sense of personal control, the resulting emotion is benign
envy. By contrast, if this motive is coupled with the fear of
failure and the perception of the other’s advantage as unde-
served, the resulting emotion is malicious envy (Lange &
Crusius, 2015; Lange et al., 2016). While experiencing both
benign and malicious envy is similarly painful, previous
research recognized some positive emotional components
of the experience of benign envy (van de Ven et al., 2009).
For instance, benign envy has been shown to be related to
hope for success, a higher perception of personal control,
and social potency (Lange et al., 2016). Additionally, benign
envy positively predicted psychological well-being, while
malicious envy negatively predicted well-being through a
decreased sense of personal control (Briki, 2019). Further-
more, malicious and not benign envy predicts schadenfreude
or joy at the misfortune of others (Lange, Weidman, et al.,
2018; van de Ven et al., 2015). Although both forms of envy
have been found to be related to narcissism, benign envy has
been related to narcissistic admiration, while malicious envy
has been related to narcissistic rivalry and consequently, to
the propensity for social conflict (Lange et al., 2016). Mali-
cious envy has also been uniquely related to psychopathy
from the Dark Triad constellation while both benign and
malicious envy have been related to Machiavellianism
(Lange, Paulhus, et al., 2018). Furthermore, in a study con-
ducted on a sample of marathon runners, benign envy was
coupled with an enhanced achievement, which was medi-
ated by higher goal setting, while malicious envy predicted
goal disengagement (Lange & Crusius, 2015). These studies
have established differential dynamics and performance-
related outcomes of the two forms of envy.

The Present Study

Given that the two forms of envy can have different
outcomes in terms of mental health outcomes and
interpersonal relations, we sought to empirically validate
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the dual conception of envy in the Serbian culture and to
establish the psychometric characteristics of the instrument
constructed on the basis of this conception, namely, the
Benign and Malicious Envy Scale (BeMaS; Lange & Cru-
sius, 2015).

Given the presented theoretical and empirical rationale,
we expected to validate the two forms of envy in the local
cultural context. The scale has primarily been tested in the
Western cultural context, for example, in Germany and the
US (Lange & Crusius, 2015). Although cross-cultural valid-
ity has been established in other cultures, that is, in Japa-
nese (Sawada & Fujii, 2016), and Turkish (Curpan &
Ozdogru, 2017), only in one study cross-cultural measure-
ment invariance was tested across samples from Poland,
Germany, Russia, and the US (Kwiatkowska et al., 2020).
Since the most widely used instruments in personality
and social psychology failed to provide measurement
invariance across different groups (Hussey & Hughes,
2020), determining cross-cultural validity in a more precise
and rigorous way seems warranted. This study was
designed to contribute to the existing literature and confirm
the validity of the dual conception of envy in a more collec-
tivistic society compared to most of the previously studied
countries (Hofstede, 2001), that is, in Serbian society, as
well as in the context of a language that does not linguisti-
cally differentiate between the two forms of envy.

Study 1

The aim of Study 1 was to explore differential item func-
tioning (DIF) of the BeMaS across samples from Serbia
and the US as well as to test other psychometric properties
of the Serbian adaptation of the BeMaS by using the Item
Response Theory (IRT) analysis. We expected that the
BeMaS would achieve cross-cultural invariance across Ser-
bian and US samples and that the Serbian adaptation of the
BeMaS would show good a and w reliability coefficients
and measurement precision (information) across the entire
range of scale scores. Furthermore, convergent and dis-
criminant validity of the Serbian adaptation was tested via
correlations with measures of narcissism and self-esteem.
Although both envy forms should correlate with narcissism,
in line with previous studies, we expected that the Benign
Envy scale would show a higher correlation with narcissistic
admiration and a lower correlation with narcissistic rivalry,
compared to the Malicious Envy scale (e.g., Lange et al.,
2016). This would contribute to their discriminant validity.
Moreover, since Benign Envy has been related to positive
outcomes (e.g., better well-being, see Briki, 2019; hope
for success and a higher sense of personal control, see
Lange et al.,, 2016), we expected that it would show a pos-
itive correlation with self-esteem, unlike Malicious Envy.
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Participants and Procedure

The Serbian sample comprised 404 students (M = 21.73, SD
= 4.86), 74.8% of whom were female. The data for this
study were collected within a larger cross-cultural study
that aimed to determine cross-cultural validity of several
instruments (“Cross-cultural study on narcissism, envy,
shyness, and humor” led by researchers at the Cardinal Ste-
fan Wyszynski University in Warsaw, Poland). There were
no excluded participants or missing data. Participants were
recruited among university students, in exchange for course
credit. Prior to data collection, Research Ethics Board
approval was obtained from the Commission of Ethics
and Bioethics at Cardinal Stefan Wyszynski University in
Warsaw, Poland (registration number: KEiB - 14/2017).

The US sample was extracted from Lange, Paulhus, et al.
(2018), whereby 5 MTurk samples (https://osf.io/mb74v/)
in this study were merged and selected subsample which
matches the Serbian sample in both sample size and age
(the upper third of the total sample). Only those who
reported that English was their mother tongue were
included. The extracted sample comprised 417 participants
(41.7% females).

Instruments

The Benign and Malicious Envy Scale (BeMaS; Lange &
Crusius, 2015, for the Serbian adaptation see https://osf.
io/3msne/) consists of 10 items with a 6-point Likert scale
(from 1 = strongly disagree to 6 = strongly agree). Five items
refer to Benign Envy and the remaining 5 refer to Malicious
Envy. Besides the BeMaS, two more measures were used:
(1) a short-version of the Narcissistic Admiration and Riv-
alry Questionnaire (NARQ-S; Back et al., 2013, for the Ser-
bian adaptation of the long-version of the scale see
Gojkovi¢ et al., 2019), which comprises 6 items with a
6-point Likert scale (from 1 = not agree at all to 6 = agree
completely), of which 3 items measure Narcissistic Admira-
tion (o = .80) and the remaining 3 measure Narcissistic Riv-
alry (o = .56). Since this is the first use of NARQ-S, model fit
in this study was good: CFI = .98, TLI = .96, RMSEA = .07,
90% CI [.03, .10], SRMR = .04, and better than one-factor
solution (Ay*(1) = 48.17, p < .001); (2) the Single-Item Self-
Esteem Scale (Robins et al., 2001), which contains one item
with a 7-point Likert scale (from 1 = not very true of meto 7 =
very true of me).

Data Analysis

First, a confirmatory factor analysis (CFA) with a maximum
likelihood estimator was conducted in order to test a two-
factor model of the BeMaS (“lavaan” R package; Rosseel,
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2012). In line with recommendations required indices for
an excellent fit are RMSEA and SRMR < .06, and TLI
and CFI > .95, and for an acceptable fit are RMSEA and
SRMR < .08, and TLI and CFI > .89 (Greiff & Allen,
2018). A substantive convergent validity is achieved when
all item loadings are significant and the average variance
extracted (AVE; see Fornell & Larcker, 1981) is higher than
.50 within each factor.

Second, the IRT analysis was applied in order to: (1)
detect DIF between Serbian and US samples, and (2) test
the psychometric properties of the Serbian version. Items
flagged for DIF indicated that participants of two samples,
who have equal levels of the latent trait, do not have the
same probability of endorsing the item. There are two types
of DIF: (1) uniform, in which DIF effect remains constant
across the continuum of the latent trait, and (2) nonuni-
form, in which the strength or direction of the DIF effect
is not the same across the continuum of the latent trait.
Change higher than 0.02 in McFadden’s pseudo R? indi-
cated significant DIF (“lordif” R package, Choi et al,
2011). In addition to DIF, differential test functioning
(DTF) was also calculated to assess the impact of DIF on
the total scale score. DTF was calculated via an analysis
of covariance in which the sample (Serbian or the US)
was entered as a factor, the average score only on DIF-free
items as the covariate, and the total average score on all
items as the dependent variable. The resulting difference
in mean total scores between samples was then divided
by the standard deviation of the US group to obtain effect
size (dprr). This effect size was interpreted in accordance
with Cohen’s (1988) rule of thumb: 0.2 for a small effect,
0.5 for a moderate effect, and 0.8 or higher for a large
effect.

Furthermore, the IRT graded response model was con-
ducted in “Itm” R package (Rizopoulos, 2006). Two item
parameters were analyzed: difficulty (B), which refers to
the amount of the latent trait necessary to have a 50%
chance of endorsing the item, and discrimination (@), which
indicated how well an item can differentiate between par-
ticipants at different trait levels. Discrimination parameters
up to 0.64 are low, those between 0.65 and 1.34 are mod-
erate, those between 1.35 and 1.69 are high, and those over
1.7 are very high (Baker, 2001). The key characteristic in
the IRT is information, which reflects measurement reliabil-
ity or precision at each level of the latent trait. Prior the
main IRT analysis, the unidimensionality of each scale
was tested via parallel analysis, and absence of misfit com-
binations of items.

Third, convergent and discriminant validity correlations
with narcissism and self-esteem measures were calculated
with Steiger’s Z test for testing the significance of depen-
dent correlations.
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The sample size was determined in line with recommen-
dations that for multi-group modeling the rule of thumb is a
minimum of 100 cases/observations per group (Kline,
2016).

Data and R code for both studies are available at https://
osf.io/3msne/.

Design and Analysis Transparency Statement

We report how we determined our sample size, all data
exclusions (if any), all data inclusion/exclusion criteria,
whether inclusion/exclusion criteria were established prior
to data analysis, all measures in the study, and all analyses
including all tested models. If we use inferential tests, we
report exact p values, effect sizes, and 95% confidence or
credible intervals.

Results

The results of the CFA showed that the US version had
excellent CFI, TLI, and SRMR indices, while RMSEA was
acceptable (x%(34) = 116.03, CFI = .96, TLI = .95, RMSEA
=.08,90% CI [.06, .09], SRMR = .05). The Serbian version
had excellent CFI and TLI, acceptable SRMR, and question-
able RMSEA (2(34) = 137.08, CFI = .95, TLI = .93, RMSEA
=.09, 90% CI [.07, .10], SRMR = .08). Overall, the major-
ity of the indices for the Serbian version had acceptable
model fit. One-factor model was included for model com-
parison in line with other conceptualizations of envy (e.g.,
Miceli & Castelfranchi, 2007). Results showed that the
two-factor model was better than the one-factor model in
both samples (Serbian: Ay?(1) = 540.69, p < .001; the US:
Ay*(1) = 1237.4, p < .001). All loadings on the Serbian ver-
sion were significant and high (ranged from .55 to .84)
and the correlation between the two factors was significant
although low (r = .34, p < .001). Both scales of the Serbian
adaptation showed high AVE values (Benign Envy: AVE =
.51; Malicious Envy: AVE = .57), which confirmed their con-
vergent validity (Table 1). Reliability based on Cronbach’s a
and McDonald’s w coefficients was good for both scales
(Table 1). There were no sex differences in either of the
scales (Benign Envy: $(402) = —0.60, p = .551, d = 0.07;
Malicious Envy: £(402) = —0.40, p = .689, d = 0.05).
Both scales showed unidimensionality (see Figure A in
the supplementary material available at https://osf.io/
3msne/) and correlations between the residuals were small
within the scales, ranged from —.15 to .11. There were no
flagged two-way or three-way misfit combinations of items
(see Table A in the supplementary material available at
https://osf.io/3msne/). The DIF analysis on the Benign
Envy scale resulted in 2 items flagged for DIF (Figure 1).
Both flagged items showed uniform DIF. Discrimination
parameters were higher in the US sample. Item response
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functions suggested that category threshold parameters
for the US sample were uniformly smaller than those for
the Serbian sample (Figure 1). Thus, participants in the
US sample were more likely to endorse these items. Effect
size for the DTF effect was moderate (dprr = 0.47). Thus, it
can be concluded that responses on these two items are cul-
turally specific, which precludes comparison between the
samples.

No items on the Malicious Envy scale were flagged for
DIF. Thus, a comparison including scores on this scale
was justified. The results showed that the US sample had
higher malicious envy compared to the Serbian sample,
with a large effect size (£(819) = —15.30, p < .001, Mpyr =
—1.11, 95% CI [-1.25, —0.97], d = 1.07). In order to check
whether sex influenced the obtained differences due to the
unbalanced sex distribution across cultural groups, an addi-
tional two-way factor ANOVA was conducted with sex and
culture as factors. The results showed that there was nei-
ther a significant effect of sex, F(1, 817) = 1.61, p = .205,
nor a significant interaction between sex and culture,
F(1, 817) = 0.60, p = .440. Thus, differences in Malicious
Envy could be attributed to the effect of the culture.

The IRT analysis on the Serbian adaption of the BeMaS
showed that two items (B3 and M1) had high discrimination
parameters, while the rest of the items had very high dis-
crimination parameters (Table 2). Benign Envy items ade-
quately discriminated among people along with the whole
trait range, while Malicious Envy items were more “diffi-
cult” to endorse (e.g., for choosing category “1,” the aver-
age level of the trait is needed). It should be noted that
items flagged for DIF (B3 and B4) were the most difficult
and had the lowest (although still high according to cut-
off values) discrimination parameter in the Benign Envy
scale.

The IRT analysis showed good information on both
scales, with the Benign Envy scale being most informative
in the range of average scores and Malicious Envy in the
range of above-average scores (Figure 2).

Furthermore, correlations with narcissism dimensions
showed that Benign Envy correlated higher with admiration
and lower with rivalry compared to Malicious Envy, even
after controlling for the shared variance among Benign
Envy and Malicious Envy scales (Table 3). The correlation
with Narcissistic Rivalry was still higher for Malicious Envy
(-79) compared to Benign Envy (.40, Steiger’s Z = 10.32, p <
.001) after the correction for low reliability of Narcissistic
Rivalry. Moreover, BE correlated positively with self-esteem
whereas Malicious Envy correlated negatively with it,
although both correlations were among the lowest. The
same pattern remained after controlling for the shared vari-
ance, but the correlations were somewhat higher.
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Table 1. Descriptives and reliabilities for the BeMaS in Serbian and US samples
Serbia (n = 404) US (n = 417)
M SD a Q M SD o W
Benign envy 3.43 1.28 .83 .84 4.17 1.06 .86 .86
Malicious envy 1.58 0.85 .87 .87 2.69 1.19 .90 .90
Envying others motivates me to accomplish my goals. I strive to reach other people’s superior achievements.
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Figure 1. Benign Envy items with differential item functioning across Serbian and US samples.
Table 2. Item Response Theory parameters of items of the Serbian adaptation of the BeMaS
Item code No. in BeMaS B4 B2 B3 Bs4 Bs a
B1 1 -1.37 ~0.82 —0.41 0.14 0.98 2.07
B2 3 —-1.82 —1.34 -0.72 —0.08 0.71 2.44
B3 4 —-0.15 0.57 1.12 1.87 2.53 1.40
B4 7 —-0.91 -0.30 0.30 0.88 1.59 1.86
B5 9 —-1.06 —0.60 —-0.16 0.36 0.84 3.63
M1 2 -0.17 0.83 1.56 2.58 3.37 1.43
M2 5 0.73 1.33 1.82 2.30 2.53 3.18
M3 6 0.51 1.08 1.45 1.97 2.29 3.57
M4 8 0.79 1.42 1.69 2.04 2.66 3.50
M5 10 0.70 1.39 1.81 2.41 2.94 3.05

Note. B1_4 = item difficulty parameter for each response category, a = discrimination parameter.
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(A) Benign envy (B)

Information

Information

Information in a range (-3, 0): 53.4%

Information in a range (0, 3): 44.1%

Latent trait
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12

10

Malicious envy

Informatiop in a range (-3, 0): 17.9%

Informdétion in a range (0, 3): 77.3%

-4 -2 0 2 4

Latent trait

Figure 2. Information of the Serbian adaptation of Benign Envy (A) and Malicious Envy (B) scales.

Table 3. Zero-order and partial correlations between the Serbian adaptation of the BeMaS and narcissism and self-esteem measures

Benign envy Malicious envy Steiger's Z
Malicious envy 3bx** 1 -
Narcissistic admiration 28%*K ([ Q4%%%) 17** (.08) 0.21*
Narcissistic rivalry 27%%*% (110%) BE*** (H1xK%) —5.68***
Self-esteem 2% ((27%%%) — 2VFHH (= 27 *H%K) 5.87%**

Note. Presented in the parentheses are partial correlations for BeMaS scales, after controlling for the other scale from the BeMaS. Steiger’'s Z was

calculated on zero-order correlations. ***p < .001; **p < .01; *p < .05.

Discussion

The results of Study 1 supported the proposed two-factor
solution of the Serbian adaptation of the BeMaS, with low
correlations among factors. Both Benign Envy and Mali-
cious Envy scales had a good internal consistency, which
is in line with previous studies (e.g., Lange & Crusius,
2015). The results of the IRT analysis supported good mea-
surement precision of both scales. However, it was notice-
able that the Malicious Envy scale was more precise in
the above-average score range. Thus, it seems more appro-
priate for those who could manifest this more socially aver-
sive form of envy. This phenomenon commonly occurs
with measures of socially undesirable traits (e.g., Dini¢
et al., 2018). Almost all items of the Malicious Envy scale
were difficult to endorse, which affected measurement pre-
cision at lower trait levels.

Furthermore, the results of the DIF analysis showed that
two items from the Benign Envy scale were not cross-cultu-
rally invariant (“Envying others motivates me to accom-
plish my goals” and “I strive to reach other people’s
superior achievements”). These two items seem to be more
general and do not include direct, explicit comparison with
another person, but rather a general feeling of envy as a
source of motivation. By comparison, other items from
the Benign Envy scale included direct comparison with
others and a direct source of perceived threat (e.g., “When

European Journal of Psychological Assessment (2022), 38(1), 49-60

”, «

I envy others...”; “If I notice that another person is better
than me...”).

On the other hand, the Malicious Envy scale achieved
cross-cultural invariance. Participants from the US showed
higher Malicious Envy scores compared to participants
from Serbia. While the mainstream American culture is
characterized by high individualism and orientation toward
self, Serbian culture is more collectivistic (Hofstede, 2001).
Thus, differences in malicious envy could indicate that indi-
vidualistic cultures prioritize personal benefits over group
benefits, coupled with a more competitive environment. It
should be mentioned that in only one study, measurement
invariance of the BeMaS was tested across samples from
the US, Germany, Poland, and Russia and results showed
that the largest number of non-invariant parameters con-
cerned the Polish sample (Kwiatkowska et al., 2020). How-
ever, additional analysis showed that the scale could be
considered as invariant since less than 25% of parameters
were non-invariant.

To sum up, the two forms of envy, malicious and benign,
were confirmed in the Serbian culture, despite the fact that
there is no linguistic distinction between these forms. How-
ever, only the Malicious Envy scale showed cross-cultural
invariance. Thus, participants from the Serbian sample
obtained lower Malicious Envy scores, which could reflect
the different social norms in these two cultures.
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In line with some previous studies, both forms of envy
were found to be positively related to narcissism (Lange
et al, 2016). However, Benign Envy was more strongly
related to Narcissistic Admiration, consistent with perceiv-
ing the envied person as socially potent, while Malicious
Envy was more strongly related to Narcissistic Rivalry,
which implies a clearer propensity for social conflict (Lange
et al.,, 2016). Moreover, Malicious Envy showed a higher
and negative relation to self-esteem compared to Benign
Envy, which showed the opposite direction of the relation.
This adds to previous literature on the relationship between
envy and self-esteem (Smith et al., 1999), specifying that
this relation depends on the type of envy experienced.
Thus, correlations with narcissism and self-esteem con-
firmed the convergent and discriminative validity of the
Serbian adaptation of the BeMaS, indicating a more aver-
sive nature of malicious envy.

Study 2

The aim of Study 2 was to further validate the Serbian adap-
tation of the BeMaS. In previous studies, Benign Envy was
associated with Machiavellianism and to a lesser extent
with grandiose narcissism, while Malicious Envy was asso-
ciated with both Machiavellianism and psychopathy from
the Dark Triad (e.g., Lange, Paulhus, et al., 2018). Among
HEXACO traits, Honesty-Humility could be seen as the
“core” element of the Dark Tetrad (the Dark Triad + sad-
ism, e.g., Book et al., 2016). Previous studies have shown
that both forms of envy predict morally questionable behav-
iors (see Crusius et al., 2020), including those whose pre-
disposition is Honesty-Humility, such as deception and
manipulative interpersonal behavior. Thus, for convergent
validity, we expected that both envy scales would show
strong negative correlations with Honesty-Humility and
positive with dark traits. In line with previous studies
(e.g., Lange, Paulhus, et al., 2018), correlations with
Malicious Envy should be higher for these traits, with the
exception of narcissism, which should contribute to the dis-
criminant validity of the two envy forms. For further testing
of the discriminant validity, we expected that correlations
with the remaining HEXACO traits would be lower com-
pared to correlations with Honesty-Humility and Dark Tet-
rad traits. Moreover, since Malicious Envy is characterized
by low self-control (e.g., Briki, 2019; Crusius et al., 2020),
we expect that it would show a stronger negative correla-
tion with Conscientiousness, compared to Benign Envy.
Additionally, as Malicious Envy involves hostile feelings
toward superior others (e.g., Crusius et al., 2020), we
expect that it would negatively correlate with Agreeable-
ness, which contains hostility, anger, and impatience on
its negative pole in the HEXACO model (e.g., Ashton &
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Lee, 2009). Criterion validity was further tested by estab-
lishing correlations with aspects of psychological distress.
In a recent review study, Crusius et al. (2020) highlighted
that both aspects of envy could be functional or dysfunc-
tional, depending on the context. However, when general
self-report measures were included without any experimen-
tal manipulation, previous studies showed that Benign Envy
positively predicted well-being while the opposite was true
for Malicious Envy (Briki, 2019). Therefore, we expected
that both Benign Envy and Malicious Envy scales would sig-
nificantly correlate with psychological distress, although
Malicious Envy should be more strongly related to indica-
tors of distress.

Participants and Procedure

The sample comprised 404 participants (49.5% males)
from the general population from Serbia, aged between
20 and 76 years (M = 34.59, SD = 11.95), of whom 32.2%
had finished high school, 29% were university students,
12.6% had finished college, and 26.2% had a university
degree. The sample was collected by trained undergraduate
students as a part of their pre-exam activity. In order to col-
lect data from a heterogeneous sample, each student col-
lected data from six participants, in accordance with the
given gender and age quotas (three age groups: 20-29,
30-39, 40 years and older, with both male and female par-
ticipants in each age group). The data for this study were
collected within a larger study, which also contained data
for other instruments. The study of Dini¢, Sadikovic, et al.
(2020) was conducted from the same dataset, but with dif-
ferent instruments and aims. There were no excluded par-
ticipants or missing data. The study was approved by the
Ethical Committee of the Department of Psychology, Fac-
ulty of Philosophy, University of Novi Sad, Serbia, which
is the Second Instance Commission of the Ethical Commit-
tee of the Serbian Psychological Society.

Instruments

Five instruments were administered:

(1) The BeMasS;

(2) The HEXACO-60 (Ashton & Lee, 2009, for the Ser-
bian adaptation of the long version see Mededovi¢
et al, 2019, and for short see, for example, Dini¢
et al., 2018), which is a 60-item measure of six traits
from the lexical HEXACO model of personality: Hon-
esty-Humility, Emotionality, Extraversion, Agreeable-
ness, Conscientiousness, and Openness to Experience;

(3) The Short Dark Triad (SD3; Jones & Paulhus, 2014, for
the Serbian adaptation see Dini¢ et al., 2018), which
measures three dark traits, that is, the Dark Triad
(Machiavellianism, narcissism, and psychopathy), with
9 items per trait;
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(4) The Short Sadistic Impulse Scale (SSIS; O’Meara et al.,
2011, for the Serbian adaptation see Dini¢, Bulut
Allred, et al., 2020), which contains 10 items and mea-
sures sadism as the fourth dark trait;

(5) The Clinical Outcomes in Routine Evaluation - Out-
come Measure CORE-OM (Evans et al., 2000), which
contains 34 items measuring four aspects of psycho-
logical distress - (poor) subjective well-being (4 items),
problems and symptoms including anxiety, depres-
sion, somatic symptoms, and the like (12), (poor) func-
tioning, including general functioning and functioning
in close and social relationships (12), and risk, includ-
ing harm to self and harm to others (6), with higher
scores corresponding to higher psychological distress.
Due to the similarity between the Serbian and Croat-
ian languages, an already established Croatian transla-
tion (Joki¢-Begi¢ et al., 2014) was adapted to the
Serbian language. For the Serbian adaptation, see
Dini¢, Sadikovié, et al. (2020) in which the same data-
set was used but with other aims and sets of instru-
ments. All measures contain a 5-point Likert-type
scale for answering. Cronbach’s as and ws are pre-
sented in Table 3.

Data Analysis

First, a CFA was conducted in order to check the model fit
on this sample. To determine the model fit, the same crite-
ria were used as in Study 1 (see Greiff & Allen, 2018). For
the minimum sample size for CFA, we followed the recom-
mendation of N = 200 (Kline, 2016). Second, convergent
and discriminant validity correlations with used measures
were calculated, with Steiger’s Z test for testing the signifi-
cance of dependent correlations. Profile similarity between
the two scales was calculated by Cronbach and Gleser’s
(1953) D statistics based on Euclidean distances. Lower val-
ues indicated greater profile similarity and D could be inter-
preted as Cohen’s d. The value of 0.41 was interpreted as
the minimum effect size representing a “practically” signif-
icant effect for social science data (Ferguson, 2009).

Design and Analysis Transparency Statement

We report how we determined our sample size, all data
exclusions (if any), all data inclusion/exclusion criteria,
whether inclusion/exclusion criteria were established prior
to data analysis, all measures in the study, and all analyses
including all tested models. If we use inferential tests, we
report exact p values, effect sizes, and 95% confidence or
credible intervals.

Results

The results of the CFA confirmed that the two-factor model
was better than the one-factor model (Ay*(1) = 583.45, p <
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.001). In the two-factor model solution, CFI and TLI
showed good model fit, SRMR questionable, and RMSEA
poor (x*(34) = 167.23, CFI = .92, TLI = .90, RMSEA =
.10, 95% CI [.08, .11], SRMR = .09). Correlations between
the residuals were small within the scales, ranged from
—.05 to .04. The highest modification indices include the
B3 item which had significant DIF in Study 1. However,
considering that only one fit index (RMSEA) showed poor
model fit, we kept the original two-factor model in further
analyses. All loadings were high, ranging from .69 to .85,
with a significant but low correlation between factors (r =
.33, p < .001). Moreover, AVE was .53 for Benign Envy
and .49 for Malicious Envy, indicating adequate convergent
validity.

Cronbach’s as for BeMaS scales were good (Table 4) and
McDonald’s w coefficients were .84 for Benign Envy and
.83 for Malicious Envy scales. Compared to Benign Envy,
Malicious Envy showed higher negative correlations with
Honesty-Humility, Agreeableness, Conscientiousness, and
Openness and higher positive correlations with psychopa-
thy and sadism. Regarding relations with psychological dis-
tress, Malicious Envy showed higher positive correlations
with psychopathological problems/symptoms, general and
interpersonal functioning, and risky behaviors. In a similar
vein, Benign Envy showed a higher negative correlation
with poor well-being, indicating that better well-being was
related to benign envy. Partial correlations mostly showed
the same relationship pattern, with some exceptions. First,
the Benign Envy scale showed a significant negative corre-
lation with sadism and a significant positive correlation with
Conscientiousness when the shared variance with the Mali-
cious Envy scale was controlled. Second, the Malicious
Envy scale showed a significant positive correlation with
poor well-being. All these correlations were small. Profile
similarity between Benign Envy and Malicious Envy scales
was .91, which indicated a large distinction between the
scales.

Discussion

The results of Study 2 add further support to the validation
of the Serbian adaptation of the BeMaS based on the dis-
tinction between the two forms of envy which showed large
profile dissimilarity. Compared to Benign Envy, the Mali-
cious Envy scale showed significantly higher negative corre-
lations with Conscientiousness and Openness, which
indicated that impulsivity and rigid behavioral patterns
were related to malicious envy. Other studies have also
shown that a lack of self-control is a specific correlate of
malicious but not benign envy (e.g., Briki, 2019).

In line with previous findings (e.g., Lange, Paulhus, et al.,
2018), both forms of envy were positively related to dark
traits. The Malicious Envy scale showed higher correlations
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Table 4. Descriptives, Cronbach’s «, and validity zero-order and partial correlations of the Serbian adaptation of the BeMaS

Benign envy Malicious envy Steiger's Z M SD a
Benign envy 1 3.05 0.98 .84
Malicious envy 33F*x* - 1.67 0.74 .83
Honesty-Humility —.3B%*x (=, 25%%%) — LTFFF (= 40%F%) 2.17% 3.40 0.65 71
Emotionality —.04 (-.01) —.08 (—. 0.69 3.11 0.65 .75
Extraversion BFEE (21%%%) —10% (=.17%%%) 1.05 3.36 0.63 79
Agreeableness —.22%FF (= 13%%) —.33%*F (—.28%*%) 2.01* 3.09 0.57 71
Conscientiousness .09 ((17%%%) —.277HF (—.25%*%) 5.24%%* 3.66 0.61 .78
Openness to experience —.02 (.06) — Q2KFH (= 2B**%) 3.57%** 3.43 0.75 .80
Machiavellianism 35x*x (265%%%) LBxxE(3BFH) —1.65 2.91 0.69 .80
Narcissism BBxFF (27%%%) LOxxE (32%HK) -0.77 2.68 0.65 .73
Psychopathy 32FFH (NT7H*F) B8x*x (53HHK) —5.33*** 2.01 0.63 T4
Sadism 2% (—.10%) B59FHH ((5gr#) —0.18*** 1.36 0.55 .86
Poor well-being —.156%% (—.19%*%) .08 (.14*%) —4.00%** 2.38 0.71 .69
Symptoms —.02 (-.07) 4x% (15%%) —2.78%* 2.39 0.74 .90
Functioning —.10* (=.20%*%) 24x%% (30%*%) —5.96%** 212 0.56 .82
Risk .04 (-.08) 3oxxx (36**%) —B5.65%x* 1.26 0.49 .83

Note. Presented in the parentheses are partial correlations for BeMaS scales, after controlling for the other scale from the BeMaS. Steiger's Z was
calculated on zero-order correlations. A part of the data was used in Dini¢, Sadikovi¢ et al. (2020). ***p < .001; **p < .01; *p < .05.

with psychopathy and sadism, highlighting malevolent
characteristics of malicious envy. This became more obvi-
ous in partial correlations between Benign Envy and sad-
ism, which were negative. Benign Envy also showed
malevolent characteristics, but not as prominently as Mali-
cious Envy. Given that both envy forms positively correlate
with Dark Triad traits, negative correlations with basic traits
related to antagonism, Honesty-Humility, and Agreeable-
ness were expected. The results showed that the Malicious
Envy scale had somewhat higher negative correlations with
these two HEXACO traits, compared to the Benign Envy
scale, which further supports the malevolent nature of mali-
cious envy.

Considering relations with psychological distress
domains, it could be seen that the Malicious Envy scale
was related to indicators of psychopathological symptoms,
impaired functioning, and interpersonal problems as well
as with aggressive behaviors toward others and self. Thus,
Malicious Envy is associated with more distress and poorer
functioning, in general. Partial correlations further support
this conclusion. On the other hand, although the Benign
Envy scale is associated with aversive traits, it was related
to better well-being, which is in line with previous studies
that investigated associations with well-being (e.g., Briki,
2019) as well as with studies showing positive relations
between benign envy and positive emotional and motiva-
tional states (e.g., Lange & Crusius, 2015; Lange et al,
2016). However, it should be highlighted that from a func-
tional standpoint, both aspects of envy represent reactions
to threat that contain different self-defensive strategies
and that both benign and malicious envy has a “dark” side

© 2021 Hogrefe Publishing

and could lead to maladaptive outcomes (see Crusius et al.,
2020).

Interestingly, Emotionality from HEXACO did not signif-
icantly correlate with either envy form. This result indicates
the conceptualization of Emotionality in the HEXACO
model, which includes anxiety and fearfulness as the com-
mon indicators of Neuroticism, but not as anger-related
indicators (e.g., Ashton & Lee, 2009). In fact, those indica-
tors are placed in the Agreeableness domain of the HEX-
ACO model. Previous research has also found no
significant correlation between envy and HEXACO Emo-
tionality (Wilkin & Connelly, 2015).

To sum up, the findings of Study 2 showed distinct corre-
lates of the two forms of envy, with malicious envy being
related to more malevolent characteristics, impulsivity-
related behaviors, and more psychological distress.
Although benign envy also showed malevolent characteris-
tics, it was related to less psychological distress. The results
add to cross-cultural validity of the BeMaS scale and sup-
port its usefulness in the local context.

General Discussion

The aim of this multi-study research was to explore the psy-
chometric characteristics of the Serbian adaptation of the
BeMaS and to provide further evidence of the scale’s
cross-cultural validity. Given the problem with “hidden”
invalidity among psychological instruments, including
failed measurement invariance (Hussey & Hughes, 2020),
this research offers sophisticated and rigorous tests of the
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cross-cultural validity of the BeMaS. The results showed
that the Benign Envy scale, or more precisely, two items
from this scale, seemed biased, with higher endorsement
among the US participants. In addition, one of these two
items (B3) also contributed to the somewhat lower model
fit which suggested that it could be revised. This is the most
difficult item in the Benign Envy scale and the only one
which does not include an explicit, direct comparison
between envied person and the person who envies (or
his/her achievements). By contrast, the Malicious Envy
scale was invariant across Serbian and US samples, which
allowed for a comparison between these samples. The
results showed higher Malicious Envy scores in the US sam-
ple, compared to the Serbian sample. A previous study
showed significantly higher scores on both envy scales in
US participants compared to German, Polish, and Russian
participants (Kwiatkowska et al., 2020). In more individual-
istic cultures, competition and outperforming others is seen
as a desirable aspect of social relations. Thus, individuals
who live in such cultures derive pleasure from being envied
and expect others to suffer more from not having what they
desire (Mosquera et al., 2010).

The results across the two large sample studies showed
that the Serbian adaptation of the BeMaS is a reliable and
valid measure, with a clear distinction between the two envy
forms. Similar to previous validations, the confirmatory fac-
tor analyses clearly favored the two-factor solution over the
single-factor model (e.g., Kwiatkowska et al., 2020). Fur-
thermore, across both studies, Malicious Envy and Benign
Envy scales showed a partly differential pattern of relations
with personality traits, as well as various indicators of mental
health, which is in line with previous studies (Lange et al.,
2016; Lange, Weidman, et al., 2018). Malicious Envy in
specific was significantly more related to morality issues, a
lack of control, rigid behavioral patterns, and malevolence
toward others as well as an impaired self-esteem and psy-
chological distress. On the other hand, even if related to
dark traits, Benign Envy appears to mitigate some of the
problematic characteristics of the malicious form: poor
well-being and problems in general and social functioning.
Thus, benign envy appears to be associated with less expe-
rienced distress in the domain of mental health. Social ties
are less negatively affected by benign envy, which can also
present a positive motivational influence on the person who
experiences it. Since benign envy entails a higher sense of
control (Briki, 2019) and hopes for success (Lange et al.,
2016), the psychological pain instigated by this form of envy
could be more tolerable. Further research is needed to more
clearly establish the crucial ingredients that differentiate the
experience of malicious and benign envy.

The present study has some limitations. As our study was
cross-sectional, it did not allow for any conclusions about
causal relations. In self-report questionnaires that measure
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aversive traits, social desirability is always a potential prob-
lem. Previous research about relations between the Dark
Triad traits and social desirability has suggested that indi-
viduals scoring higher on more antagonistic traits are less
concerned with social desirability (Kowalski et al., 2018).
Thus, the same could be expected for those who scored
higher on both BeMa$ scales, but future studies should
address this potential issue. Next, not all model fit indices
were acceptable for the Serbian adaptation of the BeMasS.
Hence, future studies should consider reformulating some
items to suit the Serbian cultural context, especially items
that showed significant DIF. Additionally, although we pro-
vided o and w reliability coefficients, there is no test for
other types of reliability such as test-retest reliability. More-
over, we investigated only some correlates of the two envy
forms to establish the basic validity of the Serbian BeMasS.
Future studies could expand the nomological network, in
particular within the domain of interpersonal and social
relations, which appears to be closely affected by the differ-
ent experiences of envy.

Taken together, the results showed the expected factor
structure, good internal consistency and information, as
well as convergent, discriminant, and criterion validity of
the scores of the Serbian adaptation of the BeMaS. Benign
Envy and Malicious Envy scales are related to relatively dis-
tinct experiences and partly different personal and interper-
sonal outcomes. The results supported the dual conception
of envy in Serbian culture and the Serbian language, which
does not have a unique term for each of the two envy
forms. Given the high prevalence of social comparison sit-
uations and the resulting envy in everyday life (Foster
et al., 1972), the dual model of envy could afford a better
understanding of cultural varieties of experiences and out-
comes of envy.
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Abstract: Sense of coherence (SOC) describes an individual’s ability to deal with life challenges (manageability), comprehend the environment
(comprehensibility), and perceive life and its challenges as meaningful (meaningfulness). We examine measurement invariance (Ml) of the
SOC-13 scale across gender and age groups in a matched sample of N = 1,816 (50% females; age range 16-83 years). A two-factor model,
with a common factor for manageability/comprehensibility items and a second factor for meaningfulness items, best represented the SOC-13
in all groups. Full metric, partial scalar, and full strict invariance held across gender groups. Across age groups, full metric, partial scalar, and
partial strict invariance could be established. We conclude that SOC-13 is a reliable and valid measure. Measurement is comparable across

gender and age.

Keywords: sense of coherence, factorial validity, measurement invariance

OPEN MATERIALS

Sense of coherence (SOC) represents the core concept in
Antonovsky’s salutogenic theory (Antonovsky, 1979, 1987).
Antonovsky proposed that health and disease should not
be considered binary on/off states. Instead, he assumed
that every human being can be placed on a larger contin-
uum between health and disease, and SOC represents the
most crucial concept that helps people move to the health
end of the continuum. He argued that stressors are so ubiq-
uitous in life that humans need a range of general resistance
resources to deal with stressors and life challenges (Anto-
novsky, 1987). Thus, salutogenesis offers a resource-
oriented perspective on health.
SOC comprises three components:

(1) manageability describes an individual’s feeling that
one has the necessary behavioral capacity and
resources (e.g., skills, family, a social network) to deal
with life challenges;

(2) comprehensibility is a cognitive aspect that represents an
individual’s perception that internal aspects and external
situations and events are rational and understandable,
and that even chaotic situations can be structured; and

© 2021 The Author(s). Distributed as a Hogrefe OpenMind article

under the license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)

(3) meaningfulness reflects that life has some kind of
(emotional) meaning, so that its demands and chal-
lenges are worthy of investment and engagement
(Eriksson & Mittelmark, 2017).

Antonovsky considered SOC an “orientation to life,”
rather than a temperamental personality trait (Antonovsky,
1987). He theoretically explained the development of SOC
as a dynamic process up to age 30. Up to this age, SOC is
supposed to be fluctuant, malleable, and shaped by
experience. Consistency (enhancing comprehensibility),
load-balancing (enhancing manageability), and participation
in decision-making (enhancing meaningfulness) are all
supposed to foster SOC across the developmental phase
(Antonovsky, 1987). This theoretical view was backed up
by empirical research according to a recent review of 37
studies from 14 countries, in which the authors concluded
that “[t]he ... surveyed studies support the conceptualiza-
tion of the SOC construct as an important personal resource
that develops during childhood” (Idan et al.,, 2017, p. 118).
Adolescence is seen as a particularly sensitive phase.
Notably, the quality of parent-child relationships (Rivera
et al, 2013) and a child-centered parenting style (Feldt
et al., 2005) have been shown to be main predictors of
SOC. SOC was also correlated with the quality of family
relationships in later life (Grevenstein et al., 2019).
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The clinical utility of SOC has been shown many times.
SOC has been linked to good mental health and health-
related behavior (Eriksson & Lindstrom, 2006), general
psychological well-being (Nilsson et al., 2010), depression
(Haukkala et al., 2013), anxiety (Moksnes, Espnes, &
Haugan, 2013), general psychological distress (Grevenstein,
Aguilar-Raab, et al., 2016), burnout (Grevenstein et al.,
2018), satisfaction with life (Moksnes, Lohre, & Espnes,
2013), and substance use of tobacco, alcohol, and cannabis
(Grevenstein, Bluemke, et al., 2016).

Historically, SOC has been criticized for its alleged
similarity to classic personality traits like the Big Five
personality factors, specifically neuroticism or emotional
stability (Geyer, 1997). High negative correlations with
neuroticism have been found, as well as smaller positive
correlations with extraversion, agreeableness, and consci-
entiousness (Feldt, Metsdpelto, et al., 2007; Hochwalder,
2012; Kase et al., 2018). Overall, the Big Five can predict
up to 40% of the SOC variance (Hochwalder, 2012).
SOC has also shown surprisingly high longitudinal stability,
almost comparable to temperamental personality traits. For
adults, test-retest reliabilities of .78 over 1 year, .59-.67 over
5 years, and .54 over 10 years emerged (Eriksson &
Lindstrom, 2005). Even in adolescence, SOC was found
to be moderately stable. Honkinen and colleagues (2008)
found only minor changes of mean SOC scores between
ages 15 and 18 longitudinally. SOC at age 15 also predicted
SOC scores at age 24 longitudinally at f = .59 on a latent
level (Grevenstein & Bluemke, 2017). Nonetheless, SOC
has a unique value for the prediction of health outcomes.
SOC has shown incremental validity for the prediction of
health-related outcomes above and beyond the Big Five
traits (Grevenstein et al., 2018; Grevenstein & Bluemke,
2015), dispositional optimism, resilience, self-compassion
(Grevenstein, Aguilar-Raab, et al., 2016), and mindfulness
(Grevenstein et al., 2018).

Taken together, current results indicate that changes in
SOC cannot be simply traced back to a sensitive period at
a specific age. Feldt and colleagues compared two groups
of 25- to 29-years-old and 35- to 40-years-old participants
regarding their longitudinal change in SOC (Feldt et al.,
2003). Both groups improved in a similar fashion with
the older group showing very slightly lower SOC. In the
much larger Finnish HeSSup study, participants over the
age of 30 showed consistently higher mean SOC scores
than participants under the age of 30 (Feldt, Lintula,
et al., 2007). Silverstein and Heap (2015) showed that mean
SOC scores increased continuously with age for older adults
beyond the age of 55. Yet all this work presupposed (and
left untested) the belief that the SOC scores can legiti-
mately be compared across age groups. It is a rather strong
assumption to think that the interpretation of SOC items

European Journal of Psychological Assessment (2022), 38(1), 61-71

and the applicability of SOC scale throughout ontogenesis
are possible without measurement bias.

The SOC-13 Scale

The most popular measure of SOC is the 13-item SOC
scale, originally published by Antonovsky (1987). The scale
has been validated in a range of later studies (Antonovsky,
1993) and is widely accepted as a reliable and valid
measure of SOC (Eriksson & Lindstrom, 2005). Still, the
factorial validity of the SOC-13 scale has also been debated
extensively in the past. Antonovsky developed the scale at a
time before the general availability of software packages for
structural equation modeling (SEM) and confirmatory
factor analysis (CFA). Nonetheless, several studies have
demonstrated the theoretically derived three-factor struc-
ture of the SOC scale (Feldt et al., 2000, 2003), though
difficulties emerged. In many cases, items of the SOC scale
had to be dropped or the measurement model had to be
modified (Feldt et al., 2000, 2003).

One modification to the factor model has consistently
and substantially improved model fit (Feldt et al., 2003;
Moksnes & Haugan, 2014; Richardson et al., 2007): A resid-
ual correlation between items #2 and #3 (#2 “... were you
surprised by the behavior of people who you thought you
knew well?”; #3: “... have people you counted on disap-
pointed you?”) has been interpreted to reflect an additional
aspect of interpersonal trust shared between the items
(Frenz et al., 1993). Only recently have several studies repli-
cated the intended three-factor model with all items
included while allowing for one pair of correlated residuals
between items 2 and 3 (Grevenstein, Aguilar-Raab, et al,,
2016; Moksnes & Haugan, 2014; Stern et al., 2019). In all
cases the comprehensibility and manageability factors
correlated so highly (» > .94) that one can question if they
are truly conceptually distinct.

As an alternative, a more parsimonious two-factor model
has been proposed with one factor spanning comprehensi-
bility and manageability items, and with meaningfulness
constituting the second factor, though not to be mistaken
as a secondary factor of lesser importance (Grevenstein,
Aguilar-Raab, et al,, 2016; Grevenstein & Bluemke, 2017;
Zimprich et al., 2006). Despite its parsimony, this two-
factor model has also shown superior predictive validity
(Grevenstein, Aguilar-Raab, et al., 2016). One explanation
that suggests itself is that comprehensibility and manage-
ability are reciprocal aspects of conquering life stressors,
yet meaningfulness constitutes a distinct, but an equally
important component that provides the motivation to mobi-
lize any coping resources (Antonovsky, 1987). This is in line
with research showing that having a feeling of purpose in life
helps people rise above mental health issues (Park, 2010).
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Measurement Invariance

A comparison of SOC scores across situational contexts,
measurement times, or groups of participants requires that
the measurement model is valid across the different
subsamples (Vandenberg & Lance, 2000). One needs to
ascertain that manifest SOC scores reflect the same latent
construct to the same degree. Stability indices and compar-
isons of manifest mean scores are only valid across differ-
ent groups as far as strict measurement invariance (MI)
can be established (Chen, 2008). Observed differences in
scale means have to reflect true differences in latent means,
not different item utilization or item difficulties. Otherwise,
latent group differences or associations between a latent
variable and external criteria might be explained by dissim-
ilar measurement.

MI of the SOC scale has been addressed in the past, with
some limitations. Comparing samples of Caucasian
Americans and Asian Americans, Stein and colleagues
(2006) had to drop items to achieve an acceptable model
fit. Across two age groups of adolescents (12-14 years and
15-18 years), Zimprich et al. (2006) showed strict MI of a
two-factor model, yet they retained all the items of the
SOC-13 scale. Feldt and colleagues showed longitudinal
MI across a 5-year span but tested only the invariance of fac-
tor loadings and item residuals (Feldt, Lintula, et al., 2007).
Grevenstein and Bluemke (2017) showed longitudinal MI at
age 15 and age 24, with partial scalar and strict invariance
for a two-factor model that included all items. Luyckx and
colleagues (2012), again, dropped two items from the
SOC-13 scale when investigating MI across age and gender.
Results supported scalar MI across ages 14-30 years. The
authors also declared scalar invariance across gender, yet
described a drop in model fit that - when following common
heuristics for MI strictly - exceeded accepted cut-offs.
Unfortunately, no detailed analyses of partial MI were
provided, so model misfit could not be attributed to specific
items. Hittner (2007) tested MI across gender when apply-
ing a single-factor model. Though all items were retained,
only configural and metric MI were established, and scalar
or strict MI were not even tested. To summarize, the field
seems to be in a state of disarray, hence the need for a
systematic investigation of MI of the SOC-13 scale across
age and gender with the modified two-factor model that
has consistently emerged in previous work.

Methods

Procedure and Participants

We pooled several samples collected between 2014 and
2016 to analyze the data presented in this study. In all
studies, data were collected in accordance with the ethical

© 2021 The Author(s). Distributed as a Hogrefe OpenMind article

standards of the institutional and/or national research
committee and with the 1964 Helsinki declaration and its
later amendments or comparable ethical standards. Though
studies carried out at the Psychological Institute of the
University of Heidelberg were granted an exemption from
having to be run past the ethical review board at the time,
unless research grant proposals were about to be submitted
or sensitive topics were involved, informed consent had
been obtained from all participants, and participation was
completely voluntary. Most participants had completed
short online studies without compensation.

We aimed to select a suitable sample for analysis from a
total pool of N = 4,154 (78.1% female) German participants
spanning a wide age range of 13-83 years. We used propen-
sity score matching and the R-package “Matchlt” with its
“nearest” algorithm (Ho et al., 2007) to select a sample with
balanced gender groups matched for age. We initially had to
exclude 13 participants from the pool, because they had not
disclosed their gender. The final sample included N = 1,816
participants (50.0% female). Sample characteristics are dis-
played in Table 1. As intended, men and women did not dif-
fer with regard to their age, t(1,814) = 0.09, p = .84. Based on
theoretical grounds we divided the sample into three age
groups: Youth and young adults (age = 16-29 years; n =
1,008); adults (age = 30-49 years; n = 484), and older adults
including seniors (age > 50 years; n = 324). There were no
missing SOC-13 values, mostly due to the fact that the online
participants were technically required to provide answers
to every item; otherwise, they were considered drop-out
participants, because we had assured them that refusing to
participate (any further) was possible at any time.

Measures

We used the 13-item version of Antonovsky’s original Ori-
entation to Life scale (Antonovsky, 1987). The German
adaptation was provided by Schumacher and colleagues
(2000). The scale includes five comprehensibility items
(e.g., “Has it happened in the past that you were surprised
by the behavior of people whom you thought you knew
well?”), four manageability items (e.g., “Has it happened
that people whom you counted on disappointed you?”),
and four meaningfulness items (e.g., “Do you have the feel-
ing that you do not really care about what goes on around
you?”). Answers were provided on 7-point rating scales,
marked from 1 = very often to 7 = very seldom or never most
of the time. Items #1, #2, #3, and #7 were recoded before
computing mean scores.

Statistical Analysis

We used SPSS 22 for descriptives and Mplus 7.4 (Muthén &
Muthén, 1998-2012) for the CFAs. The arbitrariness of
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Table 1. Descriptives, reliability, and standardized factor loadings for accepted models in the total sample (CFA), and subgroups gender (MGCFA
5) and age (MGCFA 5a)

Total Female Male Age 16-29 Age 30-49 Age 50-83
N =1,816 n =908 n =908 n = 1,008 n = 484 n =324

M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
Age 33.48 (14.29) 33.45 (14.22) 33.51 (14.38) 22.83 (2.98) 38.87 (6.95) 58.55 (6.30)
SOC mean 4.75 (0.98) 4.73 (1.00) 4.77 (0.96) 4.51 (0.95) 4.87 (0.96) 5.32 (0.82)
SOC1 5.51 (1.45) 5.77 (1.35) 5.24 (1.57) 5.22 (1.52) 5.73 (1.33) 6.09 (1.18)
S0C2 4.02 (1.59) 3.88 (1.59) 4.15 (1.58) 4.07 (1.60) 3.95 (1.57) 3.94 (1.59)
SOC3 3.90 (1.69) 3.67 (1.67) 4.13 (1.68) 3.86 (1.73) 3.87 (1.70) 4.06 (1.54)
SOC4 5.25 (1.37) 5.40 (1.31) 5.11 (1.42) 5.16 (1.38) 5.17 (1.42) 5.68 (1.19)
SOC5 4.82 (1.62) 4.83 (1.61) 4.82 (1.64) 4.64 (1.62) 4.83 (1.67) 5.38 (1.45)
S0C6 4.94 (1.56) 4.96 (1.53) 4.93 (1.59) 4.57 (1.57) 5.17 (1.53) 5.76 (1.16)
S0C7 5.05 (1.25) 5.11(1.28) 5.00 (1.26) 4.82 (1.22) 5.18 (1.25) 5.58 (1.13)
S0c8 4.67 (1.71) 4.53 (1.75) 4.81 (1.65) 4.18 (1.69) 5.05 (1.59) 5.65 (1.34)
S0C9 4.38 (1.82) 4.22 (1.86) 4.54 (1.76) 4.03 (1.80) 4.56 (1.81) 5.18 (1.58)
SOC10 4.43 (1.68) 4.36 (1.71) 4.50 (1.65) 4.25 (1.68) 4.40 (1.67) 5.03 (1.57)
SOC11 4.69 (1.48) 4.69 (1.52) 4.69 (1.44) 4.44 (1.57) 4.87 (1.43) 5.23 (1.28)
S0C12 4.91 (1.68) 5.03 (1.65) 4.78 (1.71) 4.52 (1.68) 5.15 (1.65) 5.74 (1.35)
SOC13 5.20 (1.60) 5.09 (1.67) 5.31 (1.52) 4.89 (1.67) 5.42 (1.49) 5.82 (1.26)
a .87 .87 .86 .85 .87 .85

A A A A A A

SOC1 .36 .35 .35 .29 .34 .31
S0c2 .33 .33 .33 .36 .36 .33
S0C3 47 .48 .48 49 49 .46
SOC4 .56 .56 .56 .66 .66 .50
SOC5 .57 .57 .57 .56 .56 .52
S0C6 .66 .65 .65 .61 .61 71
S0C7 .73 72 72 72 72 .67
S0C8 .75 .75 .75 71 71 .76
SOC9 77 77 77 .75 .75 72
SOC10 .73 .73 .73 74 T4 .70
SOC11 49 49 49 47 47 44
S0C12 .80 .80 .80 .79 .79 .75
S0C13 .69 .69 .69 .66 .66 .70
CR .89 .89 .89 .88 .88 .87

Note. CR = Raykov's composite reliability.

using cut-offs notwithstanding, we evaluated model fit by
(1) the - ideally nonsignificant - y*-test (Bentler & Bonett,
1980); (2) the comparative fit index (CFI) with values of
.90/.95 and above indicating appropriate/good model fit
(Bentler, 1990; Hu & Bentler, 1999); (3) the root mean
square error of approximation (RMSEA) with values of
.00-.05/.06-.08/.09-.10 indicating excellent/adequate/
poor model fit (Browne & Cudeck, 1993); and (4) the stan-
dardized root mean square residual (SRMR) with values
less than .08 (Hu & Bentler, 1999) or .05 (Schumacker &
Lomax, 2010) considered to reflect good or excellent fit.
When comparing different models based on the same
data and variables, we prefer the Akaike information
criterion (AIC) and the Bayesian Information Criterion
(BIC), which can be used to compare the quality of different

European Journal of Psychological Assessment (2022), 38(1), 61-71

models. Lower scores indicate better model fit (Akaike,
1987), and differences larger than 10 indicate “very strong”
differences (Raftery, 1995). AIC commonly emphasizes
accuracy, whereas BIC provides the best trade-off between
accuracy and parsimony, which is most relevant for MI
testing procedures. In line with prior research, we used
Robust Maximum Likelihood (MLR) for parameter
estimation.

For an estimation of reliability, we provide - for descriptive
purposes — Cronbach’s a, but also Raykov’s composite relia-
bility (CR; Raykov, 1997) as an SEM-based reliability esti-
mate. As the SOC-13 scale lacks essential tau-equivalence
and strict unidimensionality, Cronbach’s a will be biased,
whereas composite reliability is unbiased and preferable
(Graham, 2006).

© 2021 The Author(s). Distributed as a Hogrefe OpenMind article
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MI can be tested via a series of nested, increasingly
restricted confirmatory factor-analytical (CFA) models
(Meredith, 1993; Vandenberg & Lance, 2000). MI across
independent groups, such as age or gender, is investigated
using multiple-groups CFA (Brown, 2006). If age trends
were assessed within the same group of participants, a lon-
gitudinal design for testing MI is required (Marsh & Gray-
son, 1994; Millsap & Cham, 2012). Four increasingly
restrictive forms of MI can be tested (Vandenberg & Lance,
2000): (1) Configural MI indicates equal construct dimen-
sionality and item-to-factor patterns across groups. Factor
loadings, item intercepts, and residuals may differ. (2) Met-
ric MI requires all factor loadings to be equal across groups.
(3) Scalar MI additionally constrains all item intercepts to
be equal across groups. (4) Strict MI further assumes equal
residual variances. If at least some levels of MI can be
established, it is possible to further investigate the invari-
ance of structural parameters. Assuming metric invariance
held, we wanted to test (5) the invariance of factor vari-
ances and covariances, including the residual correlation
between items #2 and #3. As the last step, (6) the equality
of factor means can be tested, assuming scalar invariance
held.

Different levels of MI have ramifications for the applica-
bility of scales and the comparability of scores. Metric MI
indicates that latent variables representing the substantive
factor reflect the same psychological meaning. Technically,
metric MI implies that item scores are based on the same
unit of measurement, which allows for a comparison of (la-
tent) variance/covariance structures. Scalar MI denotes that
item difficulties are comparable, which allows for a compar-
ison of (latent) means. Strict MI indicates an equal impact
of sources of item specificity (e.g., unreliability). When strict
MI holds, differences in manifest variables are due to true
differences in the latent variables, rather than item-specific
measurement error. If strict MI holds, direct comparisons of
manifest scale means are possible. In combination with
equal latent variances, strict MI also implies that measure-
ment reliability (proportion of true score variance to total
variance) is comparable.

Tests of MI have often shown that invariance levels
beyond metric invariance are hard to achieve (Schmitt &
Kuljanin, 2008), but even lower levels of invariance may
support comparable measurement (Tran, 2009). Tradition-
ally, partial MI can be investigated if some item parameters
(either loadings or intercepts) are non-invariant. For exam-
ple, partial metric MI does not require all, but two, of the
factor loadings to be equal (one anchor item’s plus another
invariant item’s loadings). Partial scalar MI (one anchor
item’s plus another invariant item’s intercepts) is statisti-
cally sufficient to compare latent means (Byrne et al.,
1989; Lubke & Dolan, 2003). In a review on MI testing,
Schmitt and Kuljanin (2008) concluded that “partial invari-

© 2021 The Author(s). Distributed as a Hogrefe OpenMind article

ance made little difference in the estimates of structural
model parameters.” Candidate items that supply invariant
model parameters can be found on the basis of x*-based
Modification Indices (ModInd; Byrne et al., 1989).
Researchers are advised to relax parameters one at a time
to see if model fit can be improved and if partial MI can be
established. A ModInd around 3.84 (df = 1) is just statisti-
cally significant at an arbitrary level of p = .05 for Type-I
errors. Researchers are advised to look for modifications
that substantially exceed this threshold (Brown, 2006).
We generally followed these recommendations, and all
modifications were executed based on ModInd. ModInd
were used when a specific invariance test failed, but partial
invariance was still an option. In an iterative manner, the
largest ModInd (typically >10) was used to identify the
model parameter most in need of being freed from a
cross-group equivalence constraint. The partial invariance
model was then inspected for acceptable model fit.

In MI testing, the alternative models which are nested in
less constrained baseline models are compared based on
x>-difference tests. MLR uses scaled y?-scores, but y*-dif-
ference scores are not y>-distributed themselves, necessitat-
ing Satorra-Bentler scaled y’-difference tests (Satorra,
2000; Satorra & Bentler, 2001). Any y*-tests or 3 -differ-
ence tests are likely to reach significance due to our large
sample. Independent from the sample size, model fit
indices can be used to evaluate MI analyses. Going from
one step to the next, a drop in CFI less or equal to .010
is conventionally considered acceptable unless there is a
concurrent increase of RMSEA greater than +.015 (Chen,
2007; Cheung & Rensvold, 2002). However, strictly adher-
ing to cut-offs when examining ACFI and ARMSEA is prob-
lematic when the simulation parameters used for deriving
the cut-offs somehow differ from the present case (Fan &
Sivo, 2009; Saris et al., 2009). A better alternative is to look
for lower BIC values that indicate a better tradeoff between
accuracy and parsimony, irrespective of sample size and
model complexity.

Results

Descriptive Data Analysis

Men and women hardly differed at all regarding their mean
SOC scores, t(1,814) = 0.765, p = .45, d = 0.04. Across age
groups, SOC scores increased almost linearly with age, F(2,
1,813) = 98.41, p < .001, nzp =.10. With regard to reliability
estimates, Cronbach’s as were consistently high in all
groups. For comparison with a representative German sam-
ple, we computed a mean score of SOC means for 808 par-
ticipants in the two older age groups (Mg = 46.76). SOC
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means were comparable to the reference sample (N =
2,005, Mg = 50.03) reported by Schumacher and col-
leagues (2000): M = 5.05 (SD = 0.93) versus M,.r = 5.01
(SDyer = 0.89), d = 0.04.

Confirmatory Factor Analyses and
Measurement Invariance

Matching previous researchers’ considerations, we first
compared a three-factor model and a two-factor model
(across the whole sample), assuming a pair of correlated
residuals between items #2 and #3. The three-factor model
fitted the data well, x*(61) = 376.22, p < .001, RMSEA =
.053, Clgp = [.048, .059], CFI = .952, SRMR = .036, but
so did the two factor-model, ¥%(63) = 383.77, p < .001,
RMSEA = .053, Clgo [.048, .058], CFI = .951, SRMR =
.036. The factors for manageability and comprehensibility
were statistically nearly indistinguishable (» = .96). Having
replicated the recently emerged standard model for the
SOC-13 scale, we accepted the two-factor model as the
basis for the following MI analyses.

Results and model fit indices of the MGCFAs are
depicted in Table 2. Testing first the invariance across gen-
ders, the initial configural invariance model showed a good
model fit. Constraining factor loadings to be equal (metric
MI) did not impair model fit. We observed a noticeable
drop in model fit when testing scalar MI, so we investigated
modification indices (ModInd) to check for potential adjust-
ments of the model. The intercept of item #1 (ModInd =
37.80, Ay® = 38.47) “Do you have feeling that you do not
really care about what goes on around you?” was not invari-
ant across genders. After relaxing its equality constraint,
partial scalar MI held. Within the context of a partial scalar
invariant model, we next examined strict invariance by con-
straining residuals to be equal across groups. The decrease
in model fit was well within acceptable levels. At the level
of structural parameters, enforcing equal variances and
covariances also did not harm model fit. At last, we tested
for equal factor means. The drop in CFI was still below .010
and RMSEA increased only slightly. Still, ModInd indicated
unequal factor means for both factors (meaningfulness:
ModInd: 43.69; comprehensibility/manageability: ModInd:
41.34). On the basis of the variance invariance model (M5),
we can quantify the estimated latent mean differences.
Compared to females, males had lower (unstandardized)
latent means on meaningfulness (Est. = —0.193, SE =
0.054, p < .001, d = .12) and higher latent means on com-
prehensibility/manageability (Est. = 0.161, SE = 0.051, p =
.002, d = .10).

We then investigated MI across age groups. Again, the
configural MI model showed good model fit. Metric invari-
ance also held unconditionally. The scalar MI model
showed a substantial decrease in model fit. ModInd indi-
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cated unequal intercepts for several items among the young
adults: item #8 (ModInd = 49.29, Ay?> = 49.71) “Do you
have very mixed-up feelings and ideas?”, item #6 (ModInd
= 33.36, Ay” = 33.58) “Do you have the feeling that you are
in an unfamiliar situation and do not know what to do?”,
item #1 (ModInd = 31.63, Ay? = 31.10), item #4 (ModInd
= 16.98, Ay? = 8.41) “Until now your life has had ... clear
goals”, item #10 (ModInd = 16.02, Ay = 16.85) “Many peo-
ple - even those with a strong character - sometimes feel
like sad sacks (losers) in certain situations. How often have
you felt this way in the past?”, item #2 (ModInd = 11.17, Ay®
= 11.98) “Has it happened in the past that you were sur-
prised by the behavior of people whom you thought you
knew well?”, and item #3 (ModInd = 25.17, Ay® = 26.09)
“Has it happened that people whom you counted on disap-
pointed you?”. After these modifications, partial scalar MI
could be established. Notably, all modifications pertained
to the young adult group. We next tested strict MI by con-
straining all residuals to be equal across age groups, yet
once more model fit dropped below accepted cut-offs. In
the senior age group, the residuals of item #6 (ModInd =
31.81, Ay*> = 42.93), item #8 (ModInd = 17.92, Ay’ =
20.67), and item #13 (ModInd = 14.63, Ay? = 15.02) were
non-invariant, as was item #1 in the young adult group
(ModInd = 25.85, Ay? = 26.28). After modifications partial
strict MI could be established.

At the level of structural parameters, we constrained all
variances and covariances to be equal across groups. Model
fit dropped slightly. Most notably, SRMR increased by .025.
ModInd indicated unequal variances for both SOC factors
in the senior group: meaningfulness (ModInd = 16.82, Ay?
= 169.42) and comprehensibility/manageability (ModInd
= 2,009.67, Ay? = 1029.24). Finally, we constrained latent
means to be equal. As expected, model fit clearly
decreased. On the basis of the accepted partial variance
invariance model, we could estimate latent mean differ-
ences. Compared to the young adult group, the adult age
group had higher (unstandardized) scores on latent mean-
ingfulness (Est. = 0.297, SE = 0.071, p < .001, d = .19)
and comprehensibility/manageability (Est. = 0.410, SE =
0.065, p < .001, d = .29) factors. Differences between the
young and senior groups were even stronger for meaning-
fulness (Est. = 0.799, SE = 0.075, p < .001, d = .59) and
comprehensibility/manageability (Est. = 0.902, SE =
0.068, p < .001, d = .74).

Discussion

The present research investigated measurement invariance
(MI) of SOC as measured by the SOC-13 scale across age
and gender. In line with prior research, a three-factor model
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fitted the data, yet resulted in a very high correlation
between the manageability and comprehensibility factors.
For reasons of parsimony, we tested MI on the basis of a
two-factor model (Grevenstein, Aguilar-Raab, et al., 2016;
Grevenstein & Bluemke, 2017; Zimprich et al., 2006). The
alleged correlated residuals between items #2 and #3 repli-
cated across all subgroups (Feldt et al., 2003; Grevenstein,
Aguilar-Raab, et al., 2016; Moksnes, Espnes, et al., 2013).

Across gender groups, full metric MI, partial scalar MI,
and strict MI could be established. Even at the level of
structural parameters, the invariance of all variances and
covariances could be shown. Taken together, only one
intercept (item #1) differed, and females endorsed the item
more readily. Only minor differences in latent means
emerged. Even manifest scale means appear to be quite
comparable across genders without introducing a large
amount of bias.

Across age groups, full metric MI, partial scalar MI, and
partial strict MI held. Non-invariance at the scalar level was
due to items in the young adult group, with seven items
having non-invariant intercepts. This finding is unprece-
dented, but highly relevant, as not a single study has inves-
tigated SOC’s MI across this wide age range before. This
finding is highly illuminating for salutogenic theory. Even
though non-invariance may be due to uniform item bias,
or disparate use of items by young cohort members, a more
theoretical explanation pertains to the development of SOC
at young adult age.

Antonovsky described the development of SOC as a
dynamic process up to the age of 30 (Antonovsky, 1987).
He assumed SOC to be fully developed in later years. It
has long been accepted that people face different develop-
mental tasks across various age stages (Havighurst, 1972).
Full metric MI for the SOC-13 provided the first evidence
that the same psychological construct is measured irrespec-
tive of the age of participants. And yet, the different compo-
nents underlying SOC (at the factor and item level) are
unevenly important at various age stages. One can easily
fathom that most life challenges are different for a 20-
year-old who just started life on their own from a 50-
year-old who has dealt with these challenges and may then
be tightly embedded in family structures or professional
settings. This logic is in line with recent research on life
goals. Much like the challenges that life poses, life goals
change across the life-span. The importance of personal-
growth, status, and work goals decreased, whereas proso-
cial-engagement increased in importance (Biihler et al.,
2019). Moreover, goal-adjustment, that is, adaptive disen-
gagement and re-engagement capacities were found to pre-
dict individuals’ well-being and health (Barlow et al., 2019).
Our results of partial scalar MI have to be seen through the
lens of developmental tasks that influence how people
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interpret the SOC-13 items from within their age-dependent
context, which systematically affects the item difficulty
when choosing one of the response options of the non-
invariant items. This age-dependent differential item func-
tioning needs to be kept in mind when comparing SOC
scores, before arriving at firm conclusions on true differ-
ences between groups, or changes across the life-span, that
involve young adult age.

Unfortunately, neither could we establish strict MI
unconditionally, though only a minority of item residuals
had to be estimated freely. Covariances between factors
and between the residuals of items #2 and #3 were found
to be equal, yet factor variances in the senior group were
reduced. The latent means of both meaningfulness and
comprehensibility/manageability showed a substantial,
and nearly linear, increase along with age. This is in line
with prior research, where older participants reported
higher SOC means (Feldt, Lintula, et al., 2007; Silverstein
& Heap, 2015). This increase of SOC scores refutes Anto-
novsky’s age stability hypothesis, which entails variability
and development of generalized resistance resources up
to the age of 30, but stability afterward. This finding can
easily be reconciled with previous research demonstrating
relatively high stability of participants’ rank-order. The
increase in SOC that may occur in later life affects all peo-
ple to a similar extent. Consequently, in the future research-
ers need to be clear about whether they refer to absolute
SOC levels (which progress even at higher age) or relative
individual differences (which appear quite stable). If one
reads Antonovsky to refer to the former, the theoretical
supposition has to be rejected, whereas it may be compati-
ble with the latter notion.

Regarding the measurement of SOC, our results shine a
positive light on the factorial validity of the SOC-13 scale.
For both types of group comparisons, we could establish
(partial) strict MI. Most researchers consider partial scalar
MI as “good enough” for an interpretation of mean struc-
tures (Byrne et al., 1989; Schmitt & Kuljanin, 2008; Steen-
kamp & Baumgartner, 1998). Strict MI is even more
difficult to achieve, yet the consequences of unequal resid-
uals may be low in practical terms (Lubke & Dolan, 2003;
Schmitt & Kuljanin, 2008).

Antonovsky conceived SOC as a meta-construct. As a
medical-sociologist, he envisioned numerous potential
external factors that could influence SOC (Antonovsky,
1987). Antonovsky assumed that a person’s SOC develops
in line with a broad range of concepts, including socioeco-
nomic status, social environment, general intelligence, and
personal experiences in interpersonal relationships. Our
results support the conclusion that despite the complexity
of the SOC construct, its measurement across age and gen-
der is - almost surprisingly - comparable.
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Limitations

Our study offers progress beyond prior research, as we
were able to analyze a large sample with a wide range of
age represented in it. Due to the use of propensity score
matching, we can confidently assume that the effects of
participants’ age and gender were not confounded. Still,
our sample does not represent a real probability-based sam-
ple. Also, it needs to be seen if good results can be achieved
in other languages as well.

Conclusions

We confirmed partial strict MI of the SOC-13 scale across
gender and age groups, allowing for comparable measure-
ment of SOC. Our results lend support to previous and
future comparisons of variance/covariance structures (cor-
relations) and mean structures across groups when based
on the SOC-13 scale.
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