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Orientation: South Africa’s unique cultural diversity provides a constant challenge about the 
fair and unbiased use of psychological measures in respect of their cross-cultural application. 

Research purpose: This study assesses the Differential Item Functioning (DIF) of the Utrecht 
Work Engagement Scale (UWES-17) for different South African cultural groups in a South 
African company.

Motivation for the study: Organisations are using the UWES-17 more and more in South Africa 
to assess work engagement. Therefore, research evidence from psychologists or assessment 
practitioners on its DIF across different cultural groups is necessary. 

Research design, approach and method: The researchers conducted a Secondary Data 
Analysis (SDA) on the UWES-17 sample (n = 2429) that they obtained from a cross-sectional 
survey undertaken in a South African Information and Communication Technology (ICT) 
sector company (n = 24 134). Quantitative item data on the UWES-17 scale enabled the authors 
to address the research question. 

Main findings: The researchers found uniform and/or non-uniform DIF on five of the vigour 
items, four of the dedication items and two of the absorption items. This also showed possible 
Differential Test Functioning (DTF) on the vigour and dedication dimensions. 

Practical/managerial implications: Based on the DIF, the researchers suggested that 
organisations should not use the UWES-17 comparatively for different cultural groups or 
employment decisions in South Africa. 

Contribution/value add: The study provides evidence on DIF and possible DTF for the 
UWES-17. However, it also raises questions about possible interaction effects that need further 
investigation.

© 2011. The Authors.
Licensee: AOSIS 
OpenJournals. This work
is licensed under the
Creative Commons
Attribution License.

Introduction
People often call South Africa the ‘rainbow nation’. This illustrates the country’s unique cultural 
diversity. This very uniqueness provides a platform for the constant challenge of testing whether 
psychological measures (like the UWES-17) are unbiased for different cultural or race groups. We 
call psychological measures that are not as ‘culturally biased’.

One of the criteria for deciding whether a psychological instrument is valid is whether it is 
appropriate as a measure for a person, group or organisation from another context, culture or 
society. We cannot assume that it is appropriate without investigating possible test bias and 
without considering whether it needs adapting and re-norming (Foxcroft & Roodt, 2009). The 
Employment Equity Act (No. 55 of 1998) and the Amended Employment Equity Act of South Africa 
(Republic of South Africa, 1998) obliges all test developers and users to consider the effect of 
psychometric assessments on different groups. The Employment Equity Act No. 55 of 1998, Chapter 
II par. 8, states that: 

Psychological testing and similar assessments are prohibited, unless the test is scientifically valid and 
reliable, can be applied fairly to all employees, and is not biased against any employee or group .

(Employment Equity Act No. 55 of 1998, Chapter II par. 8)

Therefore, measuring instruments have to meet these specific requirements so that one can use 
them for different cultural and race groups in South Africa. Schaufeli and Bakker (2003) developed 
the UWES-17 in the Netherlands to measure work engagement. Work engagement emerged as the 
opposite or positive antipode of ‘burnout’, a construct that Maslach and Leiter (1997) developed.
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One cannot assume that we can generalise the results one 
obtains on the UWES in one culture to other cultural groups. 
Van de Vijver and Leung (1997) stated that, before one 
compares scores for cultural groups, one should test items 
for possible bias. Therefore, this study will investigate DIF 
more closely. DIF is a difference in item scores between two 
groups that match on the concept of interest (Zumbo, 1999).

Schaufeli and Bakker (2010) stated that different (mostly 
European) studies reported that the factor structure of 
the UWES-17 remained invariant across different national 
samples. Although organisations use the UWES-17 widely 
in South Africa, only two studies reported validation 
results. These are the Storm and Rothmann (2003) and the 
Barkhuizen and Rothmann (2006) studies. Both studies 
referred to problematic items in the instrument and that one 
needs to examine these carefully for South African samples. 
Storm and Rothmann (2003) found evidence that suggests 
that item content may need improving. This implies that 
the wording of certain items needs modifying to make them 
more appropriate for a specific context. These findings show 
potential item bias or differential item functioning in respect 
of the UWES-17. No specific studies reported on the DIF of 
the UWES-17 in the South African context. 

Given the diverse cultural landscape of South Africa, it is 
necessary for organisations to measure work engagement 
levels scientifically. Furthermore, because South African 
research frequently uses or cites the scale, it is necessary for 
the instrument to measure work engagement in different 
South African cultural groups validly and reliably. The 
main research question is whether the UWES-17 shows DIF 
between cultural groups in South Africa. Therefore, the main 
objective of this study is to assess the DIF on all three of the 
UWES-17 sub-scales for different cultural groups in a large 
ICT sector company. More specifically, the sub-objectives of 
the study are to:

•	 test the vigour sub-scale for DIF in different cultural groups
•	 test the dedication sub-scale for DIF in different cultural 

groups
•	 test the absorption sub-scale for DIF in different cultural 

groups.

The structure of the rest of the article follows. Firstly, it 
will present a review of the literature on current research 
undertaken on the UWES-17. A description of the research 
method and procedures the researchers used follows, as 
well as a description of the results. Finally, it discusses the 
findings, its implications for managers, its limitations and 
recommendations for future research.

Literature review
Measuring work engagement
In one of the first discussions of work engagement, Khan 
(1990) defined personal engagement as the ‘harnessing 
of organisation members’ selves to their work roles; in 
engagement, people employ and express themselves 

physically, cognitively and emotionally during role 
performances’ (p. 694). 

Maslach and Leiter (1997) assumed that work engagement is 
the opposite or positive antipode of burnout. One assesses it 
using the opposite pattern of scores of the three dimensions 
of burnout (energy, involvement and efficacy) as the Maslach 
Burnout Inventory measures them. However, Schaufeli 
and Bakker (2004) argued that burnout and engagement 
are independent states and that one should assess them 
independently. Schaufeli, Salanova, Gonzalez-Roma and 
Bakker (2002, p. 74) defined work engagement as a ‘…positive, 
fulfilling, work-related state of mind that is characterised by 
vigour, dedication and absorption’. It refers to a persistent 
and pervasive affective-cognitive state that does not focus on 
any particular object, event, person or behaviour. 

High levels of energy and mental resilience whilst working, 
the willingness to invest effort in one’s work and persistence 
in the face of difficulties characterise vigour. A sense of 
significance, enthusiasm, inspiration, pride and challenge 
from one’s work characterise dedication. Being fully 
concentrated and deeply engrossed in one’s work, when 
time passes quickly and one has difficulty in detaching from 
work, characterise absorption (Schaufeli et al., 2002).

In their research, Maslach and Leiter (1997) felt that the 
opposite scores of the Maslach Burnout Inventory measures 
work engagement adequately. Schaufeli, Martínez, Marques-
Pinto, Salanova and Bakker (2002) argued that burnout and 
engagement were opposite concepts and that one should 
measure them independently using different instruments. 
Therefore, they operationalised work engagement with the 
UWES-17, a self-reporting instrument that includes the three 
dimensions of vigour, dedication and absorption. VIgour 
(VI) consists of six items like ‘At my work, I feel bursting with 
energy’. DEdication (DE) consists of five items like ‘My job 
inspires me’. ABsorption (AB) consists of six items like ‘I feel 
happy when I am working intensely’. Using specific words or 
idiomatic expressions may result in different interpretations 
or meanings attaching to these words or phrases when one 
applies them cross-culturally.

Studies in the Netherlands and Portugal (Schaufeli, 
Martinez et al., 2002) further demonstrated the psychometric 
soundness of the UWES-17 in a cross-national study, where 
the instrument was translated from Dutch to Portuguese, on 
burnout and engagement of university students. Schaufeli 
and Bakker (2010) reported that the factor structure of the 
UWES-17 remained invariant across different national 
samples, as different studies by Llorens, Bakker, Schaufeli 
and Salanova (2006); Schaufeli, Bakker and Salanova (2006); 
Schaufeli, Martínez, Marques-Pinto, Salanova and Bakker 
(2002); Xanthopoulou, Bakker, Demerouti and Kantsas (in 
press) reported. However, the question arises of whether this 
conclusion is still valid when one includes other traditionally 
non-European cultures in the comparisons. To find answers 
to this question needs further investigation.
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The key concepts of item bias and differential 
item functioning
Metric or measurement equivalence in cross-cultural 
comparisons is a key concern in cross-cultural comparative 
research. One cannot determine equivalence using unequal 
comparisons (Foxcroft & Roodt, 2009) because the essence 
of what one is measuring will be questioned. Constructs are 
equivalent for different cultural groups when one obtains 
the same or similar scores when using the same or different 
language versions of the items or measures. If not, the items 
are culturally biased or the measures are not equivalent. 
Therefore, cultural bias indicates the presence of factors that 
challenge the validity of cross-cultural comparisons. One 
can ascribe the presence of these factors to a host of reasons, 
all with the generic term of cultural bias. Van de Vijver 
and Leung (1997) presented three types of bias. These are 
construct, method and item bias. They describe sources for 
each of these. 

‘Construct bias’ will occur when the construct one measures 
is not identical in different cultural groups. This can happen 
when:

•	 there is an incomplete overlap of definitions of the 
construct in different cultures 

•	 poor sampling of a domain in the instrument (where a 
small number of items in a questionnaire represents broad 
constructs) 

•	 many studies have been exported from Western to non-
Western countries and some of the issues have little or no 
relevance to non-Western cultures. 

‘Method bias’ will occur because of particular characteristics 
of the instrument, its administration and aspects that the 
methods sections of research reports describe. It usually 
affects scores at the level of the whole instrument. Typical 
sources are: 

•	 differential response styles 
•	 differential familiarity with the stimuli measures, often 

because of the different backgrounds of the respondents 
•	 differences in environmental conditions during 

administration 
•	 communication problems between the examiner and 

examinee or interviewer and interviewee. 

‘Item bias’ refers to differential item functioning. Incidental 
differences in the appropriateness of the item content, poor 
item translation and inadequate item formulation usually 
produce it. The consequences for equivalence are least clear 
in the case of item bias (Berry et al., 2002). If a single item or 
a few items show evidence of bias, one can eliminate them 
to improve the equivalence of scores. However, evidence 
of item bias might also indicate that an instrument does not 
have identical traits. Therefore, it is clear that bias (construct, 
method and item) will lower the level of equivalence. 

Kanjee and Foxcroft (in Foxcroft & Roodt, 2009) stated that 
item bias implies an unfair advantage or disadvantage to one 
or more groups. By way of comparison, Wa Kivilu (2010, p. 309) 
states that test (or item) bias represents score differences that 

nuisance abilities cause. These abilities are not the focus of 
measurement. Item Response Theory (IRT), according to 
Kanjee and Foxcroft (2009), is a test theory used to develop 
and assemble test items, detect bias (own emphasis) in 
measuring instruments and analyse test data. They state that, 
by applying IRT, it is possible to analyse the relationship 
between the characteristics of the individual and responses 
to the individual items. An Item Characteristic Curve (ICC) 
can represent this relationship graphically. 

DIF is another term related to item bias. According to 
Kristjansson, Aylesworth, Mcdowell and Zumbo (2005, 
p. 936), DIF occurs if there is a difference in an item score 
between two groups that are matched on the concept of 
interest. Therefore, an item is unbiased if all people with 
the same underlying ability one is measuring have the same 
probability of answering the item correctly, irrespective of 
their group membership. 

Kristjansson et al. (2005) also distinguish between uniform 
DIF and non-uniform DIF. For dichotomous (binary) items, 
uniform DIF occurs when the item is more difficult at all 
ability levels for one group than for the other. Wa Kivilu 
(2010), by way of contrast, states that there is uniform DIF 
when there is dependence on group membership but no 
interaction between score category and group membership 
(indicated by two parallel ICCs). According to Kristjansson 
et al. (2005), non-uniform DIF occurs when there is an 
interaction between ability level and group so that the item is 
more difficult, for example, for one group at lower levels of 
ability but more difficult for the other groups at higher levels 
of ability. This, according to Wa Kivilu (2010), indicates an 
interaction term that two non-parallel ICCs characterise. 
Differential Test Functioning (DTF) will occur if several 
items in the test, or a dimension of the test, show DIF. 

One can trace possible reasons for DIF according to Kanjee 
and Foxcroft (2009). They include using language, concepts or 
examples that are unfamiliar, inappropriate, or ambiguous; 
or test speediness and unfamiliar item format. One can 
use different procedures for detecting DIF in ordinal items 
(using Likert-type scales). Some of these are the Mantel, 
the Generalized Mantel-Haenszel, the logistic discriminant 
function analysis or an unconstrained cumulative logits 
approach to ordinal logistic regression (Kristjansson et 
al., 2005). The researchers used a variation of the Ordinal 
Logistic Regression approach in this study (see Kristjansson 
et al. 2005).

South African validation studies on the UWES-17
Storm and Rothmann (2003) validated the UWES-17 in the 
South African Police Service. They investigated the internal 
consistencies of the three engagement scales of the UWES as 
well as the construct equivalence and bias for different race 
groups in their sample. They found the scales had acceptable 
levels of internal consistency: 

•	 Vigour α = 0.78 
•	 Dedication α = 0.89 
•	 Absorption α = 0.78. 
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Using exploratory factor analysis and bias analysis, they 
found the results acceptable for different race groups 
and showed no uniform or non-uniform bias. This study 
confirmed that the UWES-17 was acceptable for comparing 
the work engagement of different race groups. Their study 
also revealed ‘problematic items’. These were: 

•	 items 4 and 14 in the three-factor model (item 4: ‘I feel 
strong and vigorous in my job’ and item 14: ‘I get carried 
away by my work’)

•	 items 3, 11, 15 and 16 in the one-factor model (item 3: ‘Time 
flies when I am working’, item 11: ‘I am immersed in my 
work’, item 15: ‘I am very resilient mentally, in my job’ 
and item 16: ‘It is difficult to detach myself from my job’). 

Storm and Rothmann (2003) suggested that the items might 
be problematic because they are ambiguous, or sample or 
country specific, and that some of the problems in the items 
may relate to difficult words that the participants struggled 
to understand and/or interpret. Examples are ‘vigorous’, 
‘immersed’ and ‘resilient’. Idiomatic expressions like ‘I get 
‘carried away’ by my work’; ‘At my work, I feel bursting with 
energy’; or ‘Time flies when I am working’ (own emphasis) 
may also be culture- or country-specific and may present 
similar problems to other cultural groups.

Storm and Rothmann (2003) suggested that we need further 
research in other occupations in South Africa to establish 
norms for engagement levels. They encouraged using larger 
samples because larger samples might yield increased 
reliability. They suggested that study findings would be 
consistent in similar groups and recommended modifying 
the content of the problematic items.

Barkhuizen and Rothmann (2006) conducted another study. 
The objectives of their study were to assess the psychometric 
properties of the UWES-17 for academic staff in South African 
higher education institutions and to investigate differences 
in work engagement of the different demographic groups. 
In this study, different demographic groups referred to 
position in the organisation, qualification, age and gender. 
The study confirmed that the UWES-17 shows high internal 
consistency. However, they identified problems with items 
9 and 12 (item 9: ‘I feel happy when I am engrossed in my 
work’ and item 12: ‘In my job, I can continue working for 
very long periods of time’). These two items showed high 
standardised residuals and the findings suggested that these 
items may require deletion or content modification. 

In both these studies (Barkhuizen & Rothmann, 2006; Storm 
& Rothmann, 2003) some of the items on the vigour and 
absorption scales were problematic. This indicated that 
item bias of the UWES-17 in South Africa was possible. 
However, these studies reported no ICCs. Therefore, the 
main objective of the current study is to assess the DIF in all 
three of the UWES-17 sub-scales for different cultural groups 
in a large ICT sector company. In order to achieve this aim, 
the researchers used the research design that follows for 
the study.

Research design
Research approach
The researchers used an existing data set. The basis of the 
SDA was a dataset of the UWES-17 that the researchers 
obtained from an empirical quantitative research survey 
undertaken in a South African ICT sector company as part 
of a larger research project. They focused specifically on the 
responses to the UWES-17 scale items in order to address the 
research objective.

Research method
Research participants and sampling
The primary data the researchers used for this study 
came from a South African ICT sector company that has a 
workforce of 24 134 full-time employees in positions up to 
middle management level. They represent all ethnic groups 
in South Africa. From this pool of employees, the researchers 
used a census-based approach (where everyone in the 
target population had an equal chance of participating) to 
generate the sample. This resulted in a sample of 2 429, a 
10.5% response rate. They conducted the SDA on the UWES 
portion of the larger data set for the purposes of this study. 
The researchers collected the demographic data that follows 
from the participants: 

•	 age 
•	 years of service 
•	 gender 
•	 level in organisation 
•	 marital status 
•	 highest qualification 

TABLE 1: Biographical and demographical details of the participants (n = 2429).

Item Category Frequency %

Race Black
White
Coloured
Asian or Indian

640
1070
395
324

26.3
44.1
16.3
13.3

Language Afrikaans
English
Nguni
Tshivenda (Venda)
Sotho
Xitsonga (Tsonga)

898
921
262
32
285
27

37.0
37.9
10.6
1.3
11.7
1.1

Marital status Single
Married or cohabitating
Divorced or separated
Widowed

511
1678
214
26

21.0
69.1
8.8
1.1

Years of service 0–1
2–5
6–10
11–15
16–20
More than 20

205
433
700
303
226
562

8.4
17.8
28.8
12.5
9.3
23.1

Region Central
Corporate
Eastern
Gauteng Central
North Eastern

119
605
318
450
336

4.9
24.9
13.1
18.5
13.8

Supervisor Indicator No
Yes

1973
456

81.2
18.8

Gender Female
Male

893
1536

36.8
63.2
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•	 ethnic group 
•	 number of months in current position 
•	 organisation unit number 
•	 number of other companies for which they had worked. 

Most participants were White (44.1%) and Black (26.3%). 
Asians or Indians (13.3%) were the minority group in the 
sample. Of the participants, 63.2% were men. Only 37.9% 
of the sample had English as their first language, whilst 
37% had Afrikaans as their first language. Of the sample, 
28.8% had between six and eight years of service with the 
organisation. Table 2 presents the cross-tabulations between 
levels of education, job levels and different cultural groups.

Table 2 shows that most respondents have a Grade 12 or 
lower qualification (40.7%), a national diploma or national 
higher diploma (26.9%). Most respondents are in operational 
positions (55.3%) or in specialist positions (26.7%). Most 
respondents are from the White group.

Measuring instrument
The researchers used the UWES-17 (Schaufeli et al., 2002) to 
measure the levels of work engagement. The scale consists 
of three dimensions. These are vigour (six items) like ‘At my 
work, I feel bursting with energy’, dedication (five items) 
like ‘My job inspires me’ and absorption (six items) like ‘I 
feel happy when I am working intensely’. The internal 
consistencies (Cronbach’s Alpha) of the UWES-17 usually 
range between 0.70 and 0.90 (Barkhuizen & Rothmann, 2006; 
Storm & Rothmann, 2003; Schaufeli et al., 2002). Therefore, 
they exceed the value of 0.70 that researchers traditionally 
use as a rule of thumb (Foxcroft & Roodt, 2009).

Research procedure
The researchers sent a web link to the selected respondents 
via email. The email contained a message giving the purpose 

and importance of the study and a certificate that confirmed 
confidentiality. The web link contained an online web-
based questionnaire, ready for completion. The researchers 
captured data in a Structured Query Language (SQL) 
database that was available immediately after completion.

Statistical analysis
The researchers conducted the statistical analysis using 
the SPSS programme (2006 version). They performed first 
exploratory factor and reliability analyses to establish the 
reliability of the scale and its sub-scales. They initially used 
analysis of variance tests (ANOVAs) to assess the statistical 
significance of mean score differences between the different 
cultural groups on the UWES-17 at an item level. They also 
used a variation of ordinal logistic regression to detect DIF 
between cultural groups by using several comparisons for 
different response categories on each item.

Results
Table 3 shows the reliabilities of the instrument and its sub-
scales for the different race groups.

Table 3 gives the Cronbach Alphas for the total instrument 
and its sub-scales. These coefficients range between 0.85 and 
0.95. The different groups also show high reliabilities on the 
three sub-scales and the total instrument. 

Table 4 gives the ANOVA results for the mean scores on the 
overall instrument and its sub-scales between and within 
cultural groups.

Table 4 shows that there are statistically significant differences 
in the mean scores between different cultural groups on the 
overall scale and its sub-scales. Brown-Forsythe tests show 

TABLE 2: Cross tabulations between academic qualifications, job levels and cultural groups.

Items Row total

Asian/Indian Black Coloured White f %
Level of education

Bachelor degree, equivalent or higher 34 103 32 140 309 12.7

Grade 12 or lower 135 149 165 539 988 40.7

National diploma or national higher diploma 100 223 92 238 653 26.9

Post-school certificate or diploma 55 165 106 153 479 19.7

Total 324 640 395 1070 2429 19.7

Job levels

Management 72 98 83 183 436 18

Operational 184 371 229 560 1344 55.3

Specialists 68 171 83 327 649 26.7

Total 324 640 395 1070 2429 100

f , frequency.

TABLE 3: Summary of the reliabilities of the total instrument and subscales per cultural group (n = 2429).

Subscales Reliabilities

Black White Indian Coloured Total

Vigour 0.86 0.86 0.91 0.88 0.88

Absorption 0.86 0.84 0.84 0.88 0.85

Dedication 0.90 0.91 0.91 0.91 0.91

Total instrument 0.95 0.96 0.95 0.95 0.95
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significant differences between different groups for the 
means of the overall scale and the sub-scales. The results up to 
this point only suggest significant differences in engagement 
levels but reveal nothing about DIF.

Table 5 gives the ANOVA results for the mean item scores 
between and within groups. 

Table 5 indicates that there are significant mean differences 
between the cultural groups on all the items except for item 
3, 6 and 14 on the absorption sub-scale. Brown-Forsythe 
tests show that all item means for vigour and dedication are 
significantly unequal. Therefore, the researchers applied the 
Dunette T3 post hoc contrast tests. In the case of the absorption 
items, the item means for items 9, 11 and 16 were significantly 
unequal. For these items, the researchers applied the Dunette 
T3 post hoc contrast test. The effect sizes (Eta squared) appear 
to be small (smaller than 0.05).

Table 6 gives the results of comparisons per item and race 
group. 

Table 6 indicates that there are significant item score 
differences mainly between the White group and the other 
groups or the Black group and the some of the other groups. 
These differences on an item level provide a sound basis for 
investigating DIF further.

Results of the DIF analyses
Table 7 gives the summarised results of the ordinal 
logistic regression analyses. They show both uniform and 
non-uniform bias for the items. Non-uniform bias refers 
to influences that are not identical for all score levels 
(Kristjansson et al., 2005; Van de Vijver & Leung, 1997; Wa 
Kivilu, 2010). The researchers used the Bonferroni correction 
(Tabachnik & Fidell, 2001) to take into account the significance 
levels of all items. Therefore, the researchers will consider 
only p-values less than 0.001 (those indicated in bold in Table 
7) as statistically significant. Table 7 gives a summary of the 
uniform and non-uniform bias for the vigour, dedication and 
absorption items. 

Table 7 shows that, on the vigour sub-scale for items 1, 8 
and 15, the uniform bias is statistically significant whilst for 
items 4 and 12 both the uniform and the non-uniform bias 
are statistically significant. This shows item bias between 
cultural groups. On the dedication sub-scale, the uniform 
bias is statistically significant for items 2, 5 and 7. For item 10, 
both the uniform and the non-uniform bias are statistically 
significant. On the absorption sub-scale, only the uniform 
bias for item 11 and 16 is statistically significant. The partial 
Eta squared coefficients show that the practical significance 
of these differences is, in most cases, small (< 0.03). However, 
some items recorded slightly higher coefficients.

The graphs below show the distribution of engagement 
scores in 10 equal categories on the X-axis. The Y-axis gives 
the item mean scores for the different groups in each category. 
Figures 1, 2 and 3 are exemplary models of the three types of 
ICC patterns that the researchers found. Figure 1 shows an 
exemplary ICC for non-uniform bias (dissimilar engagement 
score category differences for item 12) between the different 
groups, especially towards the lower end of the scale.

Figure 1 shows the distribution of the responses for each 
cultural group for item 12 on the vigour sub-scale. Note the 
clear differences between Black and other race groups for 
categories 1 to 6. There is a similar distribution for item 10 
on the dedication sub-scale and for item 11 (although only 
uniform DIF is significant in this case) on the absorption 
sub-scale, where there are larger differences between race 
groups in the lower categories and smaller differences in 
the higher categories. The effect sizes (Eta squared and 
partial Eta squared) may not provide a true picture of these 
differences because the smaller differences average out the 
larger differences.

Figure 2 shows an exemplary ICC for uniform DIF (about 
equal differences in the engagement score categories in 
respect of item 15) between the different cultural groups.

Figure 2 gives the distribution of the responses for each race 
group on item 15 on the vigour sub-scale. Throughout the 10 
categories, the differences are relatively small but about equal. 
There is a similar distribution for item 5 on the dedication 
sub-scale. Effect sizes (Eta squared and partial Eta squared) 

TABLE 4: Summary of ANOVAs between cultural groups for overall scales and sub-scales.

Mean scores Sum of squares df Mean square F Sig.

Mean UWES overall score Between groups 66.083 3 22.028 14.61 0

Within groups 3653.393 2425 1.507 - -

Total 3719.476 2428 - - -

Mean vigour score Between groups 98.82 3 32.94 22.49 0

Within groups 3551.71 2425 1.465 - -

Total 3650.529 2428 - - -

Mean dedication score Between groups 95.184 3 31.728 14.946 0

Within groups 5147.734 2425 2.123 - -

Total 5242.918 2428 - - -

Mean absorption score Between groups 27.71 3 9.237 5.542 0.001

Within groups 4041.849 2425 1.667 - -

Total 4069.556 2428 - - -

df, degrees of freedom; F denotes the F statistic used with Anovas; Sig., significance.
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may provide an accurate assessment of the differences for 
only these two items (5 and 15), where category differences 
are about equal between groups.

Figure 3 shows an exemplary ICC for the dissimilar 
engagement score category differences between the different 
race groups, especially in the middle categories.

TABLE 5: Summary of ANOVAs between cultural groups per item.

Item descriptions Sum of squares df Mean square F Sig. Eta squared

Vigour

Q1: At work, I feel bursting with 
energy.

Between groups 169.394 3 56.465 24.036 0 0.0289

Within groups 5696.835 245 2.349 - - -

Total 5866.229 2428 - - - -

Q4: At my job, I feel strong and 
vigorous.

Between groups 166.827 3 55.609 24.049 0 0.0289

Within groups 5607.411 245 2.312 - - -

Total 5774.239 2428 - - - -

Q8: When I get up in the morning, I feel 
like going to work.

Between groups 334.768 3 111.589 31.734 0 0.0378

Within groups 8527.156 245 3.516 - - -

Total 8861.924 2428 - - - -

Q12: I can continue working for very 
long periods at a time.

Between groups 87.253 3 29.084 14.761 0 0.0179

Within groups 4777.957 245 1.97 - - -

Total 4865.21 2428 - - - -

Q15: At my job, I am very resilient 
(positive) mentally.

Between groups 170.414 3 56.805 24.379 0 0.0293

Within groups 5650.467 245 2.33 - - -

Total 5820.881 2428 - - - -

Q17: At my work, I always persevere 
(keep trying, continue), even when 
things do not go well.

Between groups 21.069 3 - - - 0.055

Within groups 3814.993 245 7.023 4.464 0.004 -

Total 3836.062 2428 - - - -

Dedication

Q2: I find the work that I do full of 
meaning and purpose.

Between groups 155.131 3 51.71 19.231 0 0.0232

Within groups 6520.544 245 2.689 - - -

Total 6675.676 2428 - - - -

Q5: I am enthusiastic about my job. Between groups 172.043 3 57.348 22.387 0 0.0269

Within groups 6212.088 245 2.562 - - -

Total 6384.131 2428 - - - -

Q7: My job inspires me. Between groups 240.066 3 80.022 24.292 0 0.0292

Within groups 7988.515 245 3.294 - - -

Total 8228.581 2428 - - - -

Q10: I am proud of the work that I do. Between groups 39.196 3 13.065 5.835 0.001 0.0072

Within groups 5430.065 245 2.239 - - -

Total 5469.261 2428 - - - -

Q13: To me, my job is challenging. Between groups 60.988 3 20.329 5.646 0.001 0.0069

Within groups 8731.621 245 3.601 - - -

Total 8792.609 2428 - - - -

Absorption

Q3: Time flies when I am working. Between groups 13.899 3 4.633 2.359 0.07 0.0029

Within groups 4762.628 245 1.964 - - -

Total 4776.527 2428 - - - -

Q6: When I am working, I forget 
everything else around me.

Between groups 8.706 3 2.902 0.868 0.457 0.0011

Within groups 8103.534 245 3.342 - - -

Total 8112.24 2428 - - - -

Q9: I feel happy when I am working 
intensely.

Between groups 29.989 3 9.996 4.337 0.005 0.0053

Within groups 5588.904 245 2.305 - - -

Total 5618.893 2428 - - - -

Q11: I am immersed (absorbed) in my 
work.

Between groups 90.746 3 30.249 12.394 0 0.0151

Within groups 5918.347 245 2.441 - - -

Total 6009.093 2428 - - - -

Q14: I get carried away when I am 
working.

Between groups 14.49 3 4.83 1.471 0.22 0.0018

Within groups 7959.67 245 3.282 - - -

Total 7974.16 2428 - - - -

Q16: It is difficult to detach myself 
from my job.

Between groups 189.242 3 63.081 17.107 0 0.0207

Within groups 8942.122 245 3.687 - - -

Total 9131.364 2428 - - - -

df,degrees of freedom; F, the F statistic; Sig., significance.
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Figure 3 gives the distribution of the scores for each race 
group for item 7 on the dedication sub-scale. Note that there 
are larger differences in categories 4 to 8 between some 
cultural groups. There is a similar distribution for item 8 on 
the vigour sub-scale, item 2 on the dedication sub-scale and 
item 16 on the absorption sub-scale, where there are bigger 
differences between groups in the middle categories. Again, 
affect sizes (Eta squared and partial Eta squared) may not 
present a true reflection of differences here, where smaller 
differences in the lower and higher categories may average 
out larger differences in the middle categories.

Discussion
The purpose of the study was to assess the DIF of the 
UWES-17 for different South African cultural groups in a 
South African ICT sector company. The researchers took 
the objective further by testing for DIF on the dedication, 
absorption and vigour sub-scale items of the UWES-17 using 
ordinal logistic regression analyses. This is the first DIF study 
on the UWES-17 in South Africa. 

TABLE 6: Summary of post hoc comparisons per item and cultural group.

Dependent variable (I) Race (J) Race Mean difference (I-J) Std. error Sig.

Vigour

Q1: At my work, I feel bursting with energy White Black
Coloured
Asian or Indian

-0.598
-0.437
-0.466

0.077
0.090
0.097

0.000
0.000
0.000

Q4: At my job, I feel strong and vigorous. White Black
Coloured
Asian or Indian

-0.616
-0.346
-0.446

0.076
0.090
0.096

0.000
0.002
0.000

Q8: When I get up in the morning, I feel like 
going to work.

White Black
Coloured
Asian or Indian

-0.778
-0.543
-0.845

0.94
0.110
0.119

0.000
0.000
0.000

Q12: I can continue working for very long 
periods at a time.

Black White 
Coloured
Asian or Indian

-0.309
-0.403
-0.585

0.070
0.090
0.096

0.000
0.000
0.000

Q15: At my job, I am very resilient (positive) 
mentally.

White Black
Coloured
Asian or Indian

-0.553
-0.379
-0.609

0.76
0.090
0.097

0.000
0.001
0.000

Q17: At my work, I always persevere (keep 
trying, continue), even when things do not 
go well.

White Asian or Indian -0.246 0.080 0.023

Dedication

Q2: I find the work that I do full of meaning 
and purpose.

White Black
Coloured
Asian or Indian

-0.594
-0.307
-0.442

0.082
0.097
0.104

0.000
0.018
0.000

Q5: I am enthusiastic about my job. White

Black

Black
Asian or Indian
Coloured

-0.596
-0.554
0.343

0.080
0.101
0.102

0.000
0.000
0.011

Q7: My job inspires me. White Black
Coloured
Asian or Indian

-0.709
-0.367
-0.640

0.091
0.107
0.115

0.000
0.008
0.000

Q10: I am proud of the work that I do. Black Asian or Indian -0.400 0.102 0.002

Q13: To me, my job is challenging. White Asian or Indian -0.459 0.120 0.002

Absorption

Q9: I feel happy when I am working intensely. White Coloured -0.266 0.089 0.031

Q11: I am immersed (absorbed) in my work. Asian/Indian Black
White
Coloured

0.466
0.602
0.505

0.107
0.099
0.117

0.000
0.000
0.000

Q16: It is difficult to detach myself from my 
job.

Black

Asian/Indian

White
Coloured
White
Coloured

0.562
0.535
0.606
0.580

0.096
0.123
0.122
0.144

0.000
0.000
0.000
0.001

I and J denote columns; Sig., significance.

FIGURE 1: Race group mean differences in terms of engagement categories 
for item 12.
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The study shows that the UWES displays DIF on all three 
sub-scales between different cultural groups in South Africa. 
Therefore, it is not suitable for comparative applications and 
employment decisions.

Summary of results
The high internal consistency reliabilities (Cronbach Alphas), 
as given in Table 3, confirm the overall reliability of the 
instrument and its sub-scales. This is consistent with the 
findings of other South African studies that Barkhuizen and 
Rothmann (2006) and Storm and Rothmann (2003) conducted. 
Overseas studies, which Schaufeli et al. (2002), Schaufeli, and 
Bakker (2010) reported, also found high internal consistencies 
for the instrument. These high reliabilities for the different 
groups should not lead one to believe erroneously that there 
are no grounds to investigate measurement bias between 
different cultural groups in South Africa.

The researchers found statistically significant differences 
between cultural groups on the overall scale level, and on a 
sub-scale level, for the instrument according to Table 4 (albeit 
that it reports small Eta squared values). These established 
differences were helpful in guiding the search for DIF, but 
do not suggest any item bias or DIF, or DTF, at this time. The 
first set of ANOVA analyses the researchers conducted on 

an item level showed that there are statistically significant 
differences in item mean scores between the White group and 
most other groups on most of the items. This is true except 
for item 3 (‘Time flies when I am working’), item 6 (‘When I 

TABLE 7: Summary of uniform and non-uniform bias for items on the vigour, dedication and absorption sub scales.

Item number Source Type III sum of 
squares

df Mean square F Sig. Partial Eta squared

Vigour

 1 Uniform 34.333 3 11.444 14.960 .000 .018

Non-uniform 19.520 27 .723 .945 .546 .011

4 Uniform 38.564 3 12.855 10.838 .000 .013

Non-uniform 92.847 27 3.439 2.899 .000 .032

8 Uniform 65.353 3 21.784 17.339 .000 .021

Non-uniform 58.096 27 2.152 1.713 .013 .019

12 Uniform 144.105 3 48.035 44.972 .000 .053

Non-uniform 126.413 27 4.682 4.383 .000 .047

15 Uniform 27.656 3 9.219 10.888 .000 .013

Non-uniform 23.992 27 .889 1.050 .395 .012

17 Uniform .389 3 .130 .128 .944 .000

Non-uniform 29.512 27 1.093 1.078 .356 .012

Dedication

2 Uniform 26.750 3 8.917 9.050 .000 .011

Non-uniform 42.166 27 1.562 1.585 .028 .018

5 Uniform 29.780 3 9.927 13.568 .000 .017

Non-uniform 27.654 27 1.024 1.400 .083 .016

7 Uniform 32.494 3 10.831 12.246 .000 .015

Non-uniform 26.155 27 .969 1.095 .335 .012

10 Uniform 65.800 3 21.933 22.502 .000 .027

Non-uniform 77.404 27 2.867 2.941 .000 .032

13 Uniform 9.809 3 3.270 2.241 .082 .003

Non-uniform 34.101 27 1.263 .866 .665 .010

Absorption

9 Uniform 14.412 3 4.804 4.418 .004 .006

Non-uniform 39.318 27 1.456 1.339 .114 .015

11 Uniform 43.453 3 14.484 15.793 .000 .019

Non-uniform 37.212 27 1.378 1.503 .047 .017

16 Uniform 32.815 3 10.938 5.688 .001 .007

Non-uniform 62.319 27 2.308 1.200 .219 .013

df, degrees of freedom; F, F statistic; Sig., significance.

FIGURE 2: Race group mean differences in terms of engagement categories for 
item 15.
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am working I forget everything else around me’) and item 14 
(‘I get carried away when I am working’) on the absorption 
sub-scale. The researchers excluded these three items from 
further analyses. These mean response differences do not 
indicate DIF per se, but it helps to identify those items that 
researchers should investigate further for possible DIF. 

This study differs in one important respect from the 
Barkhuizen and Rothmann (2006) and the Storm and 
Rothmann (2003) studies. Of the pool of 17 items, 14 showed 
some statistically significant differences between groups. 
These were all the items on the vigour sub-scale (six), all the 
items on the dedication subscale (five) and three items on the 
absorption sub-scale. Their studies highlighted differences 
for items on the vigour and absorption sub-scales only. One 
could possibly attribute this to the bigger sample size the 
researchers used in the current study.

The researchers conducted ordinal logistic regression 
analyses to assess DIF in order to compare the ICCs on 10 
different response categories. They ranged from low (1) to 
high (10) engagement levels for group differences on each 
of these 10 categories. These ordinal logistic regression 
results, per response category for each item, show that there 
is uniform bias (including those in bold) between groups on 
the vigour items (1, 4, 8, 12, 15), the dedication items (2, 5, 7, 
10) and the absorption items (11, 16). They exclude items 9, 13 
and 17, where the researchers found no form of DIF. 

The items in bold (4, 10, 12) also showed statistically significant 
non-uniform bias. Non-uniform bias refers to influences that 
are not identical for all score levels (Kristjansson et al., 2005; 
Van de Vijver & Leung, 1997; Wa Kivilu, 2010). Non-parallel 
ICCs also characterise them. The studies of Barkhuizen and 
Rothmann (2006), as well as Storm and Rothmann (2003), 
also flagged items 4, 11, 12, 15, 16 as problematic but did not 
indicate the nature of the bias. 

Small effect sizes for items 5 and 10 may be a true reflection 
of score category differences. This may not be the case for 
the remaining items, where score category differences are 
‘averaged out’ between larger and smaller differences. 
Therefore, these effect sizes may not present a ‘true’ 
reflection of the actual group differences in score categories 
and may lead researchers to apply them blindly. One could 
attribute the sources of the DIF to a multitude of incidental 
differences like the appropriateness of the item content 
(choice of wording), poor item translation and inadequate 
item formulation, as Kanjee and Foxcroft (2009) as well as 
Van de Vijver and Leung (1997) pointed out.

Implications for managers and recommendations
The researchers found most differences in the engagement 
scores between cultural groups, at an item level, between 
Whites and other groups or Blacks and other groups. It is not 
clear why these differences have occurred, but an estimated 
guess would be that these differences relate to language 
issues. The authors suspect that idiomatic expressions of 
European origin may have played a large role in these 
differences. One may also not rule out the possible effects 
of level of education or language proficiency. Therefore, the 
authors suggest that, if organisations are to use the UWES in 
an African context, the wording of the respective items needs 
careful revision.

Considering that the sample consisted of groups with 
different cultural backgrounds, different mother tongues 
and different levels of education, appropriateness of item 
content and poor understanding of item content could very 
well be a reality. One should carefully revisit, re-phrase 
and test these factors for future use. Therefore, the authors 
recommend that one can only use the UWES-17 on White 
populations in South Africa and not in comparative settings 
that include respondents from Coloured, Indian or Asian or 
Black population groups.

Suggestions for future research
The researchers did not control for the possible moderating 
effects of language proficiency, education levels, training or 
work experience levels or other similar effects in this study. 
If one can separate these possible effects, it may yield a very 
different picture. Future studies can explore the influence of 
these effects. The researchers suggest that a similar type of 
study is conducted between different European and Southern 
African countries to test whether similar differences also 
occur between them.

Limitations of the study
The researchers conducted the study in a single organisation. 
Although they used quite a large sample, which represents 
the different race groups fairly, it is still limited to a single 
organisation that does not fully represent the diverse South 
African population. Furthermore, the study does not report 
on possible DIF in respect of language, education levels or 
gender groups. They fell outside the scope of this study.

FIGURE 3: Race group mean differences in terms of engagement categories for 
item 7.
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Conclusions
The purpose of the study was to assess the DIF of the UWES-
17 for different South African cultural groups in a South 
African ICT sector company. The results show no item bias 
for item 3, 6 and 14, where the researchers obtained no overall 
statistical significant mean score differences. 

Ordinal regression analyses the researchers conducted 
to detect DIF on each item show statistically significant 
uniform bias on items 1, 8, 15, 2, 5, 7, 11 and 16. However, 
the researchers found no form of bias on items 9, 13 and 17 
despite significant overall mean difference scores. Items 4, 
10 and 12 also show statistical significant non-uniform bias. 
Therefore, five items of the vigour sub-scale and four items of 
the dedication sub-scale show DIF and DTF. The researchers 
have achieved the objectives of the study.
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