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Establishing circularity: 
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Objectives: Addressing the lack of German-language instruments, this study 
aims to develop a questionnaire that enables the measurement of work values. 
According to the theory of basic human values (Schwartz, 1992), a culturally 
fitting questionnaire is validated by covering constructs in the four broader 
dimensions of Social, Prestige, Intrinsic, and Extrinsic work values. Convergent, 
discriminant and incremental congruent validity are assessed.

Method: Data were collected in a cross-sectional online-based panel survey. 
Individuals working more than 20  h per week were included (N =  1,049). Using 
a genetic algorithm, an economical and valid questionnaire was designed to 
assess work values.

Results: The 11 work values are measurable with three items each. They provide a 
good fit to the data with support for strict measurement invariance. The empirical 
associations to estimate construct validity overall reflect expected relations to 
social and individualistic work motives, neuroticism, environmental awareness, 
and basic values. Furthermore, congruent incremental validity is supported with 
relations to value congruence of the person–organization fit, and multidimensional 
scaling supports the assumed theoretical circularity of the work values.

Implications: This study developed a questionnaire that enables a theory-based 
valid measurement of work values. The questionnaire allows practitioners to 
economically collect information about the value structure of employees or 
applicants. Future research should consider the development of work values 
over time and investigate whether more distinctive constructs provide a better 
fit in the nomological network.
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1 Introduction

Values play a significant role in the realm of organizations and work, attracting 
considerable interest from researchers and practitioners alike. For one, practitioners can 
be interested in capturing the value structure in personnel selection to identify individuals 
with the “right” values (Anglim et al., 2022). Values can provide insight into cultural fit, 
likelihood of quitting, and possibly even job performance. Furthermore, congruence between 
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values and behavior is associated with well-being and reduced stress 
(Bojanowska et al., 2022). Research supports correlations to relevant 
outcome variables based on values (Glazer et al., 2004; Fischer and 
Smith, 2006; Anglim et al., 2022) such as attitudes toward diversity 
(Anglim et al., 2019), organizational commitment, and organizational 
citizenship behaviors (Arieli et  al., 2020). Consequently, personal 
values have broad application possibilities for researchers and 
practitioners in personnel selection or organizational development.

To measure the value structure of employees or applicants, researchers 
and practitioners often rely on questionnaires that capture the general 
value structure (e.g., Schwartz, 2021). However, these questionnaires are 
intended to measure context-free universal value dimensions (Schwartz, 
2016). The goal of these questionnaires is to capture values that apply in 
all situations across all domains of life. Thus, no specific value expressions 
are represented in the work context (Consiglio et al., 2017), and their use 
may disfavor applicant responses in selection settings due to low job 
references (Uggerslev et al., 2012). Hence, contextual item formulations 
are preferable in the work context due to their higher predictive and 
content validity (Shaffer and Postlethwaite, 2012; Moldzio et al., 2021; 
Potočnik et al., 2021; Sackett et al., 2022). Examples are contextualized 
traits like conscientiousness and emotional stability, yielding higher 
incremental validity above the non-contextualized counterparts. Against 
this background, this article seeks to develop and validate a contextualized 
questionnaire using a genetic algorithm to measure personal values 
represented in work contexts.

2 Literature review: from basic to 
contextualized work values

Values are cognitive representations of motives and secondary 
drivers of behavior (Schwartz, 1992, 2021; Kooij et al., 2011). These 

values play a significant role in influencing human action and 
decision-making as cross-situational goals that vary in importance 
(Arieli et al., 2020). The value structure of individuals and other 
social units function as guiding principles through which 
behavioral outcomes are evaluated as more or less desirable 
(Schwartz, 1994).

Schwartz’s (1992) theory of basic human values established a 
widely used and empirically supported theoretical framework that is 
applied across multiple areas of psychology (e.g., political attitudes 
and organizational contexts; Davidov et al., 2008; Sagiv and Schwartz, 
2022). A total of 10 universal, cross-context values (see Table 1) have 
been supported in their discriminant, predictive, and factorial validity 
in samples from more than 80 countries (Schwartz, 1992, 1994; 
Schwartz and Boehnke, 2004; Schwartz et al., 2012). The 10 values can 
be expanded to a refined theory of basic values with 19 more narrowly 
defined constructs that represent the motivational continuum in a 
more distinctive way and specify the broader dimensions (Schwartz 
et al., 2012). The theoretical values represent two pairs of higher value 
dimensions with contrasting motivational bases and desirable goals 
(Schwartz, 2021): Openness to Change (importance of independent 
thinking, acting, feeling, challenging, and changing) contrasted with 
Conservation (importance of self-retention, securing the past, order, 
and resistance to change), Self-Enhancement (importance of one’s 
own interests, relative success and dominance over others) in contrast 
to Self-Transcendence (concern for the well-being and interests 
of others).

According to Schwartz (2021), values form a coherent structure 
in a circular arrangement. The values line up according to the 
compatibility or conflict potential of the underlying goals and higher 
value dimensions. Thus, values with conflicting goals are further apart 
in the circular arrangement than values representing more compatible 
goal states (Schwartz, 1992, 2021). This assumes that compatible 

TABLE 1 Definitions of work values and corresponding basic values.

Work value Work value definition Basic value Value-Dimension

Authority Social status and prestige in the work setting are expressed through leadership roles and 

influence.

Power

Self-Enhancement/

PrestigeAmbition Personal success at work is defined by recognition of one’s abilities and products in the 

organization.

Achievement

Enjoyment Pleasure in doing work, compatibility between work and one’s recreational and leisure interests Hedonism

Openness to Change/ 

Intrinsic

Variety Variety, novelty, and challenges in work situations and contexts Stimulation

Autonomy Independent thought and decision-making, creating, and exploring at work; freedom to choose 

how to perform one’s job

Self-Direction

Social Justice Fairness, respect, and protection against discrimination for all members of the work 

organization; socially responsible policies

Universalism

Self-Transcendence/

Social

Environmental 

Sustainability

Protecting nature, pursuing sustainable actions at work, ensuring ecological well-being of the 

environment

Universalism

Helping and Supporting Devoting oneself to the needs of people with whom one is in frequent work contact and 

creating harmonious and supportive work relationships

Benevolence

Rule Respecting Complying and adapting to management expectations and norms, sacrificing personal 

inclinations to preserve organizational order

Conformity

Conservation/Extrinsic
Traditional Values Respect, acceptance, and diffusion of organizational traditions, culture, and customs at work Tradition

Safety Safety, stability, health, avoiding risks in the work and organizational setting Security

Labels based on Albrecht et al. (2020); Definitions based on Consiglio et al. (2017) and Albrecht et al. (2020).
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values guide similar perceptions, preferences, and behaviors 
(underlying goals are more likely to be pursued in similar actions). In 
contrast, when values conflict, the pursuit of one goal opposes the 
pursuit of another goal (Schwartz, 1992, 2021; Maio et al., 2009).

De Clercq et al. (2008) argued that the theory of basic human 
values should be applied to the work context for consideration of 
employees’ values. The theory provides a universal, cross-cultural 
context that relates individual values at work to each other and can 
cluster individual and organizational values. Ros et  al. (1999) 
described work values as the specific expression of basic values in the 
work context. Like basic values, they are guiding principles which are 
hierarchically ordered according to their importance. Furthermore, 
they reflect the subjective importance of work-related goals and 
describe what a person expects from his or her work.

The four dimensions of basic values (Self-Transcendence, Self-
Enhancement, Openness to Change, and Conservation) reflect Social, 
Prestige, Intrinsic, and Extrinsic work values in the circular 
arrangement in work contexts (Ros et  al., 1999; Johnson, 2001; 
Krumm et al., 2013; Borg et al., 2019; Sulistiobudi and Hutabarat, 
2022). Social work values reflect the meaningfulness of positive social 
relationships and the possibility to contribute to society. Prestige-
related work values represent goals regarding power, authority, 
influence, and success at work. Autonomy, enjoyment, and creativity 
are expressions of Intrinsic work values. In contrast, Extrinsic work 
values relate to job security and maintaining order in an employee’s 
life. The definitions of the basic values applied to the work context are 
shown in Table 1.

Albrecht et al. (2020) supported the extension of the work values 
by an 11th construct. Based on Exploratory Factor Analysis, they 
identified the value of Environmental Sustainability (subsumed 
under Universalism in the theory of basic human values; Schmidt 
et  al., 2007) as an independent dimension. Here, the increasing 
subjective significance of aspects such as corporate social 
responsibility and environmental protection in work contexts is 
evident (Albrecht et al., 2020). Additionally, Albrecht et al. (2020) 
understood Safety as the importance of safety climate 
(interpersonal), which subordinates the value under the dimension 
of Self-Transcendence/Social. Nonetheless, Schwartz et al. (2012) 
emphasize that Safety can be considered both self-related and social. 
Simultaneously, the definition, according to Consiglio et al. (2017), 
contains further aspects beyond the physical safety climate. This will 
be considered in the following section.

2.1 Measurement of contextualized work 
values

As mentioned above, to measure values in a work-related manner, 
appropriate questionnaires with contextual relevance and high 
predictive validity are needed. These questionnaires should reflect the 
theory of basic human values in the work context. To our knowledge, 
there are no questionnaires available in the German work context that 
replicate and validate the factor structure of Schwartz’s basic 
values (2021).

2.1.1 German-language questionnaires
The German adaptation of the Super Work Value Measure (Seifert 

and Bergmann, 1983) is not aligned with the theory of basic human 

values and is outdated. With their Munster Work Value Measure, 
Krumm et al. (2013) captured single items per value and not the 10 
broader value constructs. They extend the basic values by 11 additional 
ones, including values that are especially relevant to older workers. 
Stiglbauer et  al. (2022) developed a questionnaire to assess work 
orientations partially based on individual’s values in the context of 
employer branding. They integrate various aspects of the meaning of 
work under generational differences. The relevant circularity of the 
theory of basic human values is not studied in the work context, and 
various theoretical assumptions are integrated in their approach. To 
some extent, the questionnaire focusses more generally on the 
expectations of an employer and not on the work itself. Moreover, 
there are variations in values across cultures and diverse intercultural 
perspectives on work (Shi et  al., 2023). Conducting an initial 
assessment to ascertain the applicability and validity of Schwartz’s 
theory of basic human values within the context of German 
workplaces is imperative.

2.1.2 Questionnaires in other cultural contexts
Outside the German context, various questionnaires do not 

adequately represent the theory of basic human values or fail to 
replicate its proposed factor structure in work contexts (Arciniega and 
González, 2000; Avallone et al., 2010; Busque-Carrier et al., 2022). 
This is critical because Schwartz’s theory serves as a broad theoretical 
framework which specifies the interrelations of universal values. The 
broad value conceptualizations are essential to differentiate between 
distinct motivational bases and can be used to adequately aggregate 
work value items from a wide variety of work value lists. Therefore, 
the theory provides a valid foundation for researching work values 
under the premise of replicating the motivational continuum in work 
contexts (De Clercq et al., 2008). Consiglio et al. (2017) were able to 
support the application of universal values in the work context for the 
first time using ranking scales. More recently, Albrecht et al. (2020) 
extended the use of the questionnaire by Consiglio et al. (2017) with 
rating scales. This has the advantage of being able to compare longer 
lists of values, and participants do not have to discriminate between 
the importance of individual values (Alwin and Krosnick, 1985; 
Schwartz, 1994; Sagiv and Schwartz, 2022).

2.2 Aim of this study

In the present study, a German work value questionnaire will 
be developed and validated based on the Values at Work Scale from 
Albrecht et al. (2020). We pursue the following objectives.

2.2.1 Translation, adaptation, and advancement 
of the Values at Work Scale

We want to adapt the questionnaire from Albrecht et al. (2020) 
and develop a culturally fitting questionnaire with accurate validation 
procedures (MacKenzie et al., 2011; International Test Commission, 
2017; Boateng et al., 2018). In particular, the consideration of content 
validity and the cultural fit of the item formulation plays a significant 
role. Moreover, the value of Environmental Sustainability needs to 
be operationalized more comprehensively for higher measurement 
accuracy. In the initial version, the value of Safety should include items 
for both intrapersonal and interpersonal Safety to meet theoretical 
propositions (Schwartz et al., 2012; Consiglio et al., 2017).
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2.2.2 Construct validity
To evaluate factorial validity, the questionnaire will 

be generated as economically as possible and with a good fit to the 
training data based on a genetic algorithm (Schultze, 2017). As a 
result, we expect a good fit of the measurement model to the test 
data (H1) in Confirmatory Factor Analysis (CFA). Building on the 
theoretical circular arrangement of Schwartz’ values, we expect a 
continuous circular pattern (H2) comparable to Schwartz et al. 
(2001, 2012), Albrecht et al. (2020) and Borg et al. (2019) using 
Multidimensional Scaling (MDS).

Albrecht et  al. (2020) and Consiglio et  al. (2017) have 
advocated the expansion of construct diversity to capture the 
nomological validity of work values. Therefore, to assess convergent 
validity, correlations to specific motives will be considered within 
the circular array of values. We  expect social work motives to 
correlate more positively with Social work values than with 
Prestige work values (H3a). We  further hypothesize that 
individualistic work motives correlate more positively with 
Intrinsic work values than with Extrinsic work values (H3b). To 
test the convergent validity of the additionally posited value of 
Environmental Sustainability, the correlation to environmental 
awareness will be  assessed. Here, we  expect a positive 
correlation (H4).

We address discriminant validity and whether the 
corresponding questionnaires of the construct are empirically 
distinct (Rönkkö and Cho, 2022). It will be assessed in relation 
to neuroticism as an affective-oriented trait with personal 
tendencies to negative mood states (McCrae and Costa, 2003). 
Data from a comprehensive meta-analysis support the notion that 
this affective trait has no or only very small correlations with 
cognitive-based basic values (Parks-Leduc et  al., 2015). Since 
values tend not to have direct implications for stress (Roccas 
et  al., 2002; Sagiv et  al., 2004), we  also expect a sufficient 
empirical distinction of work values to neuroticism in our 
study (H5).

2.2.3 Criterion validity
To establish correlations with relevant outcome variables, work 

values will be  considered in relation to value congruence in the 
person–organization fit (PO-Fit; Kristof, 1996; Cable and DeRue, 
2002). The perceived complementary fit of one’s own values to 
organizational values emerges as an important variable in 
organizational settings (for relevant correlations, see Kristof-Brown 
et al., 2005, 2023; Arthur et al., 2006; Uggerslev et al., 2012; Etzel and 
Nagy, 2020; Straatmann et al., 2020; Ghielen et al., 2021). Specifically, 
we capture the congruent incremental validity of work values versus 
Schwartz’s (1994) basic values. Because work values represent a 
contextualized conceptualization, we expect a significant increase in 
explained variance compared to the four value dimensions of basic 
values (H6).

3 Method

We report how our sample size was determined, the basis on 
which cases are excluded, and all manipulations and measurement 
tools (Simmons et  al., 2011; Kline, 2019, p.  64). We  used a 
checklist to ensure transparency in our research (Aczel et  al., 

2020; see Appendix 1) and preregistered the study.1 To develop a 
valid and short questionnaire for a useful application in 
organizational and research settings, we conducted a quantitative 
representative cross-sectional online panel survey in June 2023.

3.1 Sample

The addressed population is composed of working-age individuals 
(18–69) in Germany with at least 20 working hours/week to establish 
a sufficiently large reference to work activity. Based on different 
recommendations for CFA sample sizes (e.g., N:q-ratio, Nminimum = 200; 
Gnambs, 2013; Kline, 2016; Muthén and Muthén, 2017; Wang and 
Rhemtulla, 2021; Nye, 2022; R-package: semTools) and the need for a 
randomized split of the data set, as well as a buffer for potential case 
exclusion, a minimum of N = 990 was set (ntraining = 450, ntest = 350, 
nbuffer = 190). The online panel sample was based on representative 
distributions concerning age and gender for Germany (study 
incentive: 2,50€). The final sample was acquired via e-mail invitations 
of panelists [N = 1,048; 46.66% women, 7.44% with migration 
background,2 29.7% with management responsibilities, 
Mtenure(years) = 12.43, SDtenure(years) = 10.78, Mage = 44.14, SDage = 12.43, 
Mworkinghours/week = 37.64, SDworkinghours/week = 6.75]. The distribution of 
industrial sectors and educational levels is presented in Tables 2 and 
3. To ensure the quality of the panel sample, we referred our survey 
design to established best practices (Porter et al., 2019; Aguinis et al., 
2021; Ward and Meade, 2023).3

3.2 Materials

3.2.1 Circular Work Value Scale
We translated the Values at Work Scale (Albrecht et al., 2020) into 

German following the guidelines of the International Test Commission 
(2017). The questionnaire underwent back-translation by two native 
English speakers with relevant cultural backgrounds. This process 
ensured an accurate reflection of the questionnaire’s meaning. 
Additional items were included for each work value dimension to 
facilitate algorithm-based item selection (ABIS) and to address all 
theoretical facets. Environmental Sustainability and Safety were 
specifically addressed with items more aligned with theoretical 
propositions. Construct definitions (Table 1) and existing German-
language questionnaires for assessing work values (Seifert and 
Bergmann, 1983; Krumm et al., 2013; ISSP Research Group, 2017) 
guided the formulation of items. Selection was based on content 
validity. The questionnaire initially consisted of 77 items (7 per work 
value dimension) using a 7-point Likert scale (1 = “completely 
unimportant” to 7 = “very important”). To ensure content validity, five 

1 https://aspredicted.org/blind.php?x=ZMJ_9TJ

2 Migration background is defined as having at least one parent who is a 

first-generation immigrant.

3 Three attention check items; additional data collection to compensate for 

attention failure; “Contact Researcher”-option; an accurate estimate of needed 

time; pilot test with 10–30 participants; analysis for carelessness in answers; 

asking participants if they were attentive and offered data deletion option; an 

explanation for careful data entries, which participants had to check off.
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expert interviews were conducted with researchers from work and 
organizational psychology. These were followed by eight cognitive 
interviews with individuals from the target population4 (MacKenzie 
et al., 2011; Boateng et al., 2018). The received feedback led to iterative 
adjustments in wording and cultural appropriateness,5 resulting in the 
final set of items presented in Appendix A2.

3.2.2 Measures to test convergent and 
discriminant validity

To evaluate convergent validity, the Inventory for the Assessment 
of Work Motivation—Short Form (IEA-K; Kanning, 2016) was 
selected for relations with work motives. The extended version shows 
satisfying psychometric quality (Lang et al., 2018). For the correlations 
in the circular arrangement of the work values, the scale on 
individualistic motives (12 items, e.g., “take responsibility myself ”; 
α = 0.89; ω = 0.92) and on social motives (six items, e.g., “exchange 
information with colleagues also about private matters,” α = 0.79; 
ω = 0.88) was selected. Answer scales ranged from 1 = “unimportant 
for me” to 5 = “extremely important for me.”

For correlations with the newly set up work value of 
Environmental Sustainability, five items of the German version of the 
New Ecological Paradigm questionnaire on environmental awareness 
(Schleyer-Lindenmann et al., 2018; α = 0.85; ω = 0.87) were included 
(e.g., “If things continue on their present course, we  will soon 
experience a major ecological catastrophe.”; 1 = “do not agree at all” to 
6 = “completely agree”). Discriminant validity is to be  tested by 
correlations with the Big Five-dimension neuroticism. The German 
version of the Big Five Inventory Short (three items, BFI-S; Schupp 
and Gerlitz, 2014, e.g., “I am someone who often worries.”; α = 0.82; 
ω = 0.83; 1 = “not applying at all” to 7 = “fully applies”) was used.

3.2.3 Measures to test incremental congruent 
validity

The PO-Fit criterion in the incremental congruent validity test is 
assessed via three items from Cable and DeRue (2002) on value 
congruence (e.g., “The things that I value in life are very similar to the 
things that my organization values”; α = 0.93; ω = 0.93; 1 = “do not 
agree at all” to 7 = “completely agree”). Incremental validity is to 
be assessed against each of the four basic value dimensions of the 
Higher-Order Value Scale-17 (Lechner et al., 2022). Here, the four 
dimensions (Openness to Change, e.g., “It is important to her/him to 
develop her/his own opinions,” α = 0.83; ω = 0.85; Conservation, e.g., 
“It is important to her/him to maintain traditional values and ways of 
thinking,” α = 0.66; ω = 67; Self-Enhancement, e.g., “It is important to 
her/him to show that her/his performance is better compared to the 
performance of other people,” α = 0.74; ω = 0.76; Self-Transcendence, 
e.g., “It is important to her/him to help the people dear to her/him,” 

4 When selecting the interviewees, care was taken to ensure the greatest 

possible diversity in terms of age, professional position, educational background, 

and gender.

5 Work value “Safety”: corporate social benefits were mentioned several times 

as important; work value “Traditional Values”: implementation of religious beliefs 

in working life was perceived as irritating by some respondents. As the aspect 

of religiosity is losing importance in everyday life in Germany (Hodapp and 

Zwingmann, 2019), the item was removed.T
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α = 0.82; ω = 0.85; 1 = “is not at all similar to me” to 6 = “is very similar 
to me”) are assessed using 17 items.

Furthermore, based on empirical evidence, different control 
variables were integrated. The age, gender, and tenure of respondents 
have been shown to impact basic and work values (Consiglio et al., 
2017). We conducted a pre-test of the final online questionnaire with 
13 participants to check the comprehensibility and questionnaire 
design. All items were presented in a forced choice format to ensure 
data completeness. The survey was administered in German.

3.3 Statistical analysis

Careless or inattentive response patterns and outliers were 
analyzed by multiple mechanisms (Schroeders et al., 2022; Ward and 
Meade, 2023). We  used autocorrelation screening (R package: 
responsePatterns; Gottfried et al., 2022), long string analysis, intra-
individual response variability and mahalanobis distance (R-package: 
careless; Curran, 2016). Conspicuous responses were further 
investigated. We  excluded 195 data entries based on the applied 
techniques and short response times on individual pages. The final 
sample size included 853 participants.

Due to current debates on validity concerns of measures in 
psychological science (Flake et al., 2017; Hussey and Hughes, 2020; 
Shaw et al., 2020) and the need for short questionnaires (Fuchs and 
Diamantopoulos, 2009), the data will be analyzed with ABIS using a 
genetic algorithm. In the field of psychological assessment, algorithms 
are increasingly used in item selection and questionnaire development 
(Algner and Lorenz, 2022; Kerber et al., 2022; Pundt et al., 2022). 
Compared to classical approaches, algorithms have the advantage of 
being more objective and efficient with respect to defined criteria to 
find a (nearly) finite solution (Leite et al., 2008; Olaru et al., 2015). 
Empirical studies suggest that the use of algorithms leads to similar or 
better results in scale construction than traditional approaches (Sandy 
et al., 2014; Schroeders et al., 2016; Olaru and Danner, 2021). However, 
the need for a rigorous theory-driven item development covering all 
construct-specific properties must be  considered (Dörendahl and 
Greiff, 2020).

The goal of ABIS is to select those items from an initial item pool 
that fulfill defined criteria (e.g., the best representation of the construct 
or best fit to the data). In this context, the selection of items and the 
development of an economic questionnaire can be  defined as a 
combinatorial problem (Schroeders et al., 2016; Kerber et al., 2022). 
Based on a given set of items (here, 77 items), a questionnaire with 33 
items should be  developed with satisfying quality. Thus, the 
computation of the single best solution would be disproportionately 
time-consuming with average computational power (possible 
combinations: 96.549.157.373.046.880). Meta-heuristic like genetic 
algorithms are utilized to handle the complexities of such 
combinatorial optimization problems. Genetic algorithms are based 

on principles of natural selection (Holland, 1992; Schroeders et al., 
2016). Since this is a meta-heuristic and estimation-based approach 
(Blum and Roli, 2003), it is not a procedure to find the single best 
solution (Yarkoni, 2010). However, the benefit is to increase the 
psychometric quality of the whole questionnaire under high efficiency 
(low demand of time and computational power; Dörendahl and 
Greiff, 2020) and the consideration of diverse item combinations 
(Olaru and Danner, 2021). The advantage of genetic algorithms is that 
items are not considered in isolation. Item quality is always evaluated 
considering specified criteria against the background of the entire 
questionnaire in CFAs (Schultze, 2017).

With a genetic algorithm (R-package: stuart), the initial collection 
of 77 items is to be reduced based on evolutionary selection processes 
with the goal of an optimal or near-optimal solution. The basis for the 
survival of an item in the item pool is its quality (called “fitness”; 
Galán et al., 2013). The algorithm is based on two processes: Variation 
(recombination and mutation) and selection. Variation promotes 
diversity and novelty of items, whereas selection rewards quality. The 
heuristic uses genes (items) that represent a certain variable and links 
them to a chromosome (scale of items). To allow variability, a 
predefined number of chromosomes are then randomly generated 
from the original item pool, which represents the 1st generation of 
items (usually 100–200 individuals; Yarkoni, 2010). The algorithm 
now pursues the goal of maximizing the psychometric quality of the 
questionnaire by evaluating the chromosomes against a “fitness” 
function. Based on the defined fitness function, each generation’s 
fittest chromosomes (item sets) are extracted and used as a basis for 
the next generation (enabling the selection process of the fittest items). 
To enable the process of variation and establish genetic diversity and 
mutation, the spontaneous exchange of items within a scale or 
between two scales is permitted. With a predefined number of 
iterations, this procedure identifies the fittest chromosome (item 
combination) with the highest quality (Schroeders et al., 2016).

Thus, we reduced the initial questionnaire to an economic version 
(11 factors à, three items).6 The collected dataset was randomly 
divided into a training and a test dataset using holdout-validation 
(ntraining = 450; ntest = 403). In the training dataset, the item combinations 
were examined against a fitness/quality function based on the 
Chi-Square test statistic, Root-Mean-Square Error of Approximation 
(RMSEA), Standardized Root-Mean-Square Residual (SRMR), 
Comparative Fit Index (CFI), and the reliability of the subscales. 
Additionally, the function includes the assumed latent variable 

6 We tested three- and four-item versions per dimension. As both had similar 

relations in the nomological network, we decided to use a three-item version. 

The three-item version seems rather stable except for the scales of Safety, 

Enjoyment, and Helping and Supporting. Here, multiple solutions were 

distinguishable. This will be addressed in the discussion.

TABLE 3 Distribution of educational level (N  =  1,048).

Education Secondary 
school 

certificate

General 
qualification 
for university 

entrance

Apprenticeship Bachelor 
Degree

Master 
Degree

Doctorate 
Degree

Habilitation

N % 12 12 37 15 20 3 0.1
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correlations according to the circular structure of the theory of basic 
human values. The final selected items will be  analyzed for their 
factorial validity in cross-validation (R-package: stuart, function: cross 
validate) to the test data set. To check the fit of the factorial 
measurement model to training and test data, a CFA will be conducted 
in R (package: lavaan; estimator: MLR). Furthermore, measurement 
invariance will be  evaluated between gender and age groups 
(Meredith, 1993). Using the cross validate function of the stuart-
package, the tests for measurement invariance are not conducted 
sequentially as often applied (Cheung and Rensvold, 2002). In the 
approach given by stuart (Schultze, 2017), a measurement model with 
strict measurement invariance is assumed a priori. Therefore, any 
discrepancy between the scale and the assumed measurement model 
would manifest in the overall model fit. Due to non-normal data 
distributions in various scales, a robust estimator was used (skew and 
kurtosis in Mardia’s Test of multivariate normality, e.g., Authority: 
skew = −0.15, kurtosis = −0.57; Social Justice: skew = −0.82, 
kurtosis = 0.99). The fit indices are reported according to Kline (2016). 
Cutoffs are derived from Gäde et  al. (2020, p.  649) for good and 
acceptable model fit with heterogeneous items.7 The circular 
theoretical ordering of work values (Schwartz et al., 2012; Albrecht 
et  al., 2020) is to be  identified per non-metric MDS (R-package: 
MASS). The aim is to display the correlation-based distances between 
the work values from a higher dimensional ordering on a 
two-dimensional space using an iterative estimation to reduce the 
stress value (Kruskal, 1964; Hout et al., 2013).

To analyze convergent and discriminant validity, latent and 
manifest correlations between work values and motives, neuroticism, 
and environmental awareness are considered. As values tend to 
be somewhat important in general (Sagiv and Schwartz, 2022) and 
individuals may differ in their response styles (Rudnev, 2021), a 
common variance factor is important to consider when analyzing 
personal values. Manifest correlations among work values and basic 
values will be assessed using ipsative, intraindividual mean-centered 
scores. For the theoretical assumptions of the theory of basic human 
values and its circularity, the application of this approach to control 
for common factor variance can be beneficial. Ipsatization converges 
ratings to preferences which is more aligned with the theoretical 
definition of values. Scores based on ipsatized data may be  more 
resistant to common factor bias of response styles and social 
desirability (Rudnev, 2021). Problems with ipsatization can occur 
when estimating internal consistency, test–retest reliability or using 
multivariate techniques due to perfect collinearity. However, we only 
use ipsatization to assess convergent validity in bivariate correlations 
to test theoretical assumptions in the nomological net of work values 
and basic values. Regarding latent variables, bifactor models are 
potential procedures to control for individual response styles and 
common variance (Rudnev, 2021). However, only limited empirical 
evidence for their application in the context of human values is present 
(e.g., Lilleoja et al., 2016), and their usage must still be thoroughly 
evaluated (Mansolf and Reise, 2017). Nevertheless, for transparency 

7 Deviation of the overall model from the perfect fit (χ2-test), Quotient of the 

test statistic (good: χ2/df ≤ 2; acceptable: χ2/df ≤ 3), CFI (good: ≥0.95; acceptable: 

≥0.90), SRMR (good: ≤0.05; acceptable: ≤0.10) (Hu and Bentler, 1999), and 

RMSEA (good: ≤0.05; acceptable: ≤0.08) (Steiger, 1990).

issues, we report a bifactor model for our final work value scale based 
on the whole data set to estimate the variance of a potential common 
variance factor. Therefore, we  included an extra method, g-factor, 
which has equal loadings for each item and is unrelated to the other 
factors (Schwartz et  al., 2012). In this model, we  fixed the factor 
loadings of the first indicator to 1, based on previous bifactor models 
in value research (Lilleoja et al., 2016).

For the evaluation of our hypothesis, differences in the magnitude 
of Pearson correlations will be evaluated. The confidence interval (CI) 
of the difference between Pearson correlations (based on Fisher’s r-to-
z transformation) will be calculated to compare the associations (Zou, 
2007; R-package: cocor). An upper level of the CI below zero indicates 
that the two correlations are not equal (e.g., Authority is lower 
correlated with social work motives than Social Justice). Due to power 
considerations, we assess discriminant validity with the confidence 
interval of the latent correlations in CFAs [CICFA(sys)]. In the analysis, 
the variances of the latent variables will be fixed to 1. We will inspect 
the upper/lower limits of the 95% CI of the estimated factor 
correlations according to Rönkkö and Cho (2022).

The incremental validity of the individual scales is assessed via 
hierarchical regressions and the additional explained variance 
(ΔR2

adjusted). The R2
adjusted of the baseline model (consisting of one basic 

value dimension) is considered in comparison to the regression model 
with the corresponding work values (cf. Table 1). The prerequisites are 
examined according to Bühner and Ziegler (2009). Due to violations 
of normality assumptions assessed with Shapiro–Wilk test and 
heteroscedasticity assessed via Breusch–Pagan test, the regressions 
were performed via Bootstrapping (5,000 iterations). Based on the 
criticism of using conventional significance levels (Kline, 2019) for 
evaluating p-values, we calculate an Alpha that minimizes Type I and 
II errors (Mudge et al., 2012), considering the smallest effect size of 
interest (r = 0.30; ƒ2 = 0.10; αcorrelation = 0.001; αregression = 0.001). This 
makes interpretation less arbitrary and more adjusted to context and 
data (R-package: JustifyAlpha; Maier and Lakens, 2022).

4 Results

Descriptive statistics of assessed scales are displayed in Tables 4 
and 5. We conducted CFAs (estimator: MLR) for the work motive 
questionnaire (χ2 = 1333.86, df = 134, p < 0.001, χ2/df = 9.95, CFI = 0.771, 
RMSEA = 0.102 [0.098, 0.107], and SRMR = 0.073), and the basic value 
questionnaire (χ2 = 459.86, df = 113, p < 0.001, χ2/df = 4.07, CFI = 0.908, 
RMSEA = 0.06 [0.055, 0.065], and SRMR = 0.07). Neuroticism, 
environmental awareness, and value congruence were collectively 
analyzed with constrained covariances (χ2 = 176.62, df = 44, p < 0.001, 
χ2/df = 4.01, CFI = 0.964, RMSEA = 0.059 [0.051, 0.068], and 
SRMR = 0.083). The work motive questionnaire especially shows weak 
factorial validity.

4.1 Model fit and latent structure of the 
CWVS

The final set of selected items (see Table 6) shows a good fit for the 
training data. Cross-validation of the test data supports the assumption 
of strict measurement invariance between the two samples (see 
Table  7). Additionally, the analysis of measurement invariance 
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TABLE 4 Descriptive statistics and ipsatized Pearson correlations of work values (n  =  853).

M 
(SD)

1 2 3 4 5 6 7 8 9 10 11

1. Authority 4.10 

(1.41)
1

2. Ambition
5.04 

(1.12)
0.20***

[0.13, 

0.26]
1

3. Enjoyment
5.87 

(0.79)
−0.41***

[−0.47, 

−0.35]
−0.17***

[−0.24, 

−0.11]
1

4. Variety
5.51 

(0.98)
−0.05

[−0.11, 

0.02]
0.03

[−0.03, 

0.10]
0.10**

[0.03, 

0.17]
1

5. Autonomy
5.63 

(0.86)
−0.06*

[−0.13, 

0.01]
−0.08**

[−0.14, 

−0.01]
0.26***

[0.20, 

0.32]
0.25***

[0.19, 

0.31]
1

6. Social Justice
5.38 

(1.09)
−0.25***

[−0.31, 

−0.18]
−0.28***

[−0.34, 

−0.22]
−0.11***

[−0.18, 

−0.05]
−0.22***

[−0.28, 

−0.16]
−0.23***

[−0.29, 

−0.16]
1

7. 

Environmental 

Sustainability

4.83 

(1.48)
−0.23***

[−0.29, 

−0.17]
−0.29***

[−0.35, 

−0.23]
−0.19***

[−0.25, 

−0.12]
−0.26***

[−0.32, 

−0.19]
−0.34***

[−0.40, 

−0.28]
0.28***

[0.22, 

0.34]
1

8. Helping and 

Supporting

5.32 

(1.10)
−0.29***

[−0.35, 

−0.23]
−0.26***

[−0.32, 

−0.20]
0.06*

[−0.01, 

0.13]
−0.11***

[−0.18, 

−0.05]
−0.23***

[−0.29, 

−0.17]
0.23***

[0.17, 

0.29]
0.10**

[0.03, 

0.17]
1

9. Rule 

Respecting

5.42 

(0.96)
−0.27***

[−0.34, 

−0.21]
−0.04

[−0.11, 

0.03]
0.12***

[0.05, 

0.18]
−0.08**

[−0.15, 

−0.01]
−0.05

[−0.12, 

0.02]
−0.15***

[−0.21, 

−0.08]
−0.27***

[−0.33, 

−0.21]
−0.15***

[−0.22, 

−0.09]
1

10. Traditional 

Values

4.95 

(1.07)
−0.02

[−0.09, 

0.04]
−0.12***

[−0.18, 

−0.05]
−0.11***

[−0.18, 

−0.05]
−0.30***

[−0.36, 

−0.24]
−0.10**

[−0.17, 

−0.04]
−0.16***

[−0.22, 

−0.09]
−0.14***

[−0.20, 

−0.07]
−0.14***

[−0.20, 

−0.07]
0.11**

[0.04, 

0.17]
1

11. Safety
5.24 

(1.02)
−0.19***

[−0.25, 

−0.12]
−0.04

[−0.11, 

0.02]
−0.07*

[−0.13, 

0.00]
−0.22***

[−0.28, 

−0.15]
−0.20***

[−0.26, 

−0.13]
−0.06*

[−0.13, 

0.01]
−0.07*

[−0.14, 

−0.00]
−0.08*

[−0.14, 

−0.01]
0.15***

[0.08, 

0.21]
0.03

[−0.03, 

0.10]
1

[95% CI], * < 0.05; ** < 0.01; *** < 0.001; α-level to assess significance: <0.001.
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TABLE 5 Pearson correlations of work values and variables from the nomological network (n  =  853).

M 

(SD)

Authority Ambition Enjoyment Variety Autonomy Social 

justice

Environmental 

sustainability

Helping 

and 

Supporting

Rule 

respecting

Traditional 

values

Safety Conservation Openness 

to 

Change

Self-

Enhancement

Self-

Transcendence

Individualistic 

work motives

Social 

work 

motive

Environmental 

awareness

Neuroticism Value 

congruence

Conservation 4.47 

(0.91)

−0.09**

[−0.15, 

−0.02]

0.02

[−0.05, 

0.09]

−0.04

[−0.11, 

0.02]

−0.07*

[−0.14, 

−0.00]

−0.04

[−0.11, 

0.03]

−0.17***

[−0.23, 

−0.10]

−0.11**

[−0.18, −0.04]

−0.08**

[−0.15, 

−0.02]

0.26***

[0.20, 0.32]

0.28***

[0.21, 0.34]

0.16***

[0.09, 

0.22]

1

Opennes to 

change

4.87 

(0.78)

−0.27***

[−0.33, 

−0.21]

−0.07*

[−0.13, 

−0.00]

0.23***

[0.17, 0.29]

0.27***

[0.21, 

0.33]

0.25***

[0.18, 0.31]

0

[−0.07, 

0.06]

−0.04

[−0.11, 0.03]

−0.04

[−0.11, 0.02]

0.04

[−0.03, 

0.11]

−0.12***

[−0.19, 

−0.05]

−0.03

[−0.09, 

0.04]

−0.33***

[−0.39, −0.27]
1

Self-

enhancement

3.58 

(0.98)

0.57***

[0.52, 

0.61]

0.36***

[0.30, 

0.42]

−0.21***

[−0.27, 

−0.14]

−0.03

[−0.09, 

0.04]

−0.02

[−0.09, 

0.04]

−0.22***

[−0.28, 

−0.16]

−0.22***

[−0.28, −0.15]

−0.16***

[−0.23, 

−0.10]

−0.18***

[−0.25, 

−0.12]

−0.04

[−0.10, 

0.03]

−0.16***

[−0.22, 

−0.09]

−0.18***

[−0.24, −0.11]

−0.51***

[−0.55, 

−0.45]

1

Self-

transcendence

4.81 

(0.83)

−0.42***

[−0.47, 

−0.36]

−0.41***

[−0.46, 

−0.35]

0.10**

[0.04, 0.17]

−0.14***

[−0.20, 

−0.07]

−0.14***

[−0.21, 

−0.08]

0.40***

[0.35, 

0.46]

0.39***

[0.33, 0.44]

0.30***

[0.24, 0.36]

0

[−0.07, 

0.06]

−0.07*

[−0.13, 

0.00]

0.10**

[0.03, 

0.16]

−0.27***

[−0.33, −0.21]

0.06*

[−0.01, 

0.13]

−0.68***

[−0.72, −0.65]
1

Individualistic 

work motives

3.76 

(0.60)

0.50***

[0.45, 

0.55]

0.67***

[0.63, 

0.71]

0.55***

[0.50, 0.59]

0.68***

[0.65, 

0.72]

0.61***

[0.57, 0.65]

0.56***

[0.52, 

0.61]

0.39***

[0.34, 0.45]

0.54***

[0.49, 0.58]

0.50***

[0.45, 0.55]

0.52***

[0.47, 0.57]

0.56***

[0.51, 

0.60]

0.25***

[0.19, 0.31]

0.41***

[0.35, 0.46]

0.34***

[0.28, 0.40]

0.35***

[0.28, 0.40]
1

Social work 

motives

3.16 

(0.74)

0.48***

[0.43, 

0.53]

0.50***

[0.44, 

0.55]

0.40***

[0.34, 0.45]

0.44***

[0.38, 

0.49]

0.24***

[0.18, 0.30]

0.55***

[0.51, 

0.60]

0.46***

[0.41, 0.51]

0.63***

[0.58, 0.66]

0.38***

[0.32, 0.44]

0.52***

[0.47, 0.57]

0.54***

[0.49, 

0.58]

0.20***

[0.14, 0.26]

0.13***

[0.06, 0.19]

0.27***

[0.21, 0.33]

0.24***

[0.18, 0.31]

0.61***

[0.56, 0.65]
1

Evironmental 

awareness

4.58 

(0.96)

−0.06*

[−0.13, 

0.01]

0.08**

[0.02, 

0.15]

0.31***

[0.25, 0.37]

0.17***

[0.10, 

0.23]

0.12***

[0.06, 0.19]

0.36***

[0.30, 

0.42]

0.52***

[0.47, 0.56]

0.27***

[0.21, 0.33]

0.25***

[0.19, 0.31]

0.17***

[0.10, 0.23]

0.25***

[0.18, 

0.31]

0.09**

[0.03, 0.16]

0.25***

[0.19, 0.31]

−0.15***

[−0.22, −0.08]

0.45***

[0.40, 0.50]

0.18***

[0.11, 0.24]

0.15***

[0.08, 0.21]
1

Neuroticism
3.51 

(1.41)

−0.21***

[−0.27, 

−0.14]

−0.11**

[−0.18, 

−0.04]

0

[−0.06, 

0.07]

−0.16***

[−0.22, 

−0.09]

−0.16***

[−0.23, 

−0.09]

−0.05

[−0.12, 

0.01]

−0.02

[−0.09, 0.05]

−0.02

[−0.09, 0.05]

−0.09**

[−0.15, 

−0.02]

−0.14**

[−0.21, 

−0.07]

−0.08*

[−0.14, 

−0.01]

−0.13**

[−0.19, −0.06]

−0.16**

[−0.23, 

−0.09]

−0.06*

[−0.13, 0.00]

0.04

[−0.03, 0.11]

−0.16***

[−0.23, −0.10]

−0.10**

[−0.17, 

−0.03]

0.09**

[0.02, 0.16]
1

Value 

congruence

4.84 

(1.20)

0.29***

[0.23, 

0.35]

0.39***

[0.34, 

0.45]

0.32***

[0.25, 0.37]

0.31***

[0.25, 

0.37]

0.23***

[0.17, 0.29]

0.38***

[0.32, 

0.43]

0.29***

[0.23, 0.35]

0.40***

[0.34, 0.45]

0.43***

[0.37, 0.48]

0.45***

[0.39, 0.50]

0.38***

[0.32, 

0.44]

0.26***

[0.20, 0.32]

0.18***

[0.11, 0.24]

0.19***

[0.13, 0.26]

0.27***

[0.21, 0.33]

0.42***

[0.36, 0.47]

0.39***

[0.33, 0.45]

0.10**

[0.03, 0.16]

−0.21***

[−0.27, −0.14]

1

[95% CI], * < 0.05; ** < 0.01; *** < 0.001; α-level to assess significance: <0.001; correlations between work values, basic values, and among each other are based on ipsative scores.
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TABLE 6 Final set of selected items in the CWVS in German and English wording, including standardized factor loadings, standard errors, and reliability 
estimates.

Value 
construct

German wording English wording Factor 
loadings

Standard
errors

Bifactor model

Training/Test
Factor 

loadings
Standard

errors
Loading on 

g-factor

Authority/

Autorität

α = 0.80; 

ω = 0.81

1. Andere Menschen führen können Be able to lead other people 0.82/0.81 0.07/0.07 0.77 0.32

2. Bestimmen, wie Geld ausgegeben 

wird

Determine how money is 

spent a

0.71/0.70 0.07/0.08 0.66 0.05 0.31

3. Entscheidungen darüber treffen 

können, wer welche Aufgaben 

übernimmt

Make decisions about who 

does what a

0.75/0.76 0.07/0.08 0.69 0.05 0.34

Ambition/

Ehrgeiz

α = 0.78; 

ω = 0.79

4. In der Organisation als erfolgreich 

angesehen werden

Be seen as successful in the 

organization

0.66/0.69 0.07/0.07 0.56 0.40

5. Ehrgeizig sein Be ambitious a 0.75/0.79 0.06/0.07 0.71 0.13 0.37

6. Leistung zeigen können Be able to show performance 0.78/0.79 0.06/0.06 0.63 0.10 0.48

Enjoyment/

Vergnügen

α = 0.66; 

ω = 0.68

7. Freude empfinden Have fun a 0.62/0.66 0.04/0.07 0.38 0.55

8. Ausgleich zwischen beruflichen und 

erholsamen Tätigkeiten

Balance professional and 

recreational activities

0.49/0.49 0.06/0.08 0.10 0.25 0.54

9. Dinge tun, die mir ein gutes Gefühl 

geben

Do things which make me feel 

good a

0.74/0.81 0.04/0.06 0.61 0.37 0.54

Variety/

Abwechslung

α = 0.85; 

ω = 0.85

10. Abwechslungsreiche Aufgaben 

haben

Do varied work a 0.82/0.79 0.05/0.06 0.62 0.51

11. Eine Vielfalt an Aufgaben 

bearbeiten

Experience a wide variety of 

tasks a

0.78/0.78 0.05/0.06 0.63 0.08 0.49

12. Abwechslungsreiche 

Herausforderungen erleben

Experience a variety of 

challenges a

0.83/0.81 0.05/0.06 0.70 0.09 0.47

Autonomy/

Autonomie

α = 0.75; 

ω = 0.76

13. Entscheiden, wie ich meine 

Aufgaben erledige

Be able to direct my own work a 0.76/0.63 0.04/0.05 0.40 0.56

14. Meine eigenen Prioritäten bei der 

Arbeit setzen

Decide my own priorities at 

work a

0.67/0.74 0.05/0.06 0.46 0.20 0.50

15. Selbstständig und 

eigenverantwortlich handeln können

Be able to act independently 

and on my own responsibility

0.76/0.72 0.04/0.05 0.52 0.12 0.55

Social Justice/

Soziale 

Gerechtigkeit

α = 0.82; 

ω = 0.83

16. Mich für einen respektvollen 

Umgang in der Organisation einsetzen

To promote respectful 

behavior in the organization

0.77/0.75 0.06/0.07 0.60 0.47

17. Zur Fairness in der Organisation 

beitragen

Contribute to fairness in the 

organization

0.83/0.80 0.06/0.07 0.68 0.08 0.45

18. Mich für Chancengleichheit der 

Kolleg:innen in meinem 

Arbeitsumfeld einsetzen

To work for equal 

opportunities for colleagues in 

my work environment

0.76/0.78 0.07/0.07 0.70 0.14 0.39

Environmental

Sustainability/

Ökologische 

Nachhaltigkeit

α = 0.92; 

ω = 0.93

19. Die Umwelt schützen Protect the environment a 0.93/0.89 0.06/0.07 0.85 0.35

20. In einer Organisation arbeiten, die 

den Umweltschutz unterstützt

Work in an organization that 

supports environmental 

protection

0.88/0.85 0.06/0.07 0.80 0.03 0.34

21. Umweltbewusst handeln Act in an environmentally 

conscious way

0.92/0.92 0.06/0.06 0.84 0.03 0.36

Helping and

Supporting/

Helfen und 

Unterstützen

α = 0.85; 

ω = 0.85

22. Menschen helfen, mit denen ich in 

Kontakt komme

Help the people I come in 

contact a

0.84/0.87 0.05/0.05 0.71 0.47

23. Anderen Menschen durch meine 

Arbeit helfen

Do work which helps other 

people a

0.77/0.80 0.06/0.06 0.67 0.06 0.43

24. Das Leben der Menschen, denen 

ich bei der Arbeit begegne, verbessern

Improve the lives of people 

I encounter at work a

0.78/0.78 0.06/0.06 0.67 0.07 0.42

(Continued)
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between age and gender groups is in line with the conjecture of strict 
measurement invariance. Hence, the data support our first hypothesis. 
The bifactor model shows a 10% variance in the common variance 
factor with a good fit of the model to the data (see Table 7).

The stress index of the final MDS solution (stress = 0.13; see 
Figure 1) is less than the recommended criterion of 0.15 (Dugard 
et al., 2010), suggesting goodness of fit. Each quadrant of the ellipses 
includes one work value dimension supporting the circularity and the 
relationships of opposing value dimensions. Thus, Hypothesis 2 
is supported.

4.2 Analysis of convergent and discriminant 
validity

Latent and Pearson correlation statistics are displayed in Tables 4, 
5 and 8. Convergent validity is assessed with correlations from Table 5. 
Compared to the two Prestige work values Ambition and Authority, 
Social Justice (rDiff-Authority = −0.07 [−0.14, −0.01], rDiff-Ambition = −0.06 
[−0.11, −0.002]) and Helping and Supporting (rDiff-Authority = −0.14 
[−0.21, −0.08], rDiff-Ambition = −0.13 [−0.18, −0.07]) exhibit higher 
Pearson correlations with social work motives, while Environmental 
Sustainability (rDiff-Authority = 0.02 [−0.05, 0.09], rDiff-Ambition = 0.04 [−0.03, 

0.10]) shows similar correlations. Correspondingly, Autonomy (rDiff-Rule 

Respecting = −0.11 [−0.17, −0.05], rDiff-Traditional Values = −0.09 [−0.15, −0.03], 
rDiff-Safety = −0.06 [−0.11, −0.002]), and Variety (rDiff-Rule Respecting = −0.18 
[−0.23, −0.13], rDiff-Traditional Values = −0.16 [−0.22, −0.11], rDiff-Safety = −0.13 
[−0.18, −0.08]) demonstrate higher Pearson correlations with 
individualistic work motives, whereas Enjoyment (rDiff-Rule 

Respecting = −0.04 [−0.10, 0.01], rDiff-Traditional Values = −0.02 [−0.08, 0.03], rDiff-

Safety = 0.01 [−0.04, 0.06]) as part of the Intrinsic work values and Rule 
Respecting, Traditional Values, and Safety exhibit lower correlations. 
The p-value of the latent and Pearson associations is lower than the 
computed optimal Alpha of 0.001. Conclusively, Hypotheses 3a and 
3b are partially supported by our data as the work values Enjoyment 
and Environmental Sustainability are not strongly related to the 
corresponding work motives.

For Hypothesis 4, we inspected the correlation of the newly set up 
work value Environmental Sustainability with the construct of 
environmental awareness. Latent and Pearson correlations (rlatent = 0.61, 
rPearson = 0.52) support our assumption.

Discriminant validity is evaluated by analyzing the relations of 
the work values measured with the CWVS and the Big Five-
dimension neuroticism (H5). The CICFA(sys) of the latent 
correlations are displayed in Table 8. Work values of Authority 
(rlatent = −0.23 [−0.32, −0.14]), Variety (rlatent = −0.18 [−0.26, 

TABLE 6 (Continued)

Value 
construct

German wording English wording Factor 
loadings

Standard
errors

Bifactor model

Training/Test
Factor 

loadings
Standard

errors
Loading on 

g-factor

Rule 

Respecting/

Regeln 

Respektieren

α = 0.79; 

ω = 0.79

25. In einem Team arbeiten, in dem 

wir alle die Richtlinien der 

Organisation unterstützen

Work in a group where we all 

support the organization’s 

policies a

0.78/0.79 0.05/0.07 0.64 0.48

26. An einem Arbeitsplatz arbeiten, an 

dem Regeln eingehalten werden

Work in a workplace where 

rules are respected

0.76/0.71 0.05/0.08 0.53 0.11 0.51

27. Mit Kolleg:innen 

zusammenarbeiten, die die Regeln 

auch dann einhalten, wenn niemand 

sie beobachtet

Work with colleagues who 

respect rules even when no 

one else sees them a

0.66/0.76 0.05/0.07 0.50 0.11 0.48

Traditional 

Values/

Traditionelle 

Werte

α = 0.61; 

ω = 0.61

28. Im Einklang mit den 

Überzeugungen meiner Familie zu 

arbeiten

Be able to work according to 

the values of my family a

0.55/0.45 0.07/0.09 0.33 0.39

29. Eine Arbeit verrichten, die mit 

meinen kulturellen Werten 

übereinstimmt

Do work that is consistent 

with my cultural values

0.59/0.54 0.06/0.08 0.41 0.20 0.40

30. Die Traditionen meiner 

Organisation fortführen

To carry on the traditions of 

my organization

0.70/0.65 0.07/0.07 0.61 0.30 0.38

Safety/

Sicherheit

α = 0.71; 

ω = 0.71

31. Zur Sicherheit meiner Kolleg:innen 

beitragen

Contribute to the safety of my 

colleagues a

0.75/0.77 0.06/0.06 0.67 0.42

32. Die Sicherheit des Arbeitsplatzes 

maximieren

Maximize job security 0.62/0.68 0.06/0.07 0.45 0.08 0.45

33. Unterstützende Sozial- & 

Zusatzleistungen bereitgestellt durch 

die Organisation

Supportive social and fringe 

benefits provided by the 

organization

0.54/0.61 0.07/0.07 0.37 0.09 0.44

Initial question: “Regardless of your current job, how important are the following aspects to you personally at work?”; English wording derived through back-translation approach or derived 
from Albrecht et al. (2020)a.
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TABLE 7 Results of model comparisons in cross-validation and bifactor model.

χ2(df) χ2/df CFI RMSEA [90%-CI] SRMR

Datasets

Training 591.85(440) 1.35 0.973 0.029 [0.023, 0.033] 0.039

Test 681.32(440) 1.55 0.954 0.037 [0.032, 0.042] 0.045

Configural 1705.36(880) 1.94 0.944 0.047 0.045

Metric 1726.71(902) 1.91 0.944 0.046 0.045

Scalar 1777.08(935) 1.90 0.943 0.046 0.046

Strict 1862.83(968) 1.92 0.939 0.047 0.046

Gender

Women 682.29(440) 1.55 0.955 0.036 [0.032, 0.041] 0.043

Men 753.31(440) 1.71 0.948 0.040 [0.036; 0.045] 0.043

Configural 1793.04(880) 2.04 0.938 0.049 0.043

Metric 1834.39(902) 2.03 0.937 0.049 0.046

Scalar 1920.85(935) 2.05 0.933 0.050 0.049

Strict 2011.54(968) 2.08 0.929 0.050 0.050

Age

18–43 633.51(440) 1.44 0.957 0.035 [0.029, 0.040] 0.048

44–69 761.88(440) 1.73 0.954 0.039 [0.035, 0.043] 0.040

Configural 1747.70(880) 1.99 0.941 0.048 0.043

Metric 1786.37(902) 1.98 0.940 0.048 0.045

Scalar 1962.47(935) 2.10 0.931 0.051 0.049

Strict 2081.32(968) 2.15 0.925 0.052 0.049

Bifactor model 781.2(439) 1.78 0.969 0.034 [0.030, 0.038] 0.052

FIGURE 1

MDS to assess the dimensionality and theoretical circularity of the work values.
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TABLE 8 Latent correlations of work values and variables for assessing convergent and discriminant validity.

Conservation Openness to 
change

Self-
enhancement

Self-
transcendence

Individualistic 
work motives

Social work 
motive

Environmental 
awareness

Neuroticism

Authority 0.20*** [0.09, 

0.31]

0.11* [0.01, 

0.20]

0.75*** [0.68, 0.82] 0.07 [−0.03, 

0.17]

0.63*** [0.57, 

0.69]

0.54*** [0.46, 

0.61]

−0.02 [−0.11, 

0.07]

−0.23*** [−0.32, 

−0.14]

Ambition 0.50***
[0.40, 

0.60]
0.43***

[0.34, 

0.52]
0.64*** [0.56, 0.72] 0.35*** [0.26, 0.45] 0.81***

[0.77, 

0.86]
0.58***

[0.51, 

0.65]
0.13** [0.05, 0.22] −0.13**

[−0.21, 

−0.04]

Enjoyment 0.43***
[0.33, 

0.52]
0.50***

[0.41, 

0.59]
0.21*** [0.12, 0.30] 0.60*** [0.52, 0.68] 0.66***

[0.59, 

0.72]
0.58***

[0.51, 

0.65]
0.41*** [0.33, 0.49] 0

[−0.08, 

0.09]

Variety 0.37***
[0.27, 

0.47]
0.52***

[0.42, 

0.61]
0.27*** [0.18, 0.35] 0.45*** [0.36, 0.54] 0.79***

[0.75, 

0.83]
0.53***

[0.46, 

0.59]
0.23*** [0.14, 0.31] −0.18***

[−0.26, 

−0.10]

Autonomy 0.33***
[0.24, 

0.42]
0.48***

[0.40, 

0.57]
0.34*** [0.25, 0.42] 0.35*** [0.26, 0.44] 0.74***

[0.68, 

0.79]
0.30***

[0.22, 

0.38]
0.18*** [0.09, 0.27] −0.19***

[−0.27, 

−0.10]

Social Justice 0.26***
[0.16, 

0.35]
0.30***

[0.22, 

0.39]
0.13** [0.04, 0.22] 0.58*** [0.49, 0.68] 0.63***

[0.57, 

0.69]
0.75***

[0.70, 

0.80]
0.45*** [0.37, 0.53] −0.06

[−0.14, 

0.03]

Environmental 

Sustainability
0.25***

[0.16, 

0.35]
0.26***

[0.18, 

0.34]
0.14** [0.04, 0.23] 0.52*** [0.40, 0.63] 0.42***

[0.35, 

0.49]
0.57***

[0.50, 

0.64]
0.61*** [0.54, 0.67] −0.02

[−0.10, 

0.07]

Helping and 

Supporting
0.37***

[0.28, 

0.46]
0.40***

[0.31, 

0.49]
0.06

[−0.04, 

0.15]
0.58*** [0.49, 0.66] 0.59***

[0.53, 

0.66]
0.85***

[0.82, 

0.89]
0.34*** [0.25, 0.42] −0.02

[−0.10, 

0.07]

Rule Respecting 0.58***
[0.49, 

0.67]
0.43***

[0.35, 

0.51]
0.20*** [0.11, 0.29] 0.51*** [0.43, 0.60] 0.56***

[0.48, 

0.64]
0.50***

[0.42, 

0.58]
0.31*** [0.22, 0.39] −0.11*

[−0.19, 

−0.02]

Traditional 

Values
0.62***

[0.51, 

0.74]
0.17***

[0.09, 

0.26]
0.38*** [0.29, 0.47] 0.25*** [0.16, 0.35] 0.69***

[0.62, 

0.76]
0.74***

[0.67, 

0.81]
0.24*** [0.14, 0.34] −0.18**

[−0.29, 

−0.08]

Safety 0.56***
[−47, 

0.66]
0.42***

[0.33, 

0.51]
0.25*** [0.16, 0.34] 0.60*** [0.50, 0.69] 0.67***

[0.60, 

0.73]
0.73***

[0.67, 

0.79]
0.36*** [0.27, 0.44] −0.11*

[−0.21, 

−0.02]

[95% CI], * < 0.05; ** < 0.01; *** < 0.001; latent variable correlations in upper half calculated through CFAs.
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−0.10]) and Autonomy (rlatent = −0.19 [−0.27, −0.10]) demonstrate 
significant negative latent correlations to neuroticism (p < 0.001). 
Nonetheless, the limits of the intervals are below the recommended 
Cutoff of 0.80. Therefore, empirical distinction according to 
Hypothesis 5 is supported.

4.3 Congruent incremental validity

For the sixth hypothesis, we  conducted hierarchical linear 
regressions. The aim is to assess the additional explained variance of 
the work values compared to one basic value dimension in the 
criterion of value congruence. The results are displayed in Table 9. The 
inclusions of Social (ΔR2

adjusted = 0.10), Prestige (ΔR2
adjusted = 0.13), 

Intrinsic (ΔR2
adjusted = 0.10), and Extrinsic (ΔR2

adjusted = 0.18) work 
values show significant increases in the explained variance, supporting 
Hypothesis 6.

4.4 Exploratory analysis

Due to the weak factorial validity of the IEA-K (Kanning, 2016), 
we decided to provide additional evidence for convergent validity. 
We analyzed latent and ipsative Pearson correlations of the CWVS 
with the basic value dimensions from the Higher-Order Value 
Scale-17 (Lechner et al., 2022).

As Table 5 illustrates, the latent and ipsative Pearson correlations 
in the circumplex of basic and work value dimensions support the 
theoretical assumptions. Prestige work values show positive Pearson/
latent correlations with the basic value dimension of Self-Enhancement 
and negative Pearson and lower latent correlations with Self-
Transcendence. The opposite accounts for Social work values. Intrinsic 
work values also correlate more positively with Openness to Change 
and negatively, respectively, lower with Conservation. 
Correspondingly, the opposite accounts for Extrinsic work values. As 
a result, convergent validity is supported by the additional analysis.

TABLE 9 Results of hierarchical linear regression analysis for the prediction of the value congruence and change in the adjusted R2.

Model 1 Model 2

Model information Predictor β [95% CI] SE β [95% CI] SE

ΔR2
adjusted = 0.10

F for R2
change = 37.03***

Self-Transcendence 0.41*** [0.30, 0.52] 0.06 0.11* [−0.002, 0.23] 0.06

Gender −0.14 [−0.29, 0.02] 0.08 −0.13 [−0.28, 0.02] 0.08

Age −0.004 [−0.01, 0.003] 0.004 −0.004 [−0.01, 0.003] 0.003

Tenure 0.002 [−0.01, 0.01] 0.004 0.004 [−0.005, 0.01] 0.004

Social Justice 0.17** [0.05, 0.30] 0.06

Environmental Sustainability 0.01 [−0.07, 0.09] 0.04

Helping and Supporting 0.28*** [0.17, 0.38] 0.05

ΔR2
adjusted = 0.13

F for R2
change = 67.15***

Self-Enhancement 0.24*** [0.14, 0.34] 0.05 −0.08 [−0.19, 0.03] 0.06

Gender 0.001 [−0.16, 0.17] 0.08 0.04 [−0.11, 0.19] 0.08

Age 0.001 [−0.01, 0.01] 0.003 0.003 [−0.003, 0.01] 0.003

Tenure 0.00 [−0.01, 0.01] 0.004 0.00 [−0.01, 0.01] 0.004

Authority 0.12*** [0.05, 0.20] 0.04

Ambition 0.38*** [0.29, 0.47] 0.05

ΔR2
adjusted = 0.10

F for R2
change = 32.65***

Openness to Change 0.29*** [0.17, 0.39] 0.06 0.02 [−0.08, 0.13] 0.05

Gender −0.08 [−0.24, 0.09] 0.08 −0.13 [−0.28, 0.02] 0.08

Age −0.003 [−0.01, 0.004] 0.004 −0.003 [−0.01, 0.004] 0.004

Tenure 0.001 [−0.01, 0.01] 0.004 −0.002 [−0.01, 0.01] 0.004

Variety 0.23*** [0.12, 0.35] 0.06

Enjoyment 0.32*** [0.19, 0.45] 0.06

Autonomy 0.02 [−0.11, 0.15] 0.07

ΔR2
adjusted = 0.18

F for R2
change = 69.32***

Conservation 0.36*** [0.26, 0.46] 0.05 0.04 [−0.05, 0.14] 0.05

Gender −0.04 [−0.20, 0.11] 0.08 −0.03 [−0.17, 0.11] 0.07

Age −0.01 [−0.01, 0.002] 0.004 −0.01 [−0.01, 0.001] 0.003

Tenure −0.001 [−0.01, 0.01] 0.004 −0.00 [−0.01, 0.01] 0.004

Rule Respecting 0.28*** [0.14, 0.40] 0.07

Traditional Values 0.31*** [0.21, 0.41] 0.05

Safety 0.08 [−0.03, 0.20] 0.06

α-level for assessing significance in ΔR2
adjusted: α = 0.001; ***p < 0.001, **p < 0.01, *p < 0.05; gender was dummy-coded for women = 1; dependent variable: Value congruence (PO-Fit).

https://doi.org/10.3389/fpsyg.2024.1296282
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Schneider et al. 10.3389/fpsyg.2024.1296282

Frontiers in Psychology 15 frontiersin.org

5 Discussion

The goal of this study was to develop a German-language work 
value questionnaire with accurate content, factorial and nomological 
validity that can be  utilized in organizational and work-related 
settings. Based on the theory of basic human values (Schwartz, 1992), 
a questionnaire developed by Albrecht et al. (2020) was used as a 
starting point to capture the contextualized 11 work values 
representing the theoretical circularity of value constructs. The 
questionnaire development process was based on guidelines for 
cultural adaption and item generation (MacKenzie et  al., 2011; 
International Test Commission, 2017; Boateng et al., 2018). A cross-
sectional panel survey led to the inclusion of n = 853 cases. The 
questionnaire was developed using a genetic algorithm. Convergent, 
discriminant and congruent incremental validity were assessed, as 
well as the theoretical representation using MDS.

To our knowledge, this study is the first to support the full 
application of the theory of basic human values to the German work 
context. The developed questionnaire provides good psychometric 
quality with satisfying fit to test and training data and supports the 
assumption of strict measurement invariance between age groups and 
gender. The theoretical foundation is supported by MDS, as the work 
values provide a clear circular structure of conflicting and congruent 
underlying work-related goals and expectations. The dimension of 
Safety, which originally was understood as safety climate (Albrecht 
et al., 2020), is measured with three items, including interpersonal and 
intrapersonal Safety aspects. This potentially explains why the value 
can be found in the original Extrinsic domain. The work value of 
Enjoyment is more distinct from the other Intrinsic values. 
Implications of this conjuncture are discussed next.

Analysis of relations to work motives and basic values support 
convergent validity except for Enjoyment and Environmental 
Sustainability. Enjoyment does not correlate more strongly with 
individualistic work motives than Extrinsic work values. This may 
be due to its lower internal consistency as items capture different facets 
of the underlying work value (having fun at work and balancing work 
and recreational time). Additionally, as Enjoyment is more distant 
from Autonomy and Variety in the MDS solution, its theoretical and, 
therefore, empirical associations in the circumplex might be closer to 
Social work values. Environmental Sustainability is perhaps not 
associated with Social work motives beyond Authority and Ambition 
due to its strict focus on environmental aspects. The value does not 
capture interpersonal facets and is, therefore, potentially less related 
to social work motives. However, the MDS solution displays high 
distances, and ipsative Pearson correlations are significantly negative 
between Environmental Sustainability and Prestige work values. 
Nevertheless, it is essential to exercise caution when interpreting the 
correlations of the work values with work motives, as the short form 
of the IEA used possesses weak factorial validity in our study. 
Therefore, the exploratory analysis was conducted, and the basic value 
dimensions show a clear circular pattern of correlations with the work 
values. The newly established and more comprehensively assessed 
work value of Environmental Sustainability correlates moderately to 
highly positively with the construct of environmental awareness. 
Hence, convergent validity is backed by our data.

The latent correlations of the work values in the CWVS with the 
personality construct of neuroticism endorsed our assumption. Based 
on the 95% CI of latent correlations, the two questionnaires are 

empirically distinctive. The results are in line with a comprehensive 
meta-analysis addressing the association between personality traits 
and personal values (Parks-Leduc et al., 2015).

Finally, we  analyzed congruent incremental validity. The 
additional explained variance of the work values compared to the 
basic value dimensions in the person–organization fit of value 
congruence supports our theoretical assumptions. Due to their 
contextualization, work values tend to provide more content-valid 
insights, potentially resulting in enhanced criterion validity. This is 
particularly relevant for work value research as questionnaire 
development approaches in the past did not study the criterion-related 
validity of work values compared to basic values (Consiglio et al., 
2017; Albrecht et al., 2020; Stiglbauer et al., 2022).

5.1 Practical implications

Our study delivers the first evidence that the CWVS is more 
adequate when predicting work-related outcomes. As the 
questionnaire’s validity and theoretical assumptions are predominantly 
supported, we  encourage the application of this questionnaire in 
practical and research settings. The short questionnaire with 
contextualized items can be  used for a thorough assessment of 
employees’ or applicants’ value structure. The knowledge about what 
people value at work can provide powerful insights (Arieli et al., 2020; 
Anglim et al., 2022) and be beneficial for employers and employees 
(Bojanowska et al., 2022). The face validity of value assessment in 
work contexts may increase due to the contextualized work values. 
Hence, the assessment of what employees in an organization expect 
from their work or to deliver additional material for interventions can 
be useful applications of work values. For instance, team expectations 
can be clarified based on the CWVS by enabling a general, work-
related framing. Furthermore, work design measures to improve value 
congruence between tasks and personal values can be adapted more 
purposefully due to the higher content validity of work values than 
basic values. The application of work values in career management 
interventions can provide insights into the personal development of 
individuals. As some values indirectly tend to affect psychological 
health, the work-related contextualization of values may be  more 
useful for supporting individuals in their career choices.

5.2 Limitations and future research

Although we  developed a valid new questionnaire, some 
limitations need to be acknowledged. The definitive version of the 
CWVS captures all dimensions quite broadly. Yet, algorithms for 
item selection only display a heuristic, which does not automatically 
result in the optimal solution. As we repeated the computation, 
we found that various scales (Enjoyment, Social Justice, Helping 
and Supporting, and Safety) were partially unstable. Here, various 
solutions provided good scale quality. Accordingly, it may 
be  appropriate to discriminate between more narrowly defined 
work values in correspondence to Schwartz’s refined theory with 19 
values. Differentiations in Enjoyment were illustrated previously; 
Social Justice and Helping and Supporting potentially address 
colleagues, customers, and the broader society. Additionally, Safety 
could be further differentiated into interpersonal and intrapersonal 
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safety (complementary to Albrecht et al., 2020), and Traditional 
Values could be  understood as compliance with organizational 
culture or broader societal culture and norms. Therefore, the use of 
this questionnaire and the theory of basic human values in the work 
contexts must be evaluated constantly as values are changing and 
new things may become more important (Kristof-Brown et  al., 
2023). Items of Enjoyment and Traditional Values show lower 
internal consistencies than other constructs. In particular, 
evaluations of the bifactor model showed variations in standardized 
factor loadings and standard errors compared to other constructs 
and the classic CFA approach. The measurement of the underlying 
construct with the selected items may need further investigation as 
the dimensionality of work values can be  more complex and 
heterogeneous than the 11 broader dimensions. This specifically 
accounts for Enjoyment with lower factor loadings, lower internal 
consistency, more distance in the MDS solution and a lack of higher 
correlations to individualistic work motives.

Furthermore, our goal was to provide evidence for convergent 
validity beyond basic human values (Consiglio et al., 2017; Albrecht 
et al., 2020). The correlations of the work values, to a great extent, 
implicate convergent validity. Nevertheless, the factorial validity of 
the used scales from the IEA-Short Form (Kanning, 2016) is low in 
this study. As a result, we appeal to be cautious when interpreting 
these relations. However, the correlations to the basic values provide 
unambiguous evidence for convergent validity, as expected by 
theoretical assumptions. Future research should also consider 
different variables in the nomological net, potentially assessing only 
specific variables per work value (comparable to our approach with 
Environmental Sustainability and environmental awareness).

We reported a bifactor model to control for a common variance 
factor with a good model fit to the data. Approximately 10% of the 
variance is attributable to this common variance factor. This is 
comparable to other common variance factors in value research 
(Lilleoja et al., 2016). However, the application of bifactor models 
is currently under debate concerning their accuracy in estimation 
and model specification (Mansolf and Reise, 2017; Eid et al., 2018; 
Rudnev, 2021). Hence, future research should consider a more 
accurate and comparable estimation of latent value factors by 
assessing proper approaches to control for common variance factors 
in value research.

As we collected all data from a single source at one time, one 
might argue that a common method bias is inherent to our data 
(Podsakoff et al., 2003). We acknowledge the discussion around 
this topic (Spector and Brannick, 2010). For potential 
improvements, we advocate that researchers survey relations of 
work values to other variables through multi-source and 
longitudinal data and across cultures. Here, the influence of 
previous organizational cultures on work value development 
should be considered. Variables like the length of employment, 
company size, and other socialization influences of previous 
organizations could be worth including as control variables above 
gender, age, and tenure in the current organization. The 
development of work values over time and the implications of work 
values in daily decision-making are promising research strings (as 
for value congruence and PO-Fit; Kristof-Brown et al., 2023). In 
the case of criterion validity, it would be  beneficial to assess 
incremental validity over a period. We provided initial evidence 
for additional explained variance in the value congruence to the 

organization, but more comprehensive criteria must be assessed 
against the basic values (e.g., job performance, organizational 
citizenship behavior, or more narrowly defined attitudes toward 
diversity and organizational justice). Moreover, cross-cultural 
validations of the CWVS would be  appropriate for evaluating 
measurement invariance.

Additional questionnaires are needed to assess the extent to 
which work value-based behavior can be relevant for organizational 
practice and personnel development. Correspondingly, a 
questionnaire to assess the perceived organizational culture based 
on the work value dimensions can deliver relevant insights into 
discrepancies between the importance and the lived reality of one’s 
personal work values. This would enable teams or employees to 
unfold aspects that oppose personal values and, therefore, 
cause strains.

6 Conclusion

Overall, our data promote the application of the theory of basic 
human values to the German work context. We  used a genetic 
algorithm to derive a valid questionnaire, which supports strict 
measurement invariance between gender and age groups. The analysis 
of convergent, discriminant, and congruent incremental validity, in 
addition to the MDS results, strongly corroborates our hypothesized 
relations. The study results in a promising questionnaire for broader 
work value assessments with practical relevance.
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