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modelling analysis

Orientation: Questionnaires, particularly the Utrecht Work Engagement Scale (UWES-17),
are an almost standard method by which to measure work engagement. Conflicting evidence
regarding the dimensionality of the UWES-17 has led to confusion regarding the interpretation
of scores.

Research purpose: The main focus of this study was to use the Rasch model to provide insight
into the dimensionality of the UWES-17, and to assess whether work engagement should be
interpreted as one single overall score, three separate scores, or a combination.

Motivation for the study: It is unclear whether a summative score is more representative of
work engagement or whether scores are more meaningful when interpreted for each dimension
separately. Previous work relied on confirmatory factor analysis; the potential of item response
models has not been tapped.

Research design: A quantitative cross-sectional survey design approach was used. Participants,
2429 employees of a South African Information and Communication Technology (ICT)
company, completed the UWES-17.

Main findings: Findings indicate that work engagement should be treated as a unidimensional
construct: individual scores should be interpreted in a summative manner, giving a single
global score.

Practical/managerial implications: Users of the UWES-17 may interpret a single, summative
score for work engagement. Findings of this study should also contribute towards standardising
UWES-17 scores, allowing meaningful comparisons to be made.

Contribution/value-add: The findings will benefit researchers, organisational consultants
and managers. Clarity on dimensionality and interpretation of work engagement will assist
researchers in future studies. Managers and consultants will be able to make better-informed
decisions when using work engagement data.

Introduction

Positive psychology has fundamentally changed and challenged the way in which psychologists
think about the way people should be studied (Cameron, Dutton & Quinn, 2003). In contrast to a
deficit focus, positive psychology emphasises human strengths, giving attention to fulfilling the
lives of healthy people (Seligman, 2002). In line with the development of positive psychology, with
its focus on human flourishing, recent research in occupational psychology has shifted towards
positive aspects of work (Naudé & Rothmann, 2004). For many years, research in occupational
psychology was framed within a disease model with the emphasis on dysfunction and negative
aspects of work such as stress and burnout (Balducci, Fraccaroli & Schaufeli, 2010; Storm &
Rothmann, 2003). In this regard, and in part due to the limited number of positive constructs in
occupational psychology, work engagement has emerged as a prominent and popular area of
research (Cilliers & May, 2010; Seppala et al., 2009).

Due to the popularity of engagement, in both academia and the business world, there is a concern
that it may be a ‘faddish’, transient construct (Schaufeli & Bakker, 2010), although organisational
interest in work engagement is most likely due to the positive relationship between employee
well-being and job performance, as demonstrated by Bakker, Schaufeli, Leiter and Taris (2008).
Furthermore, Saks (2006, p. 163) has shown engagement to be a: ‘meaningful construct’, deserving
of research attention. Inspiration for the concept of work engagement was originally drawn from
research on the negatively framed construct of burnout (Schaufeli, Salanova, Gonzalez-Roma
& Bakker, 2002), such that work engagement can be seen as the positive antipode of burnout
(Schaufeli & Bakker, 2004).
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Work engagement is defined as: ‘a positive, fulfilling, work-
related state of mind that is characterised by vigor, dedication
and absorption” (Schaufeli et al., 2002, p. 74). Vigour is
marked by high energy levels, the willingness to invest
effort in work and perseverance regardless of circumstances.
Dedication is marked by a sense of meaningfulness, a feeling
of being challenged, and feelings of pride, enthusiasm and
inspiration. Absorption refers to being fully focused on
and immersed in one’s work to such an extent that there is
unawareness of time passing and difficulty detaching from
work (Schaufeli et al., 2002). Vigour and dedication are
considered core dimensions of work engagement (Schaufeli
& Bakker, 2004), whereas absorption may be a consequence
of work engagement (Langelaan, Bakker, Van Doornen &
Schaufeli, 2006).

The Utrecht Work Engagement Scale (UWES) (Schaufeli et
al., 2002) has been designed to measure work engagement
according to the three dimensions described above. Vigour,
dedication and absorption are assessed by six, five and six
items respectively. This 17-item scale, known as UWES-17,
has been validated and utilised extensively in a number
of countries (Bakker et al., 2008). Versions are available in
23 languages and there are also several student versions
available (refer to http://www.schaufeli.com). Despite this
apparent widespread use, research findings relating to the
dimensionality of the scale are inconclusive. More specifically,
the question remains whether work engagement should
be interpreted as a unidimensional construct, or whether
it should be interpreted as three separate (but correlated)
dimensions (i.e. vigour, dedication and absorption). Apart
from these two options, however, there is also a third
possibility: a bi-factor interpretation, which specifies one
general dimension and two or more sub-dimensions (cf.
Reise, Morizot & Hays, 2007). Bi-factor analysis was utilised
to demonstrate this for the nine-item UWES (De Bruin &
Henn, 2013), but to date not yet for the UWES-17.

Confirmatory factor analysis has yielded support for a three-
factor model for UWES-17 (e.g. Coetzer & Rothmann, 2007;
Mills, Culbertson & Fullagar, 2011; Nerstad, Richardsen &
Martinussen, 2010; Salanova, Agut & Peiro, 2005; Seppéla
et al., 2009; Storm & Rothmann, 2003), and also for other
versions of the scale (e.g. Balducci et al., 2010; Fong & Ng,
2011; Hallberg & Schaufeli, 2006; Xanthopoulou, Bakker,
Kantas & Demerouti, 2012; Yi-Wen & Yi-Qun, 2005). Yet,
there are also studies in which a three-factor model of the
UWES was not endorsed. Rothmann, Jorgensen and Marais
(2011), found that after performing a principal components
analysis and factor analysis and inspecting eigen values, one
single factor could be extracted. Shimazu et al. (2008) and
Sonnentag (2003) found support for a one-factor solution for
the UWES-17 and a 16-item version respectively. Similarly,
Wefald and Downey (2009) favoured a one-factor solution
for a 14-item student version of the UWES. Moreover, Storm
and Rothmann (2003) pointed out that a one-factor solution
with correlated errors to reflect domain-specific shared
variance exhibited a better fit than a three-factor solution.
Both Storm and Rothmann (2003) and Salanova ef al. (2005)

Page 2 of 8 . Original Research

http://www.sajip.co.za . doi:10.4102/sajip.v39i2.1148

obtained acceptable fit for a three-factor solution once two
items were removed from the UWES-17. Researchers have
also examined a two-factor representation in addition to the
one-factor and three-factor models. For instance, Naudé and
Rothmann (2004) as well as Nerstad et al. (2010) reported
support for a two-factor model of work engagement (vigour
or dedication and absorption).

Apart from inconclusive findings concerning factor structure,
studies also consistently report high inter-correlations
amongst the three factors. In a meta-analysis of work
engagementresearch, Christian and Slaughter (2007) reported
the following mean correlations: 0.95 between vigour and
absorption, 0.90 between dedication and absorption and
0.88 between vigour and dedication. Owing to high inter-
correlation, researchers have proposed utilising a total score
as an indicator of work engagement (e.g. Balducci et al., 2010;
Schaufeli, Bakker & Salanova, 2006).

The present study

Whereas previous studies have employed confirmatory
factor analysis to study the dimensionality of the UWES-17,
the present study employs the Rasch partial credit model
(Wright & Masters, 1982). Rasch models, which form part
of a broad family of item response models, may be viewed
as a prescription for fundamental measurement in the social
sciences (Bond & Fox, 2007). Rasch measurement proceeds
on the requirement that persons with higher trait levels
should probabilistically obtain higher scores on all items than
persons with lower trait levels. Similarly, all persons should
probabilistically obtain higher scores on items that are easier
to endorse than on items that are more difficult to endorse.
Rasch models require that measures of persons should be
independent from the particular set of items that were used
to measure the persons. Similarly, item calibrations should
be independent from the particular set of persons that were
used to calibrate the items. Operationally, this means that:
(1) person measures should be invariant across different
partitions of a test (within measurement error) and (2) item
calibrations should be invariant across different partitions
of a sample of persons (within measurement error). These
prescriptions provide a convenient way in which the
hypothesis of unidimensionality can be tested. Rejection of
the null hypothesis of invariant measures across different
partitions of a test indicates that the set of items do not
measure a unidimensional attribute. Conversely, failure
to reject the null hypothesis indicates that the set of items
adheres to the unidimensionality requirement. In addition,
item fit statistics can be calculated to identify individual items
that fail to adhere to the unidimensionality requirement.

Against this background the present study focuses on a
test of the null hypothesis that the vigour, dedication and
absorption subscales of the UWES-17 yield invariant person
measures (within measurement error). Failure to reject the
null hypothesis will provide support for a one-dimensional
interpretation of the UWES-17, whereas rejection of the null
hypothesis will provide support for a multi-dimensional
interpretation.



http://www.schaufeli.com

Research design
Research approach

The research approach of this study is quantitative in
nature, using a cross-sectional survey design. Furthermore,
the study can be classified as psychometric since the aim
is to investigate the internal psychometric properties of a
psychological scale (see De Bruin & Buchner, 2010).

Research method

Research participants

The study employed data first described and analysed
by Goliath-Yarde and Roodt (2011). The population was
employees of a South African ICT company with a work force
of 24 134 full-time employees up to middle-management
level. Goliath-Yarde and Roodt (2011) employed a census-
based approach to select 2429 participants such that each
person had an equal chance of being included. There were
1536 (63.2%) men. The distribution in terms of race was as
follows: Black people, n = 640 (26.3%), White people, n = 1070
(44.1%), people of mixed-race, n = 395 (16.3%), and Asian
people, n =324 (13.3%). The majority of participants described
their job level as operational (55.3%), followed by specialists
(26.7%), and management (18%). Goliath-Yarde and Roodt
(2011) provide a complete description of the participants.

Measuring instrument

Work engagement was measured using the UWES-17
(Schaufeliet al.,2002). The UWES-17 is a 17-item self-reporting
questionnaire that includes three subscales: vigour (six items,
e.g. ‘I am bursting with energy in my work’), dedication (five
items, e.g. ‘My job inspires me”), and absorption (six items, e.g.
‘Ifeel happy when I'm engrossed in my work’). Allitems were
scored on a seven-point frequency rating scale ranging from
0 (never) to 6 (every day). International and national studies
reveal Cronbach alpha coefficients for the three subscales
ranging between .68 and .91 (Goliath-Yarde & Roodt, 2011;
Schaufeli et al., 2002; Storm & Rothmann, 2003).

Research procedure

Goliath-Yarde and Roodt (2011) give a full description of the
research procedure. In brief, respondents were requested by
email to complete a confidential online survey. The purpose
of the study was explained in the email, and participants
were assured of confidentiality.

Statistical analysis

The statistical analysis was conducted utilising the Rasch
Unidimensional Measurement Model 2030 (RUMM 2030)
program (see Andrich, Sheridan & Luo, 2012). Rasch models
are based on the principle that person measures should
be independent from the test that is used to make the
measurement. Similarly, the calibration of the test should be
independent from the particular group of persons on whose
data the test is calibrated (Wright & Masters, 1982). This
means that persons should obtain invariant measures across
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different partitions of the test (for instance across different
clusters of items). Similarly, item parameters should remain
invariant across different partitions of persons (for instance
a low-scoring group and a high-scoring group) (Wright &
Masters, 1982). Deviations from these prescriptions indicate
that the test does not measure a unidimensional construct or
that the items function differently across different groups of
persons (Bond & Fox, 2007; Smith, 2004).

Rasch partial credit analysis: The study capitalised on
the invariance requirement of Rasch models to study the
functioning of the UWES-17 and specifically employed
the Rasch partial credit model (Wright & Masters, 1982) to
examine the dimensionality and item fit of the UWES-17. The
analyses performed are described below.

Thresholds: The partial credit analysis yields item threshold
parameters, which indicate for every item the ‘difficulty’
in choosing a particular response option rather than the
one preceding it (Wright & Masters, 1982). From a Rasch
measurement perspective it is expected that the thresholds
will be ordered (e.g. the threshold separating category 2 and
category 3 should be higher than the threshold separating
category 1 and category 2). Disordered thresholds indicate
that persons did not use the response categories as intended
and rescoring of categories could be considered before
continuing with the rest of the analyses (Bond & Fox, 2007).
If rescoring is necessary, the Person Separation Index (PSI)
and the Cronbach’s alpha coefficients will be examined
to determine whether the reliability of the scale has been
compromised in any way. Bond and Fox (2007) define the
PSI as akin to the traditional Cronbach’s alpha, denoting
an estimate of the spread of persons on the variable being
measured. Like Cronbach’s alpha the PSI is indicative of a
scale’s reliability.

Local independence: Rasch models require local independence,
which means that responses to an item should be uncorrelated
with responses on any other item conditional on the trait
(De Ayala, 2009). There are several indices of violations of
local independence (see Orlando & Thissen, 2000). In this
study the Pearson correlations between standardised Rasch
residuals were used to identify pairs of items that are locally
dependent (De Ayala, 2009; Yen, 1984).

Invariance of person measures: The invariance of person
measures across subscales was investigated with dependent
sample r-tests (Smith, 2004).

Data-model fit: Statistical tests of fit and inspection of item
characteristic curves (ICCs) can be used to detect misfit of
items (Marais, Styles & Andrich, 2011). Statistical tests of fit
include the ¥’ and the fit residuals. The y’ reflects the property
of invariance across a trait and a significant y’ implies that
the ‘hierarchical ordering of the items varies across the trait,
thus compromising the required property of invariance’
(Pallant & Tennant, 2007, p. 5). For excellent model fit, fit
residuals should be as close to 0 as possible; items will fail




to fit the model adequately when fit residuals exceed |2.5|
(Shea, Tennant & Pallant, 2009). Visual comparison of the
expected and observed ICCs were employed to gain a better
understanding of the degree of misfit (Bond & Fox, 2007).

Test information curve (item-person map): In Rasch
modelling the item and person locations can be placed on
the same scale (test information curve) by logarithmically
converting the values from the two locations into logits. This
test information curve may then be used to indicate the range
where the measurement of the latent trait functions less and
more efficiently (De Bruin & De Bruin, 2011).

Results
Descriptive statistics

Descriptive statistics showed that responses to the UWES-17
items were non-normally distributed. Each of the 17 items
was negatively skewed to some degree (see Table 1). The
modal response for eight of the 17 items was 6, and for the
remaining nine items it was 5. Apart from item 3 (which
was also the most heavily skewed item), none of the items
demonstrated problematic kurtosis.

Cronbach’s coefficient alpha for the three scales was as
follows: vigour, a = 0.88; dedication, o = 0.91; absorption,
a = 0.85. The correlations between the three subscales were
as follows: vigour and dedication, » = 0.86; vigour and
absorption, = 0.79; dedication and absorption, » = 0.79. The
corresponding disattenuated correlations were 0.96, 0.91,
and 0.90.

Rasch partial credit analysis of the 17-item
Utrecht Work Engagement Scale

Thresholds: As a first step, the functioning of the seven-
point ordered response scale employed by the UWES-17 was
examined. The frequencies of responses in each of the seven
response options (0 to 6) across the 17 items were as follows
(the response option is given in parenthesis): 5% (0), 4% (1),
5% (2), 10% (3), 10% (4), 33% (5) and 34% (6). Disordered
thresholds were observed for 15 of the 17 items, which
indicates that the participants failed to use the response
categories as intended. In particular, the frequency of
responses in categories 2, 3 and 4 were lower than expected
(see Figure la as an example of the disorder in the item
threshold parameters).

Against this background the data were rescored to produce
a five-point response scale: responses of 0 and 1 were left
unchanged, responses of 2 were recoded as 1, responses
of 3 and 4 were recoded as 2, responses of 5 were recoded
as 3 and responses of 6 were recoded as 4. Analysis of the
rescored data yielded properly ordered thresholds for all the
items (see Figure 1b).

Before rescoring, the data the PSI was .91, whereas after
rescoring the PSI was .92. The corresponding Cronbach alpha
coefficient was .95 for the original and rescored data. These
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results show that rescoring the seven-point response scale
to a five-point response scale did not lead to a reduction in
reliability.

Local independence: As a second step we examined whether
the data met the Rasch requirement of local independence
by investigating the standardised residual correlations.
Two unexpectedly high positive residual correlations were
observed, namely for items 1 and 4 (» = .37), and items 4 and
5 (r = .32). These correlations indicate potential violations
of the requirement of local independence (i.e. these pairs of
items share something above and beyond the attribute of
interest) (De Ayala, 2009).

TABLE 1: Descriptive statistics for the UWES-17 items.

Item ] SD Mode Skew Kurtosis  SE

UWES1 4.2 1.55 5 -1.1 0.48 0.03
UWES2 4.4 1.66 6 -1.1 0.37 0.03
UWES3 5.1 1.40 6 -2.07 4.02 0.03
UWES4 4.4 1.54 5 -1.29 1.07 0.03
UWES5 4.6 1.62 5 -1.32 0.92 0.03
UWES6 4.3 1.83 5 -1.19 0.34 0.04
UWES7 4.1 1.84 5 -0.8 -0.45 0.04
UWESS8 4.1 1.91 5 -0.92 -0.39 0.04
UWES9 4.8 1.52 6 -1.55 1.83 0.03
UWES10 5.0 1.50 6 -1.7 2.21 0.03
UWES11 4.6 1.57 5 -1.42 1.34 0.03
UWES12 4.9 1.42 6 -1.68 2.56 0.03
UWES13 4.2 1.90 6 -0.91 -0.36 0.04
UWES14 4.2 1.81 5 -1.05 0.07 0.04
UWES15 4.7 1.55 6 -1.39 1.24 0.03
UWES16 3.8 1.94 5 -0.71 -0.69 0.04
UWES17 5.1 1.26 6 -1.74 2.88 0.03

UWES, Utrecht Work Engagement Scale; M, mean; SD, standard deviation; SE, standard
error
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FIGURE 1: (a) Disordered option characteristic curves and thresholds, (b)
Ordered option characteristic curves and thresholds after collapsing categories.




Invariance of person measures: Next, the invariance
of person measures across the vigour, absorption, and
dedication subscales was investigated. For the vigour and
dedication subscales dependent sample r-tests of person
measures yielded statistically significant differences (a =
.05) for 5% of the participants, which corresponds with
the frequency expected by chance alone. Hence, these two
subscales yielded invariant person measures. However,
dependent sample t-tests returned statistically significant
differences (a = .05) for 9% of the participants for absorption
and dedication, and 8% for absorption and vigour. These
frequencies are higher than the 5% that would be expected by
chance alone, but still indicate that for more than 90% of the
participants the subscales yielded invariant person measures
within measurement error.

Data-model fit: Summary fit statistics were obtained for the
scale as a whole (treating the 17 items as a unidimensional
attribute). The total item-trait interaction was statistically
significant, y*(153) = 1146.81; p < .0001), indicating misfit'.
The mean standardised item fit residual was .44 (SD = 7.76),
whereas the mean standardised person residual was 1.30
(SD = 1.58). These residuals, which focus on the interactions
between items and persons, also indicate the presence of
model-data misfit. Inspection of individual item fit statistics
revealed three particularly poorly fitting items, namely items
6, 14 and 16. These items, which belong to the Absorption
subscale, had very high positive fit residuals and chi-square
values relative to the remaining items. Removal of these
three items yielded improved overall fit, (y*(126) = 740.78; p <
.0001, mean standardised item fit residual = -.24 [SD = 6.83],
and mean standardised person residual = -.63 [SD = 1.82]).
The negative residuals indicate some overfit, which may be
attributed to the violations of local independence pointed out
in the preceding paragraph.

Table 2 shows the item locations, standard errors and fit
statistics for each of the 14 remaining items. The table
shows unsatisfactory fit for several items from a statistical
perspective (i.e. standardised fit residuals > | 2.5 | and/or chi-
square p-values < .01). Note that relative to the other items,
item 4 and item 5 had large negative fit residuals, which
suggest some redundancy in content. These two items were
also implicated in the violation of the local independence
requirement.

Inspection of the empirical and theoretical item characteristic
curves and the chi-square components for different class
intervals showed that most of the observed misfit occurred
at the low end of the trait (i.e. in the lowest class interval)
where few persons were located. As an example, Figure 2a
and Figure 2b show that for two of the worst fitting items
(item 5, which overfits, and item 17, which underfits), the
observed mean scores of eight of the nine class intervals were
close enough to the model expected values to be practically
useful (except in the very lowest class interval)®.

1.1t should be noted that the large sample size made the chi-square test of item-
trait interaction so powerful that even minor discrepancies from expected values
were significant. To illustrate, the chi-square for an adjusted sample size of 500 was
statistically non-significant.

2.We also calculated the infit mean square statistic in Winsteps. Items with infit mean
square values between 0.6 and 1.4 are typically regarded as acceptable for rating
scales (Wright & Linacre, 1994). For the UWES-17 data the values ranged from .65
(item 5) to 1.39 (item 17).
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For item 5 the model expected score in the lowest class
interval was 1.22, whereas the observed mean score was .86.
Hence, persons with low standings on the trait scored even
lower than expected on the item.

In turn, for item 17 the model expected value for the lowest
class interval was 1.71, whereas the observed mean was
2.11. For this item, persons with low standings on the trait
scored higher than expected. As a whole, however, these
discrepancies, which affected a relatively small proportion of
persons, did not severely threaten the interpretation of scores
on the items. Against this background we decided to remove
no further items.

TABLE 2: Item locations, standard errors and fit statistics.

Item Location  SE Fitresidual  Chi-square df p

UWES1 0.53 0.03 5.16 28.50 9 0.0008
UWES2 0.13 0.03 -2.80 31.01 9 0.0003
UWES3 -0.49 0.03 7.47 50.17 9 0.0000
UWES4 0.23 0.03 -8.07 97.14 9 0.0000
UWESS -0.04 0.03 -11.45 116.49 9 0.0000
UWES7 0.64 0.03 -9.35 84.48 9 0.0000
UWES8 0.61 0.03 =1892 8.74 9 0.4618
UWES9 -0.19 0.03 -0.04 11.91 9 0.2184
UWES10 -0.55 0.03 -1.82 45.09 9 0.0000
UWES11 0.00 0.03 0.67 17.23 9 0.0452
UWES12 -0.32 0.03 8.26 71.68 9 0.0000
UWES13 0.56 0.03 7.44 36.63 9 0.0000
UWES15 -0.23 0.03 -5.42 36.82 9 0.0000
UWES17 -0.88 0.03 8.53 104.90 9 0.0000

UWES, Utrecht Work Engagement Scale; SE, standard error; df, degrees of freedom;
p, probability.
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FIGURE 2: (a) Theoretical and empirical item characteristic curves for an
overfitting item, (b) Theoretical and empirical item characteristic curves for an
underfitting item.




Re-examining dimensionality and the requirement of local
independence

Upon removal of the three misfitting items, dependent t-tests
yielded statistically significant differences (a = .05) for 5% of
the participants in each of the three comparisons (absorption
and dedication, absorption and vigour, and vigour and
dedication). This corresponds with the percentages expected
by chance alone and indicates that the three subtests yielded
invariant person measures within measurement error.

Test information curve

Figure 3 reflects the distributions of persons and items on the
latent trait continuum.

The mean item location was 0 logits, whereas the mean
person location was 1.28 logits (SD = 1.47). This shows that
participants found it relatively easy to agree with the items.
The test information curve shows that the UWES-17 provided
most of its information at about -.5 logits, where relatively
few persons are located. Indeed, comparison of the person
distribution with the test information curve shows that a
relatively large proportion of participants are located above
2 logits, where the scale provides relatively little information.

Discussion

We set out to examine the psychometric properties of the
UWES-17 with an emphasis on the dimensionality of the 17
items. In particular, we aimed to shed light on whether the
UWES-17 should best be interpreted as a unidimensional
scale or as a multidimensional scale consisting of three
components (i.e. vigour, dedication and absorption).
Operationally, this relates to the question of whether a total
score or three separate subscale scores should be interpreted.
In brief, the results: (1) supported a unidimensional
interpretation over a multidimensional interpretation, (2)
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indicated that persons do not use the seven-point response
scale as expected, (3) revealed a small number of items that
do not fit the model, (4) showed that the scale provides
relatively little information in the upper ranges of the trait
(where most of the persons are located), and (5) revealed that
the scale yields very reliable scores. In the paragraphs that
follow these results are discussed.

Should a total score or three separate subscale
scores be used?

At a minimum the interpretation of different subscale scores
would require that the vigour, dedication and absorption
subscales yield different information. In the present study
the disattenuated correlations between the subscales
approached unity and the hypothesis of invariance across
the different subscales could not be rejected (albeit after three
items were deleted). These results show that there is little to
be gained by obtaining and interpreting subscale scores for
vigour, dedication and absorption. In addition, the subscales
can be expected to demonstrate very little incremental
predictive value in contexts such as multiple regression and
path analysis.

The results of previous studies about the dimensionality
of the UWES-17, which for the most part employed
confirmatory factor analysis, leave users of the UWES in a
conundrum: a one-factor model does not receive empirical
support, yet the better-fitting three-factor model yields such
strong factor correlations that it does not make good sense
to treat the factors separately. By adopting an item response
modelling approach, which yielded a trait measure and
corresponding standard error for each person, it was possible
to demonstrate that respondents’ standings on the latent
trait remain constant (within measurement error) across the
different subscales.
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FIGURE 3: Item-person distribution and test information curve for the UWES-17. Items 6, 14 and 16 are deleted. Persons with extreme high or low scores are omitted
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Use of the seven-point response scale

Results show that the participants did not use the full
range of the seven-point response scale as expected when
responding to the items. The low frequency of responses in
categories 2, 3, and 4 leads to disorder in the Rasch-Andrich
category thresholds. Rescoring the responses into five
ordered categories produced ordered category thresholds
and improved fit without loss in reliability. As a whole, it
appears that the seven-point scale represents too fine a
grading of respondents’ self-descriptions. In comparison,
the rescored categories reflect more accurately the manner in
which respondents actually use the response scale.

Fit of the items

The Rasch model represents an ideal and it is unlikely that real
data will fully meet the requirements of the model. Hence,
one accepts that there will inevitably be some measurement
disturbance (as indicated by fit statistics and graphical
analysis) when analysing real data (Bond & Fox, 2007).
However, items misfit to a degree and one should only tolerate
measurement disturbances that will be inconsequential
from a practical perspective. Fit statistics highlighted three
particularly poorly fitting items, namely items 6, 14 and 16.
Each of these items comes from the Absorption subscale. This
finding suggests that of the three subscales Absorption does
not fully align with work engagement as a unidimensional
construct. In this sense, the results support the contention of
authors such as Langelaan et al. (2006) and Schaufeli and Taris
(2005) who have questioned whether Absorption should be
seen as a core component of work engagement. However,
upon removal of the poorly fitting items, the remaining
Absorption items did not manifest problematic fit.

In addition to the three misfitting items, unacceptably high
correlations between the standardised residuals of two pairs
of items were observed, namely items 1 and 4, and items
4 and 5. As a whole these violations of the requirement of
local independence are not too severe and they are likely to
have minor measurement consequences. If anything, these
violations are likely to lead to a slight overestimation of the
reliability of the scale.

For whom does the scale function best?

Whereas the application of classical test theory methods
yields a single reliability coefficient and standard error of
measurement for a set of items, Rasch modelling provides a
standard error for each individual (Wright & Masters, 1982).
Comparison of the person and item locations shows that the
respondents found the UWES-17 items easy to agree with.
The test information curve shows that the scale provides
most of its information for respondents in the lower range of
the person distribution (i.e. the standard errors are smallest
in this range). Hence, the UWES-17 provides the most precise
measures for persons with relatively low standings on the
engagement continuum. From an applied perspective the
focus may exactly fall on improving the engagement of
persons with low scores. In comparison, the measures of
persons with high standings are less precise (i.e. the scale
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is less successful in distinguishing between persons in the
upper range of the engagement continuum). More items that
are difficult to endorse will have to be written if the desired
outcome is to obtain highly precise person measures. As a
whole, however, the UWES-17 provides highly reliable
scores.

Limitations

The present study has some limitations, which may stimulate
further research on ways in which the measurement of work
engagement may improve. Firstly, we did not examine
how the UWES-17 relates to external criteria. On the basis
of the present results one would expect these correlations
to be very similar (after taking measurement error into
account), especially if the three misfitting items are excluded.
Secondly, the study did not employ an external replication
sample. A related issue is whether the results will replicate
across different demographic groups. In the present study
no such distinction was made, but work by Goliath-Yarde
and Roodt (2011) has suggested that the UWES-17 might
function differently for different ethnic groups in South
Africa. Against this background replication of the findings
with new and demographically diverse samples is desired.
However, the substantive finding of large overlap of the
three sub-components is consistent with previous findings
(e.g. Christian & Slaughter, 2007), which makes it less likely
that the present results can be ascribed to sampling error.

Conclusion

Our results show that the UWES-17 is an excellent scale
with very strong measurement properties. It yields invariant
person measures across the absorption, dedication and vigour
subscales. In accord with the scientific goal of parsimonious
description, this indicates that a simple summed score across
the items should be interpreted and used. Whereas the use of
subscale scores may appear to be more complete, the overlap
of the subscales is so large that the ‘extra’ information yielded
by the subscales is likely to be illusory.
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