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Introduction
Student engagement has garnered extensive attention from the research community because 
of its effect on learning outcomes (Gurcan et  al., 2023). Studies have shown a significant 
relationship between student engagement and various indicators of student success, including 
graduation rates (Price & Tovar, 2014), academic performance (Carmona-Halty et al., 2021) 
and student involvement (Snijders et  al., 2020). In addition, engaged students also report 
improved mental (e.g., academic stress) and physical (e.g., headaches, sweating and self-
harm) well-being (Conner & Pope, 2014). 

Conversely, disengaged students are more likely to discontinue their studies, significantly 
contributing to student attrition rates (Bumbacco & Scharfe, 2023; Saqr & López-Pernas, 
2021). Moreover, disengaged students typically lack the necessary preparations and hold 
impractical expectations about the level of effort expected of them and their academic 
responsibility (Chipchase et  al., 2017). Studies further report that disengaged students are 
also more likely to experience physical symptoms such as headaches, sweating, difficulty 
sleeping and substance abuse (Conner & Pope, 2014). Consequently, student engagement is 
considered a key concept in student learning (Gurcan et al., 2023).

Orientation: Student engagement is crucial for students’ success in higher education. 
Therefore, this study seeks to validate the psychometric properties of the Utrecht Work 
Engagement Scale-Student (UWES-S) version in a South African context. 

Research purpose: The study evaluated the psychometric properties of the UWES-S, 
focusing on factorial validity, measurement invariance, item bias and internal consistency 
in a sample of university students across multiple campuses of a South African tertiary 
institution.

Motivation for the study: International best practices in psychometric assessment 
advocate for validated assessments. This study evaluates the psychometric properties of 
the UWES-S within the South African context.

Research approach/design and method: This quantitative cross-sectional study 
assessed the UWES-S’s psychometric properties, including factorial validity, measurement 
invariance, item bias and internal consistency in a sample of 2434 students from three 
campuses of a South African university.

Main findings: Results supported the three-factor structure of the UWES-S across language 
and campus groups. Factor loadings identified one problematic item with a negative 
loading, which was omitted. Measurement invariance was established, and while item 
bias was detected, the effect size was negligible. The UWES-S was also deemed reliable 
with high internal consistency. 

Practical/managerial implications: The study provided preliminary evidence for 
the  reliable, valid and unbiased application of the UWES-S on university students in 
South Africa.

Contribution/value-add: This study supports the valid, reliable and unbiased application 
of the UWES-S within South Africa’s higher education context.

Keywords: student engagement; UWES-S; vigour; dedication; absorption; factorial 
validity; factorial invariance; item bias; reliability; university students.
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Although different instruments exist to measure student 
engagement, the psychological engagement scale, the 
Utrecht Work Engagement Scale-Student (UWES-S) 
version, developed by Schaufeli et al. (2002a), is one of the 
most widely used instruments to measure psychological 
student engagement. Schaufeli et  al. (2002a) defined 
engagement as a positive study-related state of mind 
characterised by vigour, dedication and absorption. 
Throughout the years, scholars have found acceptable 
psychometric properties for the UWES-S in various 
countries, including Japan (Tayama et  al., 2019), Italy 
(Loscalzo & Giannini, 2018), Portugal (Cadime et al., 2016), 
Korea (Jang & An, 2022; Römer, 2016), Spain (Serrano 
et  al., 2019), Greece (Dimitriadou et  al., 2020) and South 
Africa (Mostert et al., 2007; Pienaar & Sieberhagen, 2005). 

Recent studies have increasingly explored ways to enhance 
student well-being, including student engagement, by 
advocating for an adapted version of the Job Demands-
Resources (JD-R) model, known as the Study Demands-
Resources (SD-R) model (Bakker & Mostert, 2024; Salmela-
Aro et al., 2022). According to SD-R theory, student well-being 
and performance are influenced by two key processes: the 
health impairment process and the motivational process. The 
health impairment process explains how excessive study 
demands can contribute to fatigue, anxiety and psychological 
strain, while the motivational process demonstrates how 
study resources can foster engagement, creativity and 
academic performance by promoting vigour, dedication and 
absorption (Bakker et al., 2023).

Within this framework, the UWES-S has been used as a 
key measure to assess the impact of various interventions 
aimed at increasing student engagement. For example, it 
has been employed to evaluate the effectiveness of study 
crafting programmes (Körner et  al., 2023), playful study 
design interventions (Liu et  al., 2023) and self-directed 
study crafting approaches (Mülder et  al., 2022). 
Consequently, the UWES-S serves as a valuable tool for 
designing, implementing and assessing evidence-based 
interventions that enhance student engagement.

However, studies have yielded conflicting results regarding 
the factor structure of the UWES-S, with studies finding 
support for a three-factor model (Cadime et al., 2016; Loscalzo & 
Giannini, 2018), two-factor models (Dimitriadou et al., 2020; 
Naudé & Rothmann, 2004) or a one-factor model (Römer, 
2016; Serrano et  al., 2019). Although South Africa has made 
significant progress in certifying psychometric assessments 
based on their reliability, validity, bias and norms, challenges 
persist in using international instruments with inappropriate 
psychometric properties (Laher, 2024). These results, coupled 
with the complex and diverse South African population, with 
variations in the quality of education, socioeconomic 
discrepancies and increased acculturation, highlight the need 
for validation studies concerning psychometric assessment 
(Laher & Cockcroft, 2013). 

Examining the psychometric properties of assessments is 
aligned with international best practices and is especially 
important when using assessments in diverse populations to 
ensure they are used in a fair and equitable manner (Laher, 
2024). Consequently, this study aimed to evaluate the 
psychometric properties of the UWES-S on a sample of South 
African university students. Specifically, this study 
investigated the instrument’s factorial validity, measurement 
invariance, item bias and internal consistency. 

Literature review
Background and conceptualisation of student 
engagement
The concept of engagement became prominent in the early 
20th century because of the rise of positive psychology and a 
shift from the conventional focus on flaws and dysfunction to 
human strengths and optimal performance (Seligman & 
Csikszentmihalyi, 2000). As a result, scholars perceived 
burnout as a gradual decline in engagement, characterised 
by transforming energy into exhaustion, involvement into 
cynicism and efficacy into ineffectiveness (Maslach & Leiter, 
1997). Accordingly, it was conceived that engagement could 
be measured using the opposite poles of the Maslach Burnout 
Inventory (MBI): exhaustion, cynicism and a lack of 
professional efficacy (Maslach et al., 1996; Maslach & Leiter, 
1997). However, this perspective had two significant 
drawbacks. It is unreasonable to expect a perfect negative 
association between burnout and engagement. Additionally, 
the empirical investigation of burnout and engagement 
would not be possible if both were assessed using the same 
questionnaire (Schaufeli & Bakker, 2004).

Consequently, the UWES was developed by Schaufeli and 
colleagues, who conceptualised engagement consisting of 
three dimensions, namely vigour, dedication and absorption 
(Schaufeli et al., 2002b). Vigour is defined by elevated levels 
of energy and mental fortitude while working (Schaufeli 
et al., 2002b). Feelings of importance, passion, motivation, 
satisfaction and challenge from work define dedication 
(Schaufeli et  al., 2002b), whereas absorption is defined 
as  a  state of complete concentration and contentment 
in  one’s  work, resembling a state of flow (Nakamura & 
Csikszentmihalyi, 2014). As students experience challenges 
similar to those of the working population, the UWES was 
adapted for applicability in the student context (UWES-S) 
through the revision of the original items (Schaufeli et al., 
2002a).

Explanation of psychometric properties tested 
within this study
Establishing the psychometric properties of questionnaires is 
crucial to getting valid and reliable results, especially in 
psychometric assessments (De Souza et  al., 2017). 
Psychometric assessments are deemed appropriate when 
they offer accurate, valid and interpretable scientifically 
robust data (De Souza et al., 2017). Therefore, analysing an 
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instrument’s factor validity, measurement invariance, item 
bias and internal consistency can assist in determining its 
psychometric properties. 

Factorial validity assesses the degree to which the purported 
structure of a scale can be discerned in a set of test scores 
(Piedmont, 2014). Measurement invariance is assessed on 
three levels to ensure that the factor structure (configural 
invariance), item loadings (metric invariance) and item 
threshold (strong invariance) remain similar across groups 
(Chen, 2008; Morin et al., 2020). Item bias quantifies the extent 
to which items within a scale discriminate against specific 
individuals or groups (Berry et  al., 2002). Item bias is 
characterised as either uniform bias or non-uniform bias. 
Uniform bias occurs when items consistently discriminate 
across all individuals or groups irrespective of competency 
level (Kristjansson et al., 2005). Non-uniform bias occurs when 
items discriminate against specific individuals and groups 
based on their competency level (Kristjansson et  al., 2005). 
Internal consistency is a measure of reliability that reveals the 
extent to which the items of an instrument accurately evaluate 
the concept it is designed to assess (Revicki, 2014). 

Although multiple language groups participated in this 
study,  the questionnaire was not translated into other 
languages for several reasons. Firstly, as the original UWES-S 
was developed in English, it was essential to analyse whether 
the items showed any bias against non-English-speaking 
groups. Instead of translating the instrument, we conducted 
measurement invariance and bias analyses to evaluate whether 
the factor structure (configural invariance), interpretation of 
items (metric invariance) and item difficulty (scalar invariance) 
remained consistent across language groups. Secondly, in 
South Africa, English is the primary language of communication, 
instruction and research at the university level (Rakgogo, 
2024). As a result, students are expected to read and write in 
English throughout their academic studies. Thirdly, translating 
questionnaires into multiple languages presents several 
challenges, including the potential for translation errors, 
linguistic nuances, colloquialisms and cultural subtleties, that 
may alter the intended meaning of the items (Van De Vijver & 
Tanzer, 2004). To avoid these complications, we decided to 
retain the English version of the UWES-S and assess its 
measurement invariance and bias across different language 
and campus groups. This approach ensures that the instrument 
is fair and applicable to diverse student populations without 
introducing issues related to translation.

Psychometric properties of the Utrecht Work 
Engagement Scale-Student
The UWES-S has been validated in various countries, 
including Japan, Korea, Spain, the Netherlands and 
South Africa, to name only a few (Jang & An, 2022; Mostert 
et  al., 2007; Pienaar & Sieberhagen, 2005; Römer, 2016; 
Schaufeli et  al., 2002a; Tayama et  al., 2019). Although the 
UWES-S has been validated among South African university 
students, the study only focused on Afrikaans and Setswana-
speaking students and found one vigour item (‘When I am 

studying, I feel mentally strong’) to have a different meaning 
across the two language groups (Mostert et  al., 2007). 
Similarly, another South African study used a small sample 
of student leaders, primarily white and Afrikaans speaking 
(Pienaar & Sieberhagen, 2005). Studies have used various 
forms of the UWES-S, including the UWES-S17 (17 items), 
UWES-S14 (14 items) and UWES-S9 (9 items) (Jang & An, 
2022; Rastogi et  al., 2018; Serrano et  al., 2019), with this 
literature review including all forms of the UWES-S. 

Studies testing the factorial validity of the UWES-S on 
student populations found conflicting results, with 
international studies supporting either the original three-
factor structure (Cadime et  al., 2016; Loscalzo & Giannini, 
2018), two-factor structure (vigour and dedication with 
absorption) (Dimitriadou et  al., 2020), another two-factor 
structure (vigour and dedication with absorption) (Naudé & 
Rothmann, 2004) or one-factor structure (Römer, 2016; 
Serrano et  al., 2019). South African studies conducted on 
university students have also supported the three-factor 
(Pienaar & Sieberhagen, 2005), two-factor (vigour and 
dedication with absorption) (Mostert et al., 2007) and one-
factor structures (Cilliers et al., 2018).

Furthermore, an initial analysis of the invariance of the 
UWES-S on the student population found that only the 
absorption factor of the UWES-S was invariant across 
university students in Spain, Portugal and the Netherlands 
(Schaufeli et al., 2002a). However, international studies have 
found the UWES-S to be invariant across gender, class year, 
academic major and choice of department (Carmona-Halty 
et al., 2019; Chi et al., 2022; Dimitriadou et al., 2020). Within 
South Africa, Mostert et al.’s (2007) measurement invariance 
of the two-factor UWES-S (vigour and dedication) was 
established across Afrikaans and Setswana language groups. 

Although international studies investigating the UWES-S’s 
item bias on the student population are scarce, a South 
African study found that one vigour item (‘while I am 
studying, I feel mentally strong’) had a different meaning for 
Afrikaans and Setswana-speaking students (Mostert et  al., 
2007). 

With regard to the reliability of the UWES-S, the three-factor 
structure showed acceptable Cronbach’s alpha coefficients 
in  studies conducted in Portugal (vigour 0.82, dedication 
0.86 and absorption 0.84) and Italy (vigour 0.82, dedication 
0.88 and absorption 0.76) (Cadime et  al., 2016; Loscalzo & 
Giannini, 2018). A Greek study using a two-factor structure 
showed reliable Cronbach’s alpha coefficients (vigour 0.73 
and dedication with absorption 0.85) (Dimitriadou et  al., 
2020). The one-factor structure has also showed acceptable 
Cronbach’s alpha coefficients in studies conducted in Korea 
(0.83) and Spain (0.91) (Römer, 2016; Serrano et  al., 2019). 
Additionally, a study conducted in South Africa found 
Cronbach’s alpha coefficients (vigour 0.77, dedication 
0.85  and absorption 0.60) for the three-factor UWES-S 
(Pienaar & Sieberhagen, 2005).
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Rational and aim
The UWES-S has been used to highlight the impact of student 
engagement on student success and performance (Carmona-
Halty et  al., 2021). Additionally, recent studies have also 
identified how student engagement can affect life satisfaction 
(Rastogi et  al., 2018), entrepreneurship behaviour (Liu et  al., 
2023) and mental health challenges (Ishimaru et  al., 2023). 
However, according to the Employment Equity Act, No. 55 of 1998, 
before any psychometric assessment may be used, it must be 
proven scientifically valid, reliable and fair (Government 
Gazette, 1998). Moreover, the validation of psychometric 
assessment is a continuous process to ensure that the application 
of an instrument is still appropriate (Schaap & Kekana, 2016). 
Therefore, this study aimed to revalidate the psychometric 
properties of the UWES-S, specifically focusing on factorial 
validity, measurement invariance, item bias and internal 
consistency in a sample of university students across multiple 
campuses of a South African tertiary institution.

Research design
Research approach
This study used a quantitative research approach. Quantitative 
research uses a deductive approach to confirm, reject or add 
credibility to existing theories by measuring variables (Leavy, 
2017). The study also used a cross-sectional design, allowing 
data to be collected at a specific point in time using an online 
questionnaire (Zangirolami-Raimundo et al., 2018). 

Research participants and procedure
This study utilised a stratified convenience sampling technique, 
categorising university students from a South African tertiary 
institution into subgroups based on their campus affiliation 
and home language. Approval for data collection across the 
three campuses was obtained from the university’s ethical, 
research and management structures. All students enrolled at 
any of the three campuses were invited to participate in this 
study. Data were collected through a secure quick response 
code (QR) distributed using electronic and physical pamphlets. 
The QR code directed participants to the QuestionPro platform. 
The link was distributed electronically and through fieldworkers 
across the three respective campuses. The trained fieldworkers 
conducted awareness sessions to explain the study’s purpose 
and the participants’ involvement before voluntary participation. 
Before completing the questionnaire, participants were 
provided with detailed information regarding the purpose 
and nature of the study, along with the intended outcomes. 
Moreover, participants were required to sign a consent form 
and complete a biographical questionnaire electronically. The 
biographical and engagement questionnaire took approximately 
15–20 min to complete.

The sample consisted of 2434 participants, of which 887 (36.4%) 
were between the ages of 17 years and 20 years, followed by 667 
(27.4%) being older than 25 years and 840 (34.2%) aged between 
21 years and 24 years. Furthermore, in terms of language, 685 
(28.1%) indicated that they spoke Afrikaans, followed by 472 

(19.4%) speaking Setswana, 255 (10.5%) speaking Sesotho, 190 
(7.8%) speaking English and 808 (33.4%) speaking another 
language. Although other language groups participated in this 
study, bias and invariance analyses were only conducted on the 
four primary recognised language groups (Afrikaans, English, 
Setswana and Sesotho) at the specific university and the three 
campuses. Most participants were enrolled at campus two 
(67.4%), followed by campus one (19.3%), with the remaining 
participants studying at campus three (12.5%). Regarding 
gender, the sample was predominantly male, with 1779 men 
(73.1%) and 600 women (24.7%). Regarding ethnicity, 1571 
(64.5%) of the sample were Black, followed by 691 (28.4%) 
White, 110 (4.5%) Mixed race, 23 (0.9%) Indian, 5 (0.2%) Asian 
and 14 (0.6%) indicated other. Given that the biographical 
questionnaire was optional, percentages not equalling 100% are 
because of missing values. 

Measuring instruments
Participants completed a biographical questionnaire to report 
on the sample characteristics and adhere to the American 
Psychological Association reporting standards (Appelbaum 
et al., 2018). The biographical information collected includes the 
participant’s age, home language, campus, gender and ethnicity.

Student engagement was measured with the Utrecht Work 
Engagement Scale-Student (UWES-S) version developed by 
Schaufeli et  al. (2002a). The UWES-S consists of 14 items, 
measuring three dimensions: five items measure vigour (e.g., 
‘When studying I feel strong and vigorous’), five items 
measure dedication (e.g., ‘I am proud of my studies’) and 
four items measure absorption (e.g., ‘I can get carried away 
by my studies’). Responses were captured on a seven-point 
Likert scale ranging from 0 (never) to 6 (every day). 

Statistical analysis
Statistical analysis was conducted using the Mplus 8.9 
modelling programme (Muthén & Muthén, 2023). 
Confirmatory factor analysis was used to estimate the fit 
between different theorised models (Piedmont, 2014). The 
following fit statistics were used to establish an acceptable fit: 
the Chi-square statistic (χ²), standard root mean square residual 
(SRMR), root mean square error of approximation (RMSEA), 
Tucker–Lewis index (TLI) and the comparative fit index (CFI) 
(Brown & Moore, 2012). Values of less than 0.05 for SRMR and 
below 0.08 for RMSEA indicate an acceptable fit (Van De 
Schoot et al., 2012). Concerning TLI and CFI values, 0.90 and 
above were considered a good fit, with values above 0.95 being 
considered excellent (Van De Schoot et al., 2012).

Measurement invariance was calculated for language and 
campus groups. Multi-group confirmatory factor analysis was 
used to test for configural invariance (i.e., the factors structure 
similar across groups), metric invariance (i.e., the factors 
interpreted similarly across groups) and strong invariance (i.e., 
the item threshold similar across groups) (Morin et al., 2020). 
Tucker–Lewis index and CFI values above 0.90 are considered 
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acceptable, with values above 0.95 being considered better, 
whereas values less than 0.08 for RMSEA are considered 
acceptable and below 0.05 being better (Van De Schoot et al., 
2012). Additionally, the changes in ∆RMSEA, ∆SRMR and 
∆CFI were considered as they are less susceptible to changes in 
sample size and observable variables (Shi et al., 2019). Changes 
in ∆RMSEA should be less than 0.015, and ∆CFI should not 
deteriorate the model by more than −0.01 (Chen, 2007).

Item bias was detected using differential item functioning 
(DIF) between the four language groups (Afrikaans, English, 
Setswana and Sesotho) and the three campuses that 
participated in the study. Uniform bias and non-uniform bias 
were assessed using the lordif package (Choi et  al., 2011) 
within R studio (https://rstudio.com/). Bias was identified 
by using ordinal logistic regressions to generate three 
likelihood-ratio statistics (χ2) and comparing the following 
models (Equation 1, Equation 2, Equation 3 and Equation 4) 
(Choi et al., 2011):

Model 0 : logit P (ui ≥ κ) = αk� [Eqn. 1]

Model 1 : logit P (ui ≥ κ) = αk + β1 * ability� [Eqn. 2]

Model 2 : logit P (ui ≥ κ) = αk + β1 * ability + β2 * group� [Eqn. 3]

Model 3 : logit P (ui ≥ κ)  =  αk + β1 * ability + β2 * group + 
β2 * ability * group� [Eqn. 4]

Uniform bias can be identified with a statistical significance 
(p < 0.01) when comparing models one and two ( 12

2χ ; degree of 
freedom [df ] = 1. Non-uniform bias with statistical significance 
(p < 0.01) is identified by comparing models two and three 
( ; 1)23
2χ =df . Total bias with statistical significance is identified 

by comparing models one and three ( ; 1)13
2χ =df  (Choi et al., 

2011). The Pseudo-McFadden R2 statistics were used to 
indicate the magnitude or practical significance of the DIF. 
Values of less than 0.13 are considered negligible, values 
between 0.13 and 0.26 are considered moderate and values 
above 0.26 are large (Zumbo, 1999). Additionally, the β1 
coefficients were used to measure uniform bias by comparing 

models one and two with a 10% threshold indicating practical 
significance (Crane et al., 2007). Cronbach’s alpha coefficient 
and McDonald’s omega coefficients were calculated to 
determine the scale’s internal consistency, with values 
exceeding 0.70 regarded as acceptable (Hoyle, 2023). 

Ethical considerations
In addition to obtaining permission from the Vice-Chancellor 
of Teaching and Learning, the research proposal was also 
approved by the university’s scientific and ethics committee 
for student data collection. The study was conducted as part of 
an ongoing research project. Ethical clearance to conduct this 
study was obtained from the North-West University Economic 
and Management Sciences Research Ethics Committee (EMS-
REC) (No. NWU-HS-2014-0165) Additionally, the electronic 
consent form that participants had to sign before completing 
the questionnaire outlined critical ethical considerations, 
including confidentiality, anonymity, voluntary participation 
and the processing of personal information. To enhance 
confidentiality, the biographical questionnaire did not include 
identifiable information (e.g. name, surname and contact 
information). Participants could also withdraw their 
participation at any time during the questionnaire.

Results
Factorial validity
The factorial validity of the UWES-S factor structure was 
analysed using confirmatory factor analysis. Based on 
literature, four models were examined, including a one-
factor model (all items loading onto one-factor), a two-factor 
model (vigour with dedication and absorption), an alternative 
two-factor model (vigour with dedication and absorption) 
and the original three-factor model. Table 1 represents the 
results of the confirmatory factor analysis for the UWES-S14.

The common factor analysis (CFA) results for the overall 
sample indicate that the three-factor model had a superior fit 
(χ² = 1641.034; df = 74; CFI = 0.977; TLI = 0.972; RMSEA = 0.094 
[0.090, 0.098]; SRMR  =  0.036) when compared to the other 

TABLE 1: Confirmatory factor analysis.
Model χ2 df CFI TLI RMSEA 90%CI SRMR

Overall (N = 2434)
One-factor CFA 4803.07 77 0.93 0.92 0.16 0.16, 0.16 0.06
Two-factor CFA 3877.62 76 0.94 0.93 0.14 0.14, 0.15 0.02
Alternative two-factor CFA 3390.21 76 0.95 0.94 0.13 0.13, 0.14 0.05
Three-factor CFA 1641.03 74 0.98 0.97 0.09 0.09, 0.10 0.04
Language (N = 1602)
One-factor CFA 3587.99 554 0.94 0.96 0.12 0.11, 0.12 0.08
Two-factor CFA 3117.41 544 0.95 0.97 0.11 0.11, 0.11 0.07
Alternative two-factor CFA 2859.28 544 0.95 0.97 0.10 0.10, 0.11 0.07
Three-factor CFA 2007.81 530 0.97 0.98 0.08 0.08, 0.09 0.06
Campus (N = 2414)
One-factor CFA 5637.91 446 0.91 0.93 0.12 0.12, 0.12 0.09
Two-factor CFA 2956.76 388 0.96 0.98 0.09 0.09, 0.09 0.06
Alternative two-factor CFA 2560.47 388 0.97 0.98 0.08 0.08, 0.09 0.06
Three-factor CFA 1354.80 429 0.98 0.99 0.05 0.05, 0.05 0.04

χ², Chi-squared; df, degrees of freedom; CFA, common factor analysis; CFI, comparative fit index; TLI, Tucker–Lewis index; RMSEA, root mean square error of approximation; CI, confidence interval; 
SRMR, standardised root mean squared residual. 
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factor structures. Consequently, the three-factor model was 
selected for further analysis. 

The standardised factor loadings (λ) of the UWES-S14 
indicate the variance explained by individual items and 
their corresponding factor. Table 2 represents the items’ 
standardised loadings (λ).

Factor loadings for the UWES-S14 were statistically significant 
(p  <  0.001) and positive. Factor loadings ranged between 
medium (≥ 0.500) and high (≥ 0.700) except for one dedication 
item DE5, ‘I find my studies challenging’ (Schaufeli et  al., 
2002a, p. 478), which had a negative factor loading with a 
small effect of -0.187 (Shevlin & Miles, 1998). Consequently, 
this item (DE5) was omitted from further analysis. 

The correlation coefficients (r) were calculated to explore the 
relationship between variables on a scale ranging from −1 
to +1 (Schober et al., 2018). The effect sizes of these values 
were classified as small (r ≥ 0.10), medium (r ≥ 0.30) or large 
(r  ≥ 0.50) (Cohen, 2013). Table  3  depicts the correlation 
between the three UWES-S14 factors. 

The results of the correlation matrix indicated that 
dedication had a strong positive correlation with vigour 
(0.799). Similarly, absorption strongly correlates with 
vigour (0.828) and dedication (0.734).

Measurement invariance
The UWES-S’s measurement invariance was analysed using 
language (Afrikaans, English, Sesotho and Setswana) and 
three campus groups. Table 4 shows the results of the 
configural, metric and strong invariance.

The fit indices (measurement invariance) for the three-
factor UWES-S14 showed sufficient configural, metric and 
strong invariance across language and campus groups. 
The TLI and CFI values were above 0.90 (Van De Schoot 
et  al., 2012) and ∆CFI and ∆TLI deteriorated by no more 
than 0.01 (Chen, 2007). Moreover, ∆RMSEA values did not 
increase more than 0.015 (Chen, 2007). 

Item bias
Differential item functioning was used to test possible item 
bias between the language (Afrikaans, English, Sesotho and 
Setswana) and three campus groups. Table  5  displays the 
DIF for the language groups participating in this study. 
Specifically, it presents the uniform, total and non-uniform 
biases and the effect size of the bias.

Uniform bias was identified for all vigour items (p < 0.01 for 12
2χ ), 

except item 3, total bias for all items (p < 0.01 for 13
2χ ) and non-

uniform bias for items 1 and 3 (p < 0.01 for 23
2χ ). Similarly, there 

was uniform bias identified for all dedication items (p < 0.01 for 
12
2χ ) except item 3, total bias for all items (p < 0.01 for 13

2χ ) except 
for item 3 and non-uniform bias for item 2 (p < 0.01 for 23

2χ ). 

Furthermore, three absorption items (items 1, 3 and 4) showed 
uniform bias (p < 0.01 for 12

2χ ), total bias (p < 0.01 for 13
2χ ) and 

non-uniform bias (p  <  0.01 for 23
2χ ). Although multiple items 

were identified as biased, the effects were negligible based on 
the Pseudo-McFadden R2 values  smaller than 0.13 and ∆β1 
coefficients smaller than 0.10 (10%). 

Table 6 displays the DIF for the campus groups. 
Specifically, it presents the uniform, total and non-
uniform biases and the effect size of the bias.

Uniform bias (p < 0.01 for 12
2χ ) and total bias (p < 0.01 for 13

2χ ) were 
identified for three vigour items (items 1, 2 and 3). Additionally, 
total bias (p < 0.01 for 13

2χ ) and non-uniform bias (p < 0.01 for 23
2χ ) 

were present for two vigour items (items 3 and 5). Moreover, 
three dedication items (items 1, 2 and 3) indicated uniform bias 
(p < 0.01 for 12

2χ ) and total bias (p < 0.01 for 13
2χ ), while non-uniform 

bias (p < 0.01 for 23
2χ ) was present for item 2. Additionally, three 

absorption items (items 1, 3 and 4) were identified with uniform 
bias (p < 0.01 for 12

2χ ), total bias (p < 0.01 for 13
2χ ) and non-uniform 

bias (p < 0.01 for 23
2χ ). Again, these effects were negligible based 

on the pseudo-McFadden R2 values being smaller than 0.13 and 
∆β1 coefficients smaller than 0.10 (10%). 

Reliability
Internal consistency was measured using Cronbach’s alpha 
(α) and McDonald’s omega (ω) coefficients. Internal 
consistency of the three-factor UWES-S (vigour, dedication 
and absorption) is depicted in Table 7.

Cronbach’s alpha coefficient (α) and McDonald’s omega 
coefficient (ω) exceeded 0.70, indicating acceptable 
internal consistency (Hoyle, 2023).

TABLE 3: Estimated correlation matrix (N = 2434).
Factors 1 2 3

1. Vigour 1.00 - -
2. Dedication 0.80 1.00 -
3. Absorption 0.83 0.73 1.00

Note: Values ≥ 0.100 = small effect; Values ≥ 0.300 = medium effect; Values ≥ 0.500 = large 
effect.

TABLE 2: Standardised factor loadings (N = 2434).
Factors Items Loadings SE p*

Vigour VI1 0.86 0.01 0.000
VI2 0.81 0.01 0.000
VI3 0.79 0.01 0.000
VI4 0.92 0.00 0.000
VI5 0.69 0.01 0.000

Dedication DE1 0.89 0.01 0.000
DE2 0.94 0.00 0.000
DE3 0.93 0.00 0.000
DE4 0.86 0.01 0.000
DE5 -0.19 0.02 0.000

Absorption AB1 0.52 0.02 0.000
AB2 0.70 0.01 0.000
AB3 0.88 0.01 0.000
AB4 0.76 0.01 0.000

SE, standard error.
*, All p-values < 0.001. 
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Discussion
Similar to the working population, students also experience 
demands, such as workload, time constraints and cognitive 
challenges (Cilliers et al., 2018; Lesener et al., 2019), which 
are associated with physical and psychological consequences 

such as stress, disengagement and student attrition 
(Bumbacco  & Scharfe, 2023; Chipchase et  al., 2017; Martin 
et  al., 2021). Conversely, student resources such as lecturer 
support, peer support and developmental opportunities 
(Cilliers et  al., 2018; Lesener et  al., 2019) assist students in 
attaining their academic goals, managing demands, 
motivating students to continue with their studies and lead to 
higher levels of study engagement (Cilliers et  al., 2018; 
Lesener et  al., 2019). Indeed, multiple  studies have 
demonstrated the beneficial impact of student engagement on 
students’ academic performance, graduation rates and 
involvement (Carmona-Halty et al., 2021; Snijders et al., 2020). 

TABLE 6: Differential item functioning for campus (N = 2414).
Group Items u12

2χχ t13
2χχ n23

2χχ Δβ1 R122 R132 R232

Vigour Item 1 0.0024 0.0066 0.3469 0.0089 0.0014 0.0017 0.0002
Item 2 0.0000 0.0000 0.0284 0.0143 0.0032 0.0041 0.0008
Item 3 0.1343 0.0053 0.0047 0.0009 0.0005 0.0017 0.0012
Item 4 0.0000 0.0000 0.4945 0.0059 0.0027 0.0029 0.0002
Item 5 0.0216 0.0004 0.0018 0.0034 0.0009 0.0024 0.0015

Dedication Item 1 0.2485 0.5874 0.9797 0.0003 < 0.0003 0.0004 0.0000
Item 2 0.3718 0.1894 0.1253 0.0007 0.0003 0.0009 0.0006
Item 3 0.1741 0.0409 0.0393 0.0026 0.0005 0.0014 0.0009
Item 4 0.0402 0.0210 0.0772 0.0045 0.0010 0.0017 < 0.0007

Absorption Item 1 0.0705 0.0000 0.0000 0.0023 0.0008 0.0066 0.0059
Item 2 0.2894 0.1124 0.0819 0.0011 0.0003 0.0009 0.0006
Item 3 0.1476 0.2301 0.4096 0.0006 0.0005 0.0007 0.0002
Item 4 0.0001 0.0001 0.0769 0.0101 0.0023 0.0029 0.0006

Note: Values are indicated in bold text when the log-likelihood values of modes are compared and statistically significant differences are detected (p < 0.01). 12
2χ , Chi-square of model 1 compared 

to model 2; 13
2χ , Chi-squared of model 1 compared to model 3; 23

2χ  Chi-square of model 2 compared to model 3; β1, change in beta coefficient; R122 , pseudo-Mcfadden R2 of model 1 compared 

to model 2; R132 , pseudo-Mcfadden  of model 1 compared to model 3; 23
2χ , pseudo-Mcfadden R2 of model 2 compared to model 3. u, uniform bias; t, total bias; n, non-uniform bias. 

TABLE 5: Differential item functioning for language (N = 1602).
Group Items u12

2χχ t13
2χχ n23

2χχ Δβ1 R122 R132 R232

Vigour Item 1 0.0054 0.0002 0.0029 0.0195 0.0022 0.0046 0.0024
Item 2 0.0000 0.0000 0.1618 0.0556 0.0095 0.0104 0.0009
Item 3 0.0519 0.0000 0.0000 0.0062 0.0013 0.0071 0.0058
Item 4 0.0000 0.0000 0.1654 0.0039 0.0052 0.0061 0.0008
Item 5 0.0002 0.0025 0.9580 0.0353 0.0034 0.0035 0.0001

Dedication Item 1 0.0000 0.0000 0.8550 0.0047 0.0061 0.0063 0.0002
Item 2 0.0000 0.0000 0.0000 0.0408 0.0136 0.0195 0.0059
Item 3 0.8456 0.1736 0.0424 0.0002 0.0002 0.0017 0.0016
Item 4 0.0045 0.0055 0.1555 0.0105 0.0028 0.0039 0.0011

Absorption Item 1 0.0000 0.0000 0.0000 0.0069 0.0095 0.0218 0.0123
Item 2 0.1790 0.0361 0.0356 0.0008 0.0009 0.0024 0.0015
Item 3 0.0000 0.0000 0.0000 0.0409 0.0214 0.0256 0.0042
Item 4 0.0000 0.0000 0.0033 0.0119 0.0066 0.0090 0.0024

Note: Values are indicated in bold text when the log-likelihood values of modes are compared and statistically significant differences are detected (p < 0.01). 23
2χ , Chi-square of model 1 compared 

to model 2; R13
2 , Chi-squared of model 1 compared to model 3; R232 Chi-square of model 2 compared to model 3; β1, change in beta coefficient; R122, pseudo-Mcfadden R2 of model 1 compared to 

model 2; R232, pseudo-Mcfadden R2 of model 1 compared to model 3; R232, pseudo-Mcfadden R2 of model 2 compared to model 3u, uniform bias; t, total bias; n, non-uniform bias.

TABLE 4: Results of the measurement invariance models across the language and campuses.
Group χ2 df CFI TLI RMSEA CM ∆CFI ∆TLI ∆RMSEA

Language (N = 1602)
M1: Configural 1492.28 296 0.98 0.97 0.10 [0.10, 0.10] - - - -
M2: Metric 1506.51 329 0.98 0.97 0.09 [0.09, 0.10] M1 0.00 +0.00 -0.01
M3: Strong 2007.77 530 0.97 0.98 0.08 [0.08, 0.09] M2 -0.01 +0.00 -0.01
Campus (N = 2414)
M1: Configural 1688.92 222 0.98 0.97 0.09 [0.09, 0.09] - - - -
M2: Metric 1626.74 244 0.98 0.98 0.08 [0.08, 0.09] N1 +0.00 +0.00 -0.01
M3: Strong 1536.12 378 0.98 0.99 0.06 [0.06. 0.06] N2 +0.01 +0.01 -0.02

M, model; χ² = Chi-squared; df, degrees of freedom; CFI, Comparative fit index; TLI, Tucker–Lewis index; RMSEA, root mean square error of approximation; ΔCFI, delta (change in) CFI; ΔTLI, delta 
(change in) TLI; ΔRMSEA, delta (change in) RMSEA.

TABLE 7: Reliability analysis (N = 2434).
Factors Cronbach’s alpha McDonald’s omega

Vigour 0.87 0.88
Dedication 0.78 0.85
Absorption 0.77 0.77
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Nevertheless, their psychometric properties must be 
established before engagement questionnaires can be used 
on the student population (Schaap & Kekana, 2016). 

Therefore, this study assessed the psychometric 
properties of the UWES-S14 to determine whether the 
instrument is valid, reliable, invariant and unbiased for 
measuring university student engagement within the 
South African context. Specifically, the study examined 
factor validity, measurement invariance, item bias and 
internal consistency. 

Factor validity was assessed using confirmatory factor 
analysis to measure the fit of various measurement models. 
The findings supported the original three-factor (vigour, 
dedication and absorption) structure, demonstrating 
superior fit. Notably, the factor loading results indicated 
one problematic dedication item (item 5: ‘I find my studies 
challenging’) (Schaufeli et  al., 2002a, p. 478), which 
displayed a negative and non-significant factor loading. In 
this context, the item may reflect the perceived difficulty 
of the study environment rather than dedication itself. 
Considering the diverse sample, this issue could stem 
from item formulation or content (Van De Vijver & Leung, 
2021). Negative factor loadings often indicate that the item 
is inversely worded to others, suggesting a potential need 
for reverse scoring (Chen, 2017). Nevertheless, the results 
are aligned with previous validation studies that used the 
UWES-S in Portuguese (Cadime et  al., 2016) and Italian 
(Loscalzo & Giannini, 2018) university student 
samples.  Moreover, it supports the original three-factor 
structure proposed by the author of the scale (Schaufeli 
et al., 2002a).

Measurement invariance was examined by testing for 
configural, metric and strong invariance across language 
and campus groups. The invariance testing indicated full 
configural, metric and strong invariance across language 
and campus groups participating in this study. Initial 
analysis of the UWES-S only supported invariance for the 
absorption factor across university samples in the 
Netherlands, Spain and Portugal (Schaufeli et al., 2002a). 
However, our results are aligned with other studies that 
found full invariance (configural, metric and scalar 
invariance) for the three-factor UWES-S across gender 
groups in Chile (Carmona-Halty et al., 2019) and academic 
levels in Portugal (Cadime et al., 2016). 

Item bias was assessed across language and campus groups 
using DIF. In terms of language groups, uniform bias was 
identified for four vigour items (items 1, 2, 4 and 5), three 
dedication items (items 1, 2 and 4) and three absorption items 
(items 1, 3 and 4). Additionally, total bias was observed for all 
the vigour items (items 1, 2, 3, 4 and 5), three dedication items 
(items 1, 2 and 4) and three absorption items (items 1, 3 and 4). 
Non-uniform bias was identified for two vigour items (items 
1 and 3), one dedication item (item 2) and three absorption 
items (items 1, 3 and 4). Similar results were observed between 

the three campus groups. Specifically, uniform bias was 
identified for three vigour items (items 1, 2 and 4) and one 
absorption item (item 4). Total bias was identified for all the 
vigour items (items 1, 2, 3, 4 and 5) and two absorption items 
(items 1 and 4). Lastly, non-uniform bias was identified for 
two vigour items (items 3 and 5) and one absorption item 
(item 1). The item bias identified within the various language 
and campus groups can potentially be attributed to cultural 
differences, item interpretation and ambiguous wording of 
items (He & Van De Vijver & Leung, 2012). However, further 
analysis indicated that the effect of the item bias within the 
language and campus groups is negligible and non-
significant. According to Zumbo (1999), for an item to be 
considered biased, the pseudo-McFadden R2 value needs to 
exceed 0.05. Additionally, the ∆β1 coefficients can also be 
used with values exceeding 0.10 (10%), indicating practical 
significance (Crane et  al., 2007). Therefore, as the pseudo-
McFadden R2 values do not exceed 0.05 and ∆β1 coefficients 
do not exceed 0.10, we found sufficient evidence to support 
the unbiased application of the UWES-S within our sample. 
Studies investigating the item bias of the UWES-S are limited, 
and only one South African study that examined DIF could be 
identified. The study found that Setswana-speaking students 
encountered difficulty with one vigour item ‘when I am 
studying, I feel mentally strong’ (Mostert et al., 2007). 

Internal consistency was measured using Cronbach’s alpha 
coefficient alpha (α) and McDonald’s omega (ω) coefficient. 
The results indicate acceptable internal consistency for 
vigour (α = 0.873, ω = 0.878), dedication (α = 0.783, ω = 0.849) 
and absorption (α  =  0.769, ω  =  0.772). These findings are 
consistent with previous studies involving Portuguese, 
Italian and South African students, which reported acceptable 
Cronbach’s alpha coefficients for the three-factor UWES-S 
(Cadime et  al., 2016; Loscalzo & Giannini, 2018; Pienaar & 
Sieberhagen, 2005).

Limitations and recommendations
Although this study provides preliminary evidence for the 
valid, reliable and unbiased use of the UWES-S within the 
university context, several limitations should be highlighted. 
Firstly, the study was conducted on three campuses of a 
specific South African university, and the sample was 
predominantly male (73.1%), limiting the generalisation 
and application of the findings. Future replications should 
be conducted in other tertiary institutions to enhance the 
application of the UWES-S within the university context. 

Secondly, multiple items within the UWES-S contained 
bias, which could affect the application of the measure 
across diverse groups. Although the effect was negligible, 
further research is needed to identify whether the bias 
was  sample specific. In addition to item bias, the result 
indicates one problematic dedication item (item 5) 
‘I  find  my studies challenging’ (Schaufeli et  al., 2002a, 
p.  478) with negative factor loadings warranting further 
investigation regarding its formulation and scoring (Chen, 
2017; Van De Vijver & Leung, 2021). 

http://www.sajip.co.za�


Page 9 of 11 Original Research

http://www.sajip.co.za Open Access

Thirdly, only measured invariance across four language groups 
and three campuses was analysed. Future studies, especially in 
South Africa, can broaden their analysis to measure the 
invariance of the UWES-S across other language groups, 
genders, faculties and tertiary institutions. This would assist 
further in making cross-cultural and regional comparisons. 

Fourthly, to advance research on academic engagement, it 
would be valuable to explore the application of the 
UWES-S14 within the field of artificial intelligence (AI)-
driven analytics. Artificial intelligence technology simulates 
human intelligence in machines, allowing them to process 
data, recognise patterns and make autonomous decisions 
(Sheikh et  al., 2023). Given the growing integration of 
AI analytics in various domains, particularly psychometrics 
(Wang et  al., 2023), AI-driven analytics can enhance the 
study of academic engagement by facilitating the analysis 
of large datasets, the identification of complex patterns, the 
development of predictive models that provide early 
warning signs of disengagement and the implementation of 
personalised interventions.

Conclusion
This study aimed to examine the psychometric properties of 
the UWES-S14 for a sample of South African university 
students. Specifically, it evaluated factorial validity, 
measurement invariance, item bias and internal consistency. 
The results of this study provide adequate evidence to 
support the three-factor structure of the UWES-S and 
demonstrate measurement invariance (configural, metric 
and strong invariance) across the language and campus 
groups involved in this study. The analysis also found the 
UWES-S to be unbiased across language and campus 
groups. Moreover, the three-factor UWES-S was deemed 
reliable. Therefore, this study supports the valid, reliable 
and unbiased application of the UWES-S among university 
students in South Africa.
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