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Abstract

The purpose of this study was to test the validity and reliability of the Utrecht Work
Engagement Scale for Students (UWES-S) among Chinese early childhood pre-service teachers
(ECPTs) and to corroborate the factor structure of both the UWES-17S and UWES-9S. The
study examined the UWES-17S and UWES-9S through CFA, convergent validity, reliability, and
inter-correlations with a sample of 515 ECPTs in China. The modified UWES-17S and UWES-
9S models showed acceptable fit indices, with the 9-item, 3-factor model showing a slightly
better fit than the 17-item version. Both models had good convergent validity, with the
UWES-9S performing slightly better. In both versions, strong positive correlations were found
across all dimensions. The UWES-17S showed slightly higher internal consistency across the
total scale and its three factors. The study confirmed the 3-factor structure of UWES-17S and
UWES-9S, confirming that they are reliable tools for assessing Chinese ECPTs’ learning
engagement. The UWES-9S model is simpler and has a better fit, while the UWES-17S has an
advantage in reliability.
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Introduction

Engagement is described by Schaufeli et al. (2002), as a positive, fulfilling, work-related
mental state. As an aspect of positive psychology, engagement not only enhances
performance and outcomes but also effectively reduces negative psychological states and
symptoms, such as burnout (Tatha et al.,, 2024). For students, learning engagement
represents a sustained state and positive emotions throughout the learning process, typically
characterized by vigor, dedication, and absorption (Schaufeli et al., 2002; Qi et al., 2024). This
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concept is closely associated with students’ learning status and serves as a crucial indicator
for assessing early childhood teacher education programs (Qin et al., 2021).

Studying learning engagement is crucial for ECPTs. Previous studies have shown that learning
engagement is closely related to academic achievement, psychological health, and learning
burnout, and lack of engagement can lead to poor academic performance or certain
psychological problems (Qi et al., 2024). Improving learning engagement can not only improve
ECPTs' self-efficacy, but also help reduce their learning burnout and stress, and improve
student performance (Yang, 2017; Qin et al., 2021). In the context of Chinese teacher
education, focusing on improving learning engagement and effectively evaluating it can
significantly improve the quality and impact of training programs (Qin et al., 2021). Therefore,
using scientific tools to measure the learning engagement of ECPTs is crucial to understanding
the learning engagement of this group. These tools can help educators, scholars, and
policymakers identify factors that affect engagement, support teacher training, guide
curriculum design, and ultimately promoting the professional development of early childhood
educators and improving early childhood education.

Schaufeli et al. (2002) developed the UWES-S to measure students’ academic engagement.
The original UWES-S included 17 items, but the team later published a shortened version with
9 items (Schaufeli et al., 2006). For the 17-item UWES-S, Schaufeli et al. (2002) discovered
that the 3-factor model fit the data better than the 1-factor model among 314
undergraduates in Spain. Similarly, Fang et al. (2008) reported good reliability and validity for
the scale in Chinese undergraduate and graduate samples, confirming the 3-factor structure.
These findings were consistent with Meng and Jin’s (2017) study on Chinese nursing college
students. In the Korean context, Jang and An (2022) also found the 17-item version to be a
reliable instrument with an applicable 3-factor structure. Likewise, the validity and reliability
of the 9-item UWES-S have been supported by several studies (Carmona-Halty et al., 2019;
Chi et al., 2023).

However, previous research results have shown some inconsistencies. For example, Schaufeli
and Bakker (2004) observed that the model fit of the 9-item scale was better than that of the
17-item scale in the context of 10 different Western countries, with the 3-factor structure of
the 9-item scale outperforming the 1-factor model. In contrast, Chi et al. (2003) found that
the 1-factor, 9-item scale had the best goodness-of-fit index in the Chinese context.
Additionally, the existing body of research on this topic is relatively limited, and the reliability
and validity of the UWES-S for Chinese ECPTs remain uncertain.

This study aims to address these gaps by testing the reliability and validity of the UWES-S
among pre-service teachers in early childhood education in China and confirming the factor
structure of the scale. Our goal is to provide a scientifically robust and accurate research tool,
thereby contributing to the practice and research in early childhood pre-service education
among Chinese pre-service teachers.

Methods and Materials

Methodology and Sample

This study is a cross-sectional validation study designed to evaluate the reliability and validity
of the UWES-S among ECPTs in China. After receiving approval from the Universiti Putra
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Malaysia Ethics Committee (JKEUPM-2023-339), we randomly distributed online
guestionnaires to ECPTs at four universities in China. A total of 515 ECPTs consented to
participate and completed the questionnaire online. They were informed that all personal
information would be used only for research purposes and would be securely protected.

Instrument

This study employed the UWES-S, developed by Schaufeli et al. (2002). We evaluated the
reliability and validity of two versions of the scale: the 17-item UWES-S (UWES-17S) and the
9-item short form (UWES-9S), which excludes items VI1, VI2, VI6, DE1, DE5, AB1, AB2, and
AB6. The UWES-17S includes a 3-factor structure comprising vitality (VI), dedication (DE), and
absorption (AB). For the UWES-9S, we evaluated both the 3-factor and 1-factor structures. All
items were rated on a 7-point Likert scale.

Data Analysis

In this study, data analysis was performed using Amos version 24 and SPSS version 22. First,
a preliminary analysis was performed to calculate the mean, standard deviation (SD),
skewness, and kurtosis. Skewness and kurtosis values between -1.00 and +1.00 were
considered highly normally distributed (George & Mallery, 2003). Next, we used CFA to
evaluate three initial models and two modified models with the following criteria: x?/df<3
(Kline, 1998), GFI=0.90 (Kline, 2005), AGFI>0.90 (Tabachnick & Fidell, 2007), RMSEA<0.05
(MacCallum et al., 1996), TLI (NNFI)>0.90 (Byrne, 1994), CFI>0.90 (Fan et al., 1999), IFI>0.90
(Bollen, 1989). The lower the AIC value, the better the fit. Then, we assessed the convergent
validity of the modified UWES-17S and UWES-9S with an AVE threshold of 0.50 and a CR
threshold of 0.60 (Bagozzi & Yi, 1988). Reliability was measured using Cronbach’s Alpha, and
values above 0.70 were considered acceptable (Karagdz, 2018). Finally, Pearson’s two-tailed
correlation was used to analyze the relationship between the sub-scales and the total scale
of UWES-17S and UWES-9S. When r exceeds 0.70, the correlation is considered very strong
(Cohen, 1988).
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Findings

Preliminary Analysis

Table 1

Descriptive statistics of UWES-S
Items Sample (n=515)

Mean SD Skewness Kurtosis

Vil 4.58 1.44 -0.35 0.10
VI2 4.24 1.32 0.03 0.24
VI3 4.49 1.36 -0.17 0.14
Via 4.49 1.36 -0.04 -0.01
VI5 3.82 1.52 0.25 -0.24
VI6 4.53 1.31 0.03 0.06
DE1 5.02 1.39 -0.29 -0.16
DE2 4.74 1.37 -0.19 -0.02
DE3 4.45 1.36 0.04 0.10
DE4 4.89 1.38 -0.21 -0.15
DES5 5.18 1.29 -0.25 -0.11
AB1 4.86 1.42 -0.26 -0.09
AB2 4.64 1.36 -0.01 -0.13
AB3 4.88 1.38 -0.23 -0.04
AB4 4.62 1.32 -0.02 0.14
AB5 4.63 1.34 -0.04 0.04
AB6 4.29 1.53 0.05 -0.26

The descriptive statistics in Table 1 provide insights into the learning engagement levels of
ECPTs as assessed by the 17-item UWES-S, which includes all items on the UWES-9S. Based
on the table, the mean scores ranged from approximately 3.82 to 5.18, with standard
deviations from 1.29 to 1.53, indicating that ECPTs exhibited a moderately high level of
learning engagement, albeit with some variations within the sample. The skewness and
kurtosis values for all items fall within the range of +1, typically considered indicative of a
normal distribution (George & Mallery, 2003). Therefore, these data were appropriate for
further analysis to assess the psychometric properties of the two versions of UWES-S.
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CFA
Table 2
The CFA Outcomes of the Chinese Version of UWES-S (n=515)

" df x°/df GFI AGFl RMSEA CFl T Il AIC

(NNFI)

UWESL7S 3 70450 116 607 085 080 099 093 092 093 778.50
factor)
UWES9S 3 19183 24 799 093 086 012 096 094 096 233.83
factor)
g‘(’:‘iif)'% 1 40809 27 1511 085 074 017 092 089 092 44400
Modified UVES- 23921 116 198 097 096 004 099 098 099 303.21
175 (3 factor)
Modified UWES- 5544 24 231 099 090 005 099 099 099 97.44

9S (3 factor)

Compared with the UWES-17S (3-factor) model, the UWES-9S (3-factor) model demonstrated
better-fit indices, including GFI (0.93), CFI (0.96), TLI (0.94), and IFI (0.96). Moreover, its AIC
(233.83) was lower, indicating a more parsimonious model. However, the x?/df (>3), AGFI
(<0.90), and RMSEA (>0.05) results in both models, as well as GFI in the UWES-17S (3-factor)
model (<0.90) exhibited a poor fit. Additionally, the results showed that the UWES-9S (1-
factor) model presented a worse fit than the UWES-9S (3-factor) model and UWES-17S (3-

factor) model.

Then, we applied the Bollen bootstrap method to modify the UWES-17S (3-factor) and UWES-
9S (3-factor) models. The fit indices of the two modified models reached the acceptable
threshold, with the 9-item 3-factor model fitting slightly better than the 17-item 3-factor

model.
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Figure 1. The factor structure of UWES-S (A: 3 factor UWES-17S, B: 3 factor UWES-9S)

Convergent Validity

Table 3
AVE and CR of the UWES-S (n=515)
Variable UWES-17S UWES-9S
AVE CR AVE CR
Vi 0.68 0.93 0.74 0.89
DE 0.64 0.90 0.74 0.89
AB 0.69 0.93 0.78 0.92

Table 3 presents the AVE and CR values for the UWES-S across different model configurations
(n=515). The results indicated that both 3-factor models were robust and reliable. Notably,
the AVE values of the UWES-9S were slightly higher than those of the UWES-17S, indicating
that the latent variables in the UWES-9S could better capture the variance of the observed
variables. Thus, we believed that the UWES-9S had advantages in simplicity and measurement
accuracy.

Reliability

Table 4

Cronbach’s alpha coefficients of the UWES-S (n=515)
Variable UWES-17S UWES-9S
VI 0.92 0.88
DE 0.90 0.89
AB 0.92 0.91
UWES-S 0.97 0.95
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As shown in Table 4, both the UWES-17S and UWES-9S models demonstrated high internal
consistency across all dimensions, with a values significantly exceeding 0.70. The UWES-17S
model exhibited slightly higher internal consistency across the three factors compared to the
UWES-9S. Overall, both the UWES-17S and UWES-9S models were reliable for measuring the
learning engagement of Chinese ECPTs within a 3-factor structure.

Inter-correlations

Table 5

Correlations between Sub-Scales and the UWES-S (n=515)
Variable Total scale VI DE AB
Total scale 1 0.94™ 0.95"" 0.94™
VI 0.94™" 1 0.84™" 0.80"""
DE 0.94™" 0.82™" 1 0.85™"
AB 0.96™" 0.85"" 0.86™" 1

KKk

Note. Below diagonal, UWES-17S; above diagonal, UWES-9S; =~ p < 0.001.

Table 5 displays the correlations between the sub-scales of the UWES-S and the total scale,
as well as between the sub-scales. For the UWES-17S, the correlation coefficients between
the sub-scales (VI, DE, and AB) and the total scale ranged from 0.94 to 0.96, while in the
UWES-9S, the correlation coefficients ranged between 0.94 and 0.95. In addition, the
correlation coefficients among all dimensions in both versions of the scale showed strong
positive correlations. The above results illustrated that both UWES-17S and UWES-9S were
effective in measuring learning engagement, although the strength of these relationships
differed slightly.

Discussion

The present study aims to assess the factor structure, reliability, and validity of the Chinese
version of UWES-S among ECPTs. Our study fills the gap in theoretical research on the UWES-
17S and UWES-9S in the context of ECPTs in China and provides a solid theoretical foundation
for future research.

The initial CFA results indicated that the 3-factor UWES-9S model fitted better, followed by
the 3-factor UWES-17S model, except for the x?/df, AGFI, and RMSEA metrics that were not
fitted. After making some modifications to these two models by the Bollen bootstrap method,
both achieved satisfactory fit indices, confirming the 3-factor structure of the UWES-S in this
study. This finding is consistent with previous research on the UWES-17S conducted in Spain
(Schaufeli et al., 2002), China (Meng & Jin, 2017), and Korea (Jang & An, 2022). Similarly, our
finding of the 3-factor structure of the UWES-9S is consistent with a study from Chile
(Carmona-Halty et al., 2019). However, a study using the UWES-9S found that the 1-factor
structure provided the best fit in the context of Chinese in Taiwan (Chi et al., 2023). These
inconsistent findings may be due to differences in the sample’s age or professional
background (Willmer et al., 2019). Therefore, further research is needed to examine the
scale’s applicability across different cultural and professional contexts.

In addition, we found that both the UWES-17S and UWES-9S demonstrated adequate

convergent validity. The UWES-9S showed a slightly higher AVE value compared to the UWES-
17S, which suggests it might be more effective in capturing and measuring observed variables.
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Both versions also exhibited high reliability, with the UWES-17S showing slightly higher
internal consistency across the total scale and its three factors. Moreover, there were strong
positive correlations between the total scale and sub-scales, as well as among the sub-scales
themselves, in both versions. The outcomes in the present study are consistent with
Schaefer’s findings (Schaufeli et al., 2002). These inter-correlations confirm that both scales
are effective for measuring learning engagement.

In conclusion, our findings verify the 3-factor structure of both versions of the UWES-S scale,
indicating that the UWES-17S and UWES-9S are reliable tools for assessing Chinese ECPTs’
learning engagement. The UWES-9S model offers greater simplicity and better fit, which
provides a more scientific and practical tool for assessing pre-service teachers’ engagement
in learning, while the UWES-17S has advantages in terms of reliability. Depending on the
needs of the research, scholars can choose the more concise 9-item scale for better fit, or the
17-item scale for enhanced reliability.

Limitation and Recommendation

One limitation of this study is its cross-sectional design. Future research could adopt
longitudinal research to investigate the changes in learning engagement over time and
identify its influencing factors. In addition, exploring the measurement invariance of the
UWES-S across different samples (e.g., by age or gender) would provide further insights into
the applicability of the scale.
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