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A B S T R A C T   

Job transformation is changing work characteristics at a fast pace. This makes work design matter more than ever 
before. The Work Design Questionnaire (WDQ) is a powerful measurement of current work characteristics that 
can be used when (re)designing work to be safe, healthy, and motivating. However, its length represents a 
relevant challenge to its application. This study aims to validate a short version of the WDQ (WDQ-S) for Spanish- 
speaking countries. Through a two-waves longitudinal design, the WDQ-S was validated in a sample of 653 
workers from 27 Spanish companies. Results confirmed the hierarchical factor structure, which comprised four 
general and nine specific dimensions, good internal consistency, and acceptable levels of convergent and 
discriminant validity. Hierarchical regression analyses showed predictive and incremental validity on job 
satisfaction and performance. The main limitation is that the WDQ-S was not tested against the original version, 
instead test-retest reliability was performed. Future research should replicate these findings in other samples, 
validate this scale in other languages and expand research with other outcomes. This study is relevant to in
dustrial and occupational ergonomics as it provides a useful tool for designing healthy, productive, and sus
tainable workplaces.   

1. Introduction 

Work design refers to “the content and organization of one’s work 
tasks, activities, relationships, and responsibilities” (Parker, 2014, p. 
662). Work design is a crucial antecedent of important organizational 
outcomes (e.g., productivity, job satisfaction), a mediator (e.g., between 
leadership and outcomes), and an outcome of individual processes (e.g., 
job crafting) (Parker et al., 2017). 

Since the early studies on work design, there has been a demand for a 
valid measure to assess work characteristics. The Work Design Ques
tionnaire (WDQ), developed by Morgeson and Humphrey (2006), 
evaluates 21 work characteristics measured through 77 items. The WDQ 
offers a comprehensive measure of work characteristics, but its length 
makes it difficult to use by practitioners and researchers (Fernández Ríos 
et al., 2017). A large questionnaire of work design provides the 

opportunity to measure more work characteristics than a shorter 
version. In fact, evaluating 21 work characteristics has the advantage of 
allowing for a detailed analysis of work design. Conversely, a short 
version of the WDQ (WDQ-S) would facilitate its application by practi
tioners in time-constrained organizations and by researchers to evaluate 
work characteristics in multivariate studies (Cassar et al., 2020; Sora 
et al., 2018). 

There is a trade-off between a complete but difficult to apply ques
tionnaire versus an incomplete but easy to apply questionnaire. Specif
ically, a version of the WDQ that would keep the most important work 
characteristics and the best questions might be a shorter and better 
version of the WDQ. Thus, given the need of a shorter, yet still valid, 
measure of work design, the main goal of this study is to develop and 
validate a short version of the WDQ. 

Further, the integrated work design framework behind the WDQ 
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proposes four general dimensions of work characteristics (task, knowl
edge, social, and contextual characteristics) manifested by 21 specific 
dimensions. Research on the WDQ to date has examined its multidi
mensional structure relying on different configurations of these 21 
specific dimensions only. The hierarchical representation of work design 
in four general dimensions has remained unexplored. Empirical support 
to this hierarchical structure would provide a more clear picture on the 
dimensionality of WDQ and offer two levels of analysis for research and 
applied purposes. Thus, the specific goal of our study is to empirically 
test the hierarchical structure of the WDQ by examining the distinction 
between general dimensions (second-order factors) and specific di
mensions (first-order factors). 

1.1. The Work Design Questionnaire 

The WDQ evaluates 21 work characteristics measured through 77 
items. These 21 work characteristics are organized around four general 
dimensions: task, knowledge, social, and contextual characteristics. 

The first dimension, Task characteristics, refers to how the work itself 
is done and the range and nature of the tasks associated with a specific 
job. This dimension includes five work characteristics: autonomy (work 
scheduling, decision-making, and work methods), task variety, task 
significance, task identity, and feedback from the job. The second 
dimension, Knowledge characteristics, refers to the different kinds of 
mental demands (knowledge, skill, and ability) that are required to do a 
job. This dimension includes five work characteristics: job complexity, 
information processing, problem solving, skill variety, and specializa
tion. The third dimension, Social characteristics, reflects the degree to 
which a job involves other people in terms of advice, support, depen
dence, and interactions. This dimension includes four work character
istics: social support, interdependence (initiated and received 
interdependence), interaction outside the organization, and feedback 
from others. The fourth dimension, Contextual characteristics, refers to 
the physical and material conditions that are available to perform a job. 
This dimension includes four work characteristics: ergonomics, physical 
demands, work conditions, and equipment use. 

The WDQ was first validated in 2006 (Morgeson and Humphrey, 
2006). Since its publication, the WDQ has been successfully adapted and 
validated in Dutch (Gorgievski et al., 2016), Polish (Hauk, 2014), 
German (Stegmann et al., 2010), and Spanish (Bayona et al., 2015; 
Fernández Ríos et al., 2017). Thus, the long version of WDQ has 
well-established empirical evidence that supports its validity and 
reliability. 

1.2. Structural dimensionality of the WDQ 

Morgeson and Humphrey (2006) tested the factor structure of WDQ 
through five Confirmatory Factor Analyses (CFAs). The five models were 
all first-order factor models composed of 4, 18, 19, 20, and 21 factors 
respectively. After testing the alternative models, the authors found the 
best support for a 21 factor structure model. The four factor model 
examined the four general categories of work characteristics, but it was 
dismissed because CFA results showed poor fit. 

Despite the relevant insight provided by these alternative models, 
the potential hierarchical structure of the WDQ seems to have been 
overlooked. In a hierarchical structure, the four categories represent 
second-order factors or latent factors, instead of first-order factors as 
tested by Morgeson and Humphrey (2006). The advantages of a hier
archical model are that it respects the structure proposed by theory of 
work design (task, knowledge, social, and contextual characteristics as 
general dimensions), and it maintains the independence of specific di
mensions of work characteristics (i.e., specific dimensions are not sta
tistically averaged). Thus, we propose a hierarchical factor structure 
model organized with four general or second-order factors (see Fig. 1). 
Consequently, we propose the following hypothesis: 

Hypothesis 1. The WDQ-S presents a hierarchical factor structure. 

1.3. Differences among occupations 

The original WDQ can differentiate work characteristics among oc
cupations. More specifically, Morgeson and Humphrey (2006) used 
different work characteristics to compare four occupational groups (i.e., 
professional, non-professional, human-life, and sales occupations). 
Following their reasoning, greater levels of autonomy may be expected 
from professional occupations generally than non-professional occupa
tions because of the flexibility and adaptation they require to do com
plex and non-routine work. Non-professional occupations generally 
have less optimal conditions and greater levels of physical demands 
because of the physical effort required at work. Task significance is 
expected to be more important for human-life occupations because their 
results directly affect society. Sales occupations generally must contact 
other organizations to sell their products and thus are expected to show 
more interaction with others external to the organization. 

It is important that the WDQ-S behaves in a similar way to the 
original scale as reported by Morgeson and Humphrey (2006) and 
Bayona et al. (2015) in its Spanish version. Following this rationale, we 

Fig. 1. Hierarchical structure of the WDQ-S.  
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analysed the ability of the WDQ-S to differentiate work characteristics 
among occupations as a measure of convergent validity. We examined 
differences among four groups of occupations (i.e., professional, 
non-professional, healthcare, and manufacturing). We did not examine 
jobs in sales occupations because we lacked data from this group. 
Accordingly, we formulate the following hypotheses: 

Hypothesis 2a. Professional occupations will have significantly 
higher means in autonomy, information processing, and skill variety 
than non-professional occupations. 

Hypothesis 2b. Non-professional occupations will have significantly 
higher means in physical demands and lower means in positive work 
conditions than professional occupations. 

Hypothesis 2c. Healthcare occupations will have significantly higher 
means in task significance than manufacturing occupations. 

1.4. Relationships to outcomes 

Previous empirical evidence shows work characteristics as key an
tecedents of attitudinal and behavioural outcomes (Humphrey et al., 
2007). In the validation of the WDQ, Morgeson and Humphrey (2006) 
reported positive correlations between task and knowledge character
istics and job satisfaction. In the Spanish version of the WDQ, Bayona 
et al. (2015) reported positive correlations between task, knowledge, 
and social characteristics and both job satisfaction and perceived per
formance. Obtaining similar results would support the predictive val
idity of the WDQ-S. Thus, we formulate the following hypothesis: 

Hypothesis 3. Task, knowledge, and social characteristics will be 
positively related to job satisfaction and performance. 

Previous work has suggested that knowledge, social, and contextual 
characteristics explain unique variance in work outcomes, beyond task 
characteristics. This is because each category of work characteristics 
presents a different focus. For example, task characteristics and knowl
edge characteristics focus on individuals, social characteristics focus on 
the interactions between individuals, and contextual characteristics 
focus on the work context. Therefore, the effects of these characteristics 
are expected to be non-redundant on work outcomes (Humphrey et al., 
2007). In fact, in the original WDQ (Morgeson and Humphrey, 2006), 
social support strongly predicted satisfaction beyond task and knowl
edge characteristics. Further, meta-analytical results found that social 
characteristics explained unique variance in the attitudinal and behav
ioural outcomes, beyond task and knowledge characteristics (Humphrey 
et al., 2007). The Spanish version of the WDQ (Bayona et al., 2015) 
showed similar results. Accordingly, we hypothesize: 

Hypothesis 4. Knowledge, social, and contextual characteristics will 
show incremental validity above task characteristics for job satisfaction 
and performance. 

2. Material and methods 

2.1. Construction of the WDQ-S 

Our aim was to develop a manageable but still comprehensive 
measure of work design, which allowed to assess work characteristics in 
organizational settings both for research and applied purposes. In 
creating a short version of existing measures, it is important to ensure 
that the shortened version faithfully represents the underlying con
structs measured by the original measure. Because most subscales in 
WDQ are composed of 3 or 4 items, and three is the minimum number of 
items to adequately assess any domain of interest (Raubenheimer, 
2004), the strategy to obtain a short WDQ had to necessarily imply 
selecting a reduced number of work characteristics. The 
decision-making process for selecting subscales and items was based on 
both theoretical arguments and statistical criteria. 

First, we reviewed in-depth the key studies published in this research 
field. Namely, (a) the original study (Morgeson and Humphrey, 2006), 
(b) published translated versions of the WDQ (Bayona et al., 2015; 
Fernández Ríos et al., 2017; Gorgievski et al., 2016; Hauk, 2014; Steg
mann et al., 2010), and (c) the most recent meta-analysis on work design 
(Humphrey et al., 2007). 

Second, in the process of selecting dimensions for the WDQ-S, we 
aimed to respect the theoretical structure and meaning of the original 
scale and respect the four general categories of work characteristics. 
Therefore, a minimum of two specific characteristics should be selected 
in each category. Because most practitioners and researchers are inter
ested in linking work design aspects with outcomes related to well-being 
and performance, it was important to consider statistical relevance of 
work design characteristics in predicting such outcomes as shown in 
previous empirical research. More specifically, meta-analytical corre
lations of work design characteristics with satisfaction and performance 
were prioritized. Next, we justify the choice of dimensions. 

Task characteristics have been the most researched work design 
characteristics since Hackman and Oldham’s model (1975) was put 
forward. We selected autonomy, task significance, and feedback from 
the job because of their role in providing experienced responsibility for 
the outcomes, experienced meaningfulness, and knowledge of the re
sults (the three psychological critical states; see Hackman and Oldham, 
1976), as well as their strong meta-analytical relationship to both atti
tudinal and behavioural outcomes (Humphrey et al., 2007). 
Self-determination theory also helps explain how autonomy and feed
back from the job are crucial for creating self-determination meaning, 
and positive work outcomes (Deci and Ryan, 2000). 

Knowledge characteristics are becoming more important work 
characteristics in work design due to the large number of knowledge 
workers in current jobs (Hernaus and Mikulić, 2014; Nino et al., 2023). 
We selected information processing and skill variety because of existing 
meta-analytical evidence about their relationship with well-being and 
performance outcomes (Humphrey et al., 2007). Information processing 
refers to the high cognitive demands associated with the complexity of 
enriched work. Skill variety refers to the use of numerous skills, which is 
usually perceived as a challenge and engaging to perform. We excluded 
job complexity and selected instead skill variety because complexity is 
captured to a certain extent by information processing. 

Social characteristics are important determinants of well-being 
because of the considerable social interactions present on workers’ ac
tivities and growing relevance of teamworks in organizations (Grant and 
Parker, 2009; Oldham and Hackman, 2010). We selected two specific 
dimensions. Social support because it is essential for well-being, espe
cially for stressful jobs or jobs poor in motivational work characteristics 
(Morgeson and Humphrey, 2006). Feedback from others because it helps 
define, clarify, and negotiate roles, and it is also a source of feedback on 
performance (Humphrey et al., 2007). We excluded interdependence 
and interaction outside the organization because they often have not 
very strong relationships with outcomes. 

Contextual characteristics have been largely neglected in work 
design research, but other fields have demonstrated the importance of 
context for work outcomes (Asghari et al., 2019; Santos et al., 2016; 
Tàpia-Caballero et al., 2021). We selected physical demands and work 
conditions because both incrementally impact some outcomes (i.e., 
stress, burnout, and job satisfaction) beyond task, knowledge, and social 
characteristics (Humphrey et al., 2007). Furthermore, physically un
comfortable jobs may lead to absenteeism and turnover intentions 
(Humphrey et al., 2007). We excluded ergonomics due to its low internal 
consistency (Bayona et al., 2015; Morgeson and Humphrey, 2006), and 
equipment use because it shows non-significant relationships with out
comes and other work characteristics. 

In the item selection phase, we aimed to select at least three items per 
dimension of the WDQ as recommended by Raubenheimer (2004). We 
reviewed the items’ content and psychometric properties in previous 
validation studies. As a result, the proposed WDQ-S consists of 27 items 
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to measure nine dimensions of work characteristics (see Table 1). We 
took the items from the previous Spanish full version of the WDQ 
(Bayona et al., 2015). We did minor adaptations of the items from 
Colombian Spanish to Spanish as used in Spain (e.g., the Colombian 
Spanish item ‘El lugar de trabajo está libre de ruidos excesivos’ was 
adapted to ‘En el trabajo no hay ruido excesivo’ {The workplace is free 
from excessive noise} to {There is not excessive noise at work}). The 
response scale ranged from 1 to 5 (strongly disagree - strongly agree). 

2.2. Procedure and sample 

Research team members contacted human resources professionals in 
different organizations and invited them to collaborate in the study. All 
employees were invited to participate by completing a questionnaire 
during work hours. Approval was obtained from the Human Research 
Ethics Committee of the University of Valencia (project code: 
H1354632059685). Participants were informed of the title and objec
tives of the study, data protection policy, and provided informed con
sent. Confidentiality and anonymity were guaranteed. The procedures 
used in this study adhere to the fundamental principles established in 
the Declaration of Helsinki, respect the human rights defended on the 
Council of Europe Convention, and meet the requirements established in 
the Spanish legislation in the field of biomedical research, personal data 
protection, and bioethics. 

Data were gathered in Spain at two points in time, with a gap be
tween nine months and one year. There were some cohort attritions 
between waves, but they almost always happen to some extent in lon
gitudinal research (Ployhart and Vandenberg, 2010). To maximize 
retention, researchers used follow-up methods as meetings with man
agers of the participating companies; support participants when ful
filling the surveys; reminders about the guarantee of anonymity and 
confidentiality; or sharing reports of results. 

To be included in the study, respondents had to be Spanish or native 
Spanish-speakers and over 18 years old. For an unlimited population, a 
sample size of 385 or more respondents are needed for a confidence level 
of 95% and an estimated sampling error ±5%. Further, the recom
mended sample size for validation studies including factor analysis is 
approximately 300 (Clark and Watson, 2016). The sample consisted of 
1647 employees from 41 organizations in the first-wave, and 879 em
ployees from 27 organizations in the second-wave, which included 226 
new respondents. The final sample used for this study consisted of 653 
employees working for 27 organizations (69% service sector) who 

completed the questionnaire in both the first and second waves. Most 
participants were approximately 40 years old (M = 39.95, SD = 8.29), 
worked full-time (85%), and were women (55%). Tenure was over 5 
years for most participants (77%). 

Descriptive statistics by occupational category are presented in 
Table 1. Like in the Spanish validation of the full WDQ (Bayona et al., 
2015), occupational categories were taken from the ISIC (International 
Standard Industrial Classification of All Economic Activities; United 
Nations. Statistical Division, 2008). 

2.3. Occupations 

We created four occupational groups. Professional vs. non- 
professional occupations was reported by employees (i.e., high- 
qualified professional, management vs. non-qualified manual profes
sion). To classify participants in the healthcare or manufacturing occu
pations, we assigned the economic activity of their organizations to the 
categories offered by the ISIC’s classification. 

2.4. Outcome measures 

Job satisfaction. We used the Spanish adaptation of the Overall Job 
Satisfaction scale (Warr et al., 1979; Pérez and Fidalgo, 1995), which 
consisted of 10 items (e.g., “How satisfied or dissatisfied are you with the 
recognition you get for good work?"). The response scale ranged from 1 
to 7 (extremely dissatisfied - extremely satisfied) (Cronbach’s alpha was 
0.84). 

Job performance. We operationalized job performance as task 
performance, organizational citizenship behaviour (OCB), and creative 
performance. We used three items to measure task performance (Wil
liams and Anderson, 1991) (e.g., “I adequately complete assigned 
duties”); three items to measure OCB (Mackenzie et al., 2011) (e.g., “I do 
not hesitate to challenge the opinions of others that I feel are directing 
the store/company in the wrong direction”); and three to measure cre
ative performance (Oldham and Cummings, 1996) (e.g., “How original 
and practical am I in my work?". The items were translated from English 
to Spanish using the translation and back-translation procedure rec
ommended by Brislin (1980). The response scale ranged from 1 to 7 
(strongly disagree - strongly agree). We obtained a global performance 
score by calculating the overall average score for the three performance 
scales (Cronbach’s alpha was 0.79). 

2.5. Data analysis 

First, we evaluated the factor structure of the WDQ-S by conducting 
confirmatory factor analyses (CFA) with AMOS 23 software (Arbuckle, 
2006). We applied a maximum likelihood estimation method. Maximum 
skewness was - 2.01 and maximum kurtosis was 5.55. We retested the 
proposed model using a bootstrap method. Consistent with the original 
validation of the WDQ and its Spanish adaptation (Bayona et al., 2015; 
Morgeson and Humphrey, 2006), we present four fit indicators: χ2/dƒ 
ratio (good fit: value of 2), comparative fit index (CFI; good fit: values >
0.90), the standardized root-mean-square residual (SRMR; good fit: 
values < 0.08), and the root-mean-square error of approximation 
(RMSEA; good fit: values ≤ 0.05). We compared two first-order factor 
models:  

• Four factor model examining the four broad categories of work 
characteristics, as conducted by Morgeson and Humphrey (2006).  

• Nine factor model examining the nine work characteristics of the 
proposed WDQ-S. 

Additionally, we compared two alternative models to test the pro
posed hierarchical structure: 

Table 1 
Descriptive statistics of the sample by occupation.  

ISICa Occupation 
category 

n Age (years) Job tenureb (%) Sex (% 
women) 

M SD <1 1–5 >5 

Manufacturing 171 41.24 7.79 11.9 31.4 56.6 33.5 
Wholesale and 

retail trade 
13 37.50 6.17 8.3 25 66.7 61.5 

Transportation 
and storage 

7 29.80 5.54 14.3 71.4 14.3 50 

Financial and 
insurance 
activities 

183 37.74 7.13 12.3 30.2 57.5 60.1 

Administrative 
and support 
service activities 

26 33.92 7.97 19.2 53.8 26.9 38.5 

Public 
administration 
and defence 

49 44.71 5.90 2 14.3 83.7 55.1 

Education 99 43.14 7.60 25.8 19.1 55.1 64.6 
Human health and 

social work 
activities 

105 38.93 10.33 16.1 35.5 48.4 76.5 

Total 653 39.95 8.29 14.2 29.8 56 55.1  

a International Standard Industrial Classification of All Economic Activities. 
b Job tenure three groups: <1 year; between 1 and 5 years; >5 years. 

M. Montañez-Juan et al.                                                                                                                                                                                                                      



International Journal of Industrial Ergonomics 97 (2023) 103501

5

• A hierarchical structure model in which the nine first-order factors 
load onto four second-order factors (see Fig. 1).  

• A hierarchical structure model in which the nine first-order factors 
load onto one single second-order factor of Work Characteristics. 

Following Marsh and Hocevar (1985), even if the second-order 
model can adequately explain the factor covariations in a more parsi
monious way, the corresponding first-order model will always show a 
better fit than the second-order model. When the fit indexes of the 
higher-order model to the data are like those of the corresponding 
first-order model, results support the higher-order model (Koufteros 
et al., 2009). Additionally, we computed target coefficients to examine 
to which extent each second-order model explained covariance among 
first-order factors (Marsh and Hocevar, 1985). This coefficient is 
calculated as a chi-squares ratio, it may range from 0 to 1, and values 
closer to 1 indicate better models. 

Second, the internal consistency of WDQ-S was examined through 
Cronbach’s alpha, interrater reliability (ICC [2]) (Bliese, 2000), and 
interrater agreement (rwg) (James et al., 1984). Values of ICC [2] and rwg 
equal or greater 0.70 are considered adequate (Woehr et al., 2015). 
Additionally, we calculated correlation coefficients between all the work 
characteristics dimensions to estimate the test-retest reliability of the 
Time 1 and Time 2 scores. Correlations greater than 0.40 show the 
stability of the measure over time (Robinson et al., 1991). 

Third, we calculated the Average Variance Extracted (AVE) and 
Maximum shared Squared Variance (MSV) as a test for convergent and 
discriminant validity of the WDQ-S. For a good convergent validity, 
values of AVE equal or greater than 0.50 are considered adequate. For a 
good discriminant validity, MSV values should be lower than AVE values 
of each factor. 

Fourth, we examined the ability of WDQ-S to detect differences 
among occupations for additional construct validity. More specifically, 
we used t-tests analyses to compare means of pairs of occupational 
categories (hypotheses 2a, 2b, and 2c): professional vs non-professional, 
and healthcare vs manufacturing. Fifth, predictive and incremental 
validity was also examined. To analyse hypothesis 3, we calculated 
bivariate Pearson correlations. To analyse hypothesis 3, we performed 
hierarchical regression analyses. 

3. Results 

3.1. Confirmatory factor analyses 

CFA results are presented in Table 2. Following Morgeson and 
Humphrey’s (2006) attempt to fit the data to the four categories of work 
characteristics, we tested a four-factor structure model. Like their re
sults, this model showed a poor goodness of fit with all fit indexes being 

unacceptable. The nine-factor structure model obtained a better fit 
overall, with a lower χ2/dƒ ratio, SRMR, RMSEA, and a higher CFI. We 
also tested two hierarchical factor models (with the first-order factors 
loading onto either four second-order factors or one second-order fac
tor). The models fitted the data reasonably well for a second-order 
structure. The results of target coefficients supported the superiority of 
the hierarchical four second-order factor model (see Table 2), which 
explains 85,5% of the covariance between the first-order factors 
compared to 68,4% of the model with one second-order factor. 

The validity of the second-order factors was supported by the sig
nificant standardized factor loadings of the first-order factors onto the 
second-order factors (see Fig. 2). The correlation coefficients of the four 
second-order factors ranged from 0.32 to 0.82. The highest correlation 
(0.82) was found between task and knowledge characteristics but was 
deemed adequate (recommended threshold <0.85). Considering the 
global fit indices, the target coefficients, and the significant first-order 
factors loadings onto the second-order factors, we conclude that the 
hierarchical solution can be considered appropriate. Thus, the data 
suggest a good fit of the data to the hypothesized hierarchical structure 
of work design characteristics, and of the questionnaire, as enunciated 
by hypothesis 1. 

3.2. Reliability of the scale 

Table 3 presents the descriptive statistics and psychometric proper
ties of the WDQ-S. We examined the internal consistency by exploring 
Cronbach’s alpha of each factor. Cronbach’s alphas were acceptable for 
all factors, except for social support (α = 0.47). We run the same analysis 
without a problematic item in this dimension (“I have the chance in my 
job to get to know other people”), which improved Cronbach’s alpha (α 
= 0.69). However, the measurement models did not show significant 
differences whether the item was included or excluded. Thus, we kept all 
items for subsequent analyses. Overall, the results showed an appro
priate internal consistency. The values of ICC [2] and rwg (James et al., 
1984) suggested that there were high levels of agreement about work 
characteristics within job categories and it was appropriate to aggregate 
them to the job level. We calculated the intercorrelations between the 
work characteristics dimensions in both times to estimate the test-retest 
reliability (see Table 4). Eight of nine correlations exceeded the criterion 
of a correlation greater than 0.40 (Robinson et al., 1991), showing 
adequate test-retest reliability. Social support showed a test-retest cor
relation of 0.35. 

3.3. Convergent and discriminant validity 

We examined convergent validity of the WDQ-S by calculating the 
AVE (see Table 3). Four out of nine factors obtained values below 0.50: 
task significance (0.43), skill variety (0.41), social support (0.38), and 
work conditions (0.42). We examined discriminant validity by 
comparing AVE and MSV values. The MSV values of two out of nine 
factors were greater than the AVE values: skill variety (AVE 0.41 < MSV 
0.55) and social support (AVE 0.38 < MSV 0.40). The other seven factors 
showed acceptable levels of discriminant validity (see Table 3). 

3.4. Differences among occupations 

Additional analyses were computed to examine construct validity 
through the WDQ-S’s ability to differentiate among four occupational 
groups (see Table 5). Professional occupations obtained significantly 
higher means in autonomy (4.19 > 3.42, p < 0.001), information pro
cessing (4.14 > 3.09, p < 0.001), and skill variety (4.40 > 3.95, p <
0.001) than non-professional occupations. Non-professional occupa
tions obtained significantly higher means in physical demands (3.56 >
1.89, p < 0.001) and lower in positive work conditions (3.30 < 3.77, p 
< 0.001) than professional occupations. Healthcare occupations ob
tained significantly higher means in task significance (3.66 > 2.82, p <

Table 2 
Results of confirmatory factor analyses.  

Model χ2 dƒ χ2/ 
dƒ ratio 

SRMR RMSEA CFI Target 

First-order 
four 
factors 

1902.87 309 6.15 0.09 0.08 0.73 – 

First-order 
nine 
factors 

892.16 286 3.11 0.05 0.05 0.90 – 

Second- 
order one 
factor 

1303.34 315 4.13 0.08 0.06 0.83 0.68 

Second- 
order 
four 
factors 

1042.91 307 3.39 0.07 0.06 0.88 0.85 

Notes. SRMR = standardized root-mean-square residual. RMSEA = root-mean- 
square error of approximation. CFI = comparative fit index. 
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0.001) than manufacturing occupations. These results support the 
ability of WDQ-S to differentiate work characteristics among occupa
tions, as enunciated by hypotheses 2a, 2b, and 2c. Overall, these results 
provide empirical support to the construct validity of WDQ-S. 

3.5. Predictive and incremental validity 

We examined predictive and incremental validity of the scale by 
correlations and regressions. As predicted by Hypothesis 3, all seven 
work characteristics classified under task, knowledge, and social char
acteristics were significantly related to job satisfaction and performance 
in both Time 1 and Time 2 (see Table 6). Correlations between job 
satisfaction and task characteristics ranged in magnitude from 0.14 to 
0.45 (T1), and 0.10 to 0.30 (T2). Correlations between job satisfaction 
and knowledge characteristics showed a correlation of 0.24 (T1), and a 

range from 0.18 to 0.20 (T2). Finally, correlations between job satis
faction and social characteristics ranged in magnitude from 0.29 to 0.32 
(T1), and 0.19 to 0.25 (T2). 

Regarding performance, correlations with task characteristics ranged 
in magnitude from 0.19 to 0.31 (T1) and 0.19 to 0.26 (T2). Correlations 
with knowledge characteristics were 0.29 (T1) and ranged from 0.23 to 
0.24 (T2). Finally, correlations with social characteristics ranged in 
magnitude from 0.15 to 0.16 (T1), and 0.13 to 0.15 (T2). These results 
confirmed hypothesis 3. Overall, the results supported WDQ-S’s pre
dictive validity. 

Hypothesis 4 predicted that knowledge, social, and contextual 
characteristics would yield incremental validity above task character
istics for job satisfaction and performance was also supported (see 
Table 7). For job satisfaction, introducing knowledge, social, and 
contextual characteristics in the regression equation demonstrated 

Fig. 2. Standardized factor loadings of the hierarchical model.  
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incremental validity ΔR2 = 0.11, p < 0.001 (T1), and ΔR2 = 0.07, p <
0.001 (T2). Beta weights showed that knowledge characteristics 
explained no variance for job satisfaction. For performance, introducing 
knowledge, social, and contextual characteristics in the equation 
demonstrated incremental validity ΔR2 = 0.03, p < 0.001 (T1) and ΔR2 

= 0.01, p < 0.05 (T2). Beta weights showed that social and contextual 
characteristics explained no amount of variance for performance. These 
results partially confirmed Hypothesis 4. Overall, these results sup
ported the incremental validity of the scale. 

4. Discussion 

The WDQ is consistent with the integrative and contemporary per
spectives of work design (Parker et al., 2017). The WDQ can assess job 
properties and it is helpful in differentiating among occupations. Its 
length, however, makes it difficult to use in organizational settings. To 
overcome the disadvantage of the WDQ’s length, our aim was to develop 
a shorter and more parsimonious measure of work design. 

A challenge in providing a shortened version of the WDQ was to 
faithfully represent the underlying four general categories of work 
characteristics with a reduced number of dimensions. The selection of 
the specific characteristics was based on theoretical arguments of the 
relevance of WDQ characteristics and meta-analytical evidence of their 
relationship with satisfaction and performance outcomes. The avail
ability of a short version of the WDQ is especially useful for researchers 
to include work characteristics in multivariable studies, and for practi
tioners to assess work characteristics and (re)design work. 

Overall, this study found empirical support for the WDQ-S as a valid 
and reliable measure of work design, obtained with a strong and diverse 
sample, and measuring outcomes at two points in time. An important 
contribution of this study to the work design literature is the empirical 
testing and support found for the hierarchical nature of the WDQ model. 
This type of structure offers a theoretically-based representation of work 
characteristics at different levels (i.e., general and specific factors of 
work design). The structure consists of four general categories, and nine 
specific work characteristics. The CFA showed that the nine first-order 
factor structure had a good fit. Additionally, our results supported the 
hierarchical factor model, thus confirming hypothesis 1. 

This hierarchical structure offers a more systematic representation of 
work design theory and measurement than previous models based only 
on first-order factors, because it provides an organized way to describe 
and analyse the different components of work characteristics, with 
general and specific evaluations. Further, it also allows studying the 
main categories of work characteristics (task, knowledge, social, and 
contextual) and their correlates, while respecting statistical 

independence of first-order factors. Validating the hierarchical structure 
is very important because it offers two levels of analysis for research and 
applied purposes. Such a structure also facilitates research on work 
characteristics and work design tasks by practitioners. 

Psychometric analyses revealed adequate internal consistency re
liabilities for all work characteristics, except for social support and work 
conditions. Further, some limitations were found regarding convergent 
validity of task significance, social support, and work conditions. This is 
in line with the results of the full Spanish version of the WDQ (Bayona 
et al., 2015, p.193), where similar values were reported. Overall, these 
results suggest the need for additional research to clarify and improve 
these factors both for the full and short versions of the WDQ. In 
particular, this is important for the measurement of social support where 
internal reliability was low. We suggest using the full social support 
scale (6 items) and future research for the refinement and improvement 
of this scale. Given the importance of social support for organizational 
outcomes (Grant and Parker, 2009), another avenue for improvement 
would be to use alternative social support scales considering its instru
mental, emotional, and informative facets. 

Our results support the validity of the WDQ-S. First, the WDQ-S was 
able to differentiate work characteristics among occupations like the 
original WDQ validation (Morgeson and Humphrey, 2006). Our results 
supported the ability of the WDQ-S to differentiate work characteristics 
among occupations, as enunciated by hypotheses 2a, 2b, and 2c. 
Therefore, the WDQ-S is a versatile tool, which can be used in any 
occupational context. 

Second, the WDQ-S showed predictive validity with significant and 
positive correlations between work characteristics and outcomes such as 
job satisfaction and job performance, both in cross-sectional and time- 
lagged data. We found positive and significant relationships between 
task, knowledge, and social characteristics and job satisfaction and 
performance in both Time 1 and Time 2 (confirming hypothesis 3). Task 
characteristics showed the highest correlation with job satisfaction, 
followed by social characteristics, and knowledge characteristics. Task 
characteristics showed the highest correlation with performance, fol
lowed by knowledge characteristics, and social characteristics. In sum
mary, our results are congruent with previous empirical evidence in 
magnitude and relative importance (i.e., Bayona et al., 2015; Fernández 
Ríos et al., 2017; Humphrey et al., 2007; Morgeson and Humphrey, 
2006), thus providing additional support to the validity of the WDQ-S. 

Third, we found support for incremental validity of the WDQ-S. 
Results showed that knowledge, social, and contextual characteristics 
incrementally predict job satisfaction and performance beyond task 
characteristics. Job satisfaction is explained by task characteristics but 
also by social and contextual characteristics, with no significant 

Table 3 
Means, standard deviations and reliability.  

Variable M SD Internal consistencya Interrater reliabilityb Hierarchical interrater reliabilityb Interrater agreementc Convergent- 
discriminant validity 

AVEd MSVe 

Autonomy 4.14 0.85 0.76 0.87 0.94 0.66 0.52 0.35 
Task significance 3.37 0.98 0.65 0.95 0.92 0.60 0.43 0.25 
Feedback from job 3.86 0.82 0.76 0.66 0 0.66 0.52 0.35 
Information processing 4.09 0.86 0.76 0.84 0.96 0.64 0.57 0.55 
Skill variety 4.33 0.66 0.67 0.76 0.86 0.78 0.41 0.55 
Social support 3.91 0.80 0.47 0.91 0.64 0.70 0.38 0.40 
Feedback from others 3.17 1.04 0.76 0.82 0.82 0.48 0.52 0.40 
Physical demands 1.97 1.15 0.86 0.89 0.97 0.38 0.70 0.13 
Work conditions 3.82 0.98 0.67 0.90 0.94 0.55 0.42 0.18 

Notes. n = 653 (except for hierarchical Interrater reliability n = 616). 
a Cronbach’s alpha. 
b ICC [2]. 
c rwg(j). 
d AVE = average variance extracted. 
e MSV = maximum shared squared variance. 
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variance explained by knowledge characteristics. Alternatively, perfor
mance is explained by task characteristics and knowledge characteris
tics, with social and contextual characteristics explaining no additional 
variance. These results partially confirmed hypothesis 4. 

Overall, the developed WDQ-S is a valid and reliable instrument that 
behaves similarly to the full Spanish version of the WDQ with regards to 
psychometric properties, convergent and discriminant validity, differ
entiating ability among occupations, and predictive and incremental 
validity. 

4.1. Limitations 

This study is not without limitations. First, the short-version was not 
tested against the original full-version because the data was obtained in 
a questionnaire used in the frame of a wider research project. Second, we 
only examined direct relationships between work characteristics and 
two work outcomes (i.e., job satisfaction and performance). While these 
outcomes are important, future research should shed light on the effects 
of work characteristics on relevant outcomes such as stress, objective 
performance, customer satisfaction and loyalty. Third, our study is a 
time-lagged study collecting data in two different points in time. Lon
gitudinal data would allow studying the dynamics between work design, 
work redesign, satisfaction, and performance. 

4.2. Practical implications and future research 

Our study has four important practical implications. First, it provides 
a short version of the WDQ responding to the needs expressed by other 
researchers (e.g., Fernández Ríos et al., 2017). Second, this study pro
vides an easier to use measure for practitioners in charge of designing or 
redesigning jobs. Third, it provides a measure that allows researchers to 
study work characteristics along with other variables of interest by 
facilitating the administration of a shorter but valid and reliable ques
tionnaire to measure WDQ. Fourth, given that Spanish is the second 
language with most native speakers in the world (480 million of native 
speakers; Eberhard et al., 2020), providing an easier to use measure in 
Spanish will facilitate work design implementation and research in 
Spanish speaking countries. 

Regarding future research, the confirmation of the hierarchical 
structure of the WDQ-S raises the possibility that it is also a valid 
structure for the original version of the WDQ, and it should be investi
gated in the future. Future research could also use this WDQ-S to 
examine direct and indirect relationships with other outcomes (e.g., 
absenteeism, turnover intentions, role ambiguity, anxiety, and experi
ence of meaning), and could validate it in other cultures. 
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Table 5 
Means of jobs among occupational categories.  

Work characteristics Occupational category 

Professional Non-professional 

Mean IQR SD Mean IQR SD 

Autonomy 4.19 0.67 0.80 3.42 1.67 1.11 
Information processing 4.14 1.00 0.78 3.09 1.67 1.06 
Skill variety 4.40 1.00 0.61 3.95 1.00 0.91 
Physical demands 1.89 1.67 1.01 3.56 1.33 1.19 
Work conditions 3.77 1.33 0.96 3.30 2.00 1.16  

Healthcare Manufacturing 
Mean IQR SD Mean IQR SD 

Task significance 3.66 1.00 1.00 2.82 1.33 0.93 

Notes. All means across occupational categories are significantly different; n 
professional = 492; n non-professional = 161; n healthcare = 176; n 
manufacturing = 171; IQR = interquartile range; SD = standard deviation. 
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5. Conclusions 

The present study provides a valid and reliable WDQ-S (Morgeson 
and Humphrey, 2006). This study provides empirical evidence sup
porting a hierarchical structure of the WDQ that contributes to the work 
design literature. The WDQ-S consists of four second-order factors, nine 
work characteristics, and 27 items. This WDQ-S is readily available for 
researchers and practitioners in Spanish-speaking countries. Future 
research should validate this WDQ-S in other languages and countries. 
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Table 7 
Incremental validity of work characteristics on job satisfaction and performance.  

Predictor Job Satisfaction Performance 

T1 T2 T1 T2 

Step 1 R2 

Age, tenure, education 
0.02** 0.01* 0 0.01 

Step 2 ΔR2 

Task Characteristics 
0.25*** 0.10*** 0.13*** 0.08*** 

Step 3 ΔR2 

Knowledge Characteristics 
0 0 0.03*** 0.01* 

Step 4 ΔR2 

Social Characteristics 
0.04*** 0.04*** 0 0 

Step 5 ΔR2 

Contextual Characteristics 
0.07*** 0.03*** 0 0 

Total R2 0.38*** 0.19*** 0.18*** 0.12** 

Notes. n = 653. 
*p < 0.05; **p < 0.01; ***p < 0.001. 
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Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.ergon.2023.103501. 

References 

Arbuckle, J.L., 2006. AMOS (Version 23.0) [Computer Program]. SPSS.  
Asghari, E., Dianat, I., Abdollahzadeh, F., Mohammadi, F., Asghari, P., Jafarabadi, M.A., 

Castellucci, H.I., 2019. Musculoskeletal pain in operating room nurses: associations 
with quality of work life, working posture, socio-demographic and job 
characteristics. Int. J. Ind. Ergon. 72, 330–337. https://doi.org/10.1016/J. 
ERGON.2019.06.009. 

Bayona, J.A., Caballer, A., Peiró, J.M., 2015. The work design questionnaire: Spanish 
version and validation. Rev. Psicol. Del Trab. Las Organ. 31 (3), 187–200. https:// 
doi.org/10.1016/j.rpto.2015.06.001. 

Bliese, P.D., 2000. Within-group agreement, non-independence, and reliability: 
implications for data aggregation and analysis. In: Klein, K.J., Kozlowski, S.W.J. 
(Eds.), Multilevel Theory, Research, and Methods in Organizations: Foundations, 
Extensions, and New Directions. Jossey-Bass, pp. 349–381. 

Brislin, R.W., 1980. Translation and content analysis of oral and written material. In: 
Triandis, H.C., Berry, J.W. (Eds.), Handbook of Cross-Cultural Psychology 
(Methodolog. Allyn and Bacon, pp. 389–444. 

Cassar, V., Bezzina, F., Buttigieg, S., 2020. Investigating the psychometric properties and 
assessment capabilities of the short version of the health and safety executive’s 
management standards indication tool. Int. J. Hum. Resour. Manag. 31 (16), 
2115–2140. https://doi.org/10.1080/09585192.2018.1431955. 

Clark, L.A., Watson, D., 2016. Constructing validity: basic issues in objective scale 
development. In: Kazdin, A.E. (Ed.), Methodological Issues and Strategies in Clinical 
Research. American Psychological Association, pp. 187–203. https://doi.org/ 
10.1037/14805-012. 

Deci, E.L., Ryan, R.M., 2000. The " what " and " why " of goal pursuits: human needs and 
the self-determination of behavior. Psychol. Inq.: An International Journal for the 
Advancement of Psychological Theory 11 (4), 227–268. https://doi.org/10.1207/ 
s15327965pli1104_01. 

Eberhard, D.M., Simons, G.F., Fennig, C.D., 2020. Ethnologue: Languages of the World. 
Twenty-third edition. http://www.ethnologue.com. 

Fernández Ríos, M., Ramírez Vielma, R.G., Sánchez García, J.C., Bargsted Aravena, M., 
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