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Abstract

Purpose – Since the onset of the COVID-19 pandemic in China, student engagement in online learning has
been a critical issue for all educational institutions. The university student engagement inventory (USEI) is the
most used scale for assessing the construct of student engagement. The present study aimed to evaluate the
psychometric properties of the USEI among 1504 Chinese university studentswho completed a survey through
an online platform between December 2020 and January 2021.
Design/methodology/approach – In this cross-sectional study, content validity, construct validity and
reliability of the scale were assessed.
Findings – The results supported the three-factor model with acceptable goodness of fit (χ2 (71) 5 369.717,
p 5 0.13, χ2/df 5 5.207, comparative fit index (CFI) 5 0.967, normed fit index (NFI) 5 0.960, Tucker–Lewis
index (TLI) 5 0.958, standardized root mean square residual (SRMR) 5 0.030, root mean square error of
approximation (RMSEA) (90% CI) 5 0.053 [0.049, 0.057]), good internal consistency and construct reliability
(Cronbach’s alpha and omega coefficient >0.70) and strong convergent validity. Also, the measurement
invariance was confirmed across gender.
Originality/value – This study showed that the 3-factor structure of USEI with Chinese university students
had good construct validity, internal consistency and reliability. It could help measure student engagement in
online learning in China.

Keywords Student engagement, Online learning, Psychometric evaluation, Chinese version

Paper type Research paper

Introduction
An increasing number of studies support the importance of students’ learning experiences.
As a result, researchers, practitioners and policymakers have focused on student engagement,
including its measures (Bond et al., 2020). In this context, several influential theories, such as
the theory of involvement (Astin, 1999), sociocultural theories of engagement (Kahu, 2013; Kahu
and Nelson, 2018a, b) as well as the conceptualization of student engagement (Fredricks et al.,
2004) have developed clarification around the widely used construct.

Student engagement, which can be distinguished from other related concepts, such as
belonging, involvement or participation (Baron and Corbin, 2012), is dynamically influenced by
positive behavior, cognitive and affective components exhibited during deep learning (Jean,
2015). A positive, fulfilling state ofmind about one’swork is a crucial component of engagement
(Antoinette Bargagliotti, 2012). Consequently, many studies agree that the three dimensions of
behavioral (BE), emotional (EE) and cognitive engagement (CE) best explain the dynamic and
multifaceted aspects of student engagement (Allen andBoyle, 2023; Fredricks et al., 2016). In the
learning process, BE is the explicit behavior that reflects students’ participation in learning. CE
involves students’ thoughts mainly about their desire and effort to understand and master
complex content and skills. In contrast, EE involves a student’s positive and negative reactions
(e.g. happiness, sadness, anxiety) to learning opportunities and assignments (Hu and Li, 2017;
Maroco et al., 2016; Sinval et al., 2021). The emotional component has sometimes been
conceptualized as a student’s sense of belonging to an academic institution. However, there is a
growing understanding that student engagement (sometimes referred to as academic
engagement) is a distinct construct (See Allen and Boyle, 2023 for a review; Allen et al.,
2021b; Furlong et al., 2003). Thus, having reliable and valid measurement tools allows
researchers to be precise in their conceptualizations or operationalization of constructs to avoid
imprecise terminology (Allen et al., 2021a; Allen and Kern, 2017, 2019).

According to the United States (US) “National Survey of Student Engagement” (NSSE, 2014),
the amount of time and effort that a student invests in studying and undertaking other
meaningful educational activities can be encompassedwithin the concept of student engagement
(Whitton and Moseley, 2014). Other student engagement outcomes in educational systems are
indicated by a range of activities that enhance learning and professional development (Peters
et al., 2019), performance as well as an institution’s reputation (Trowler, 2010). At an individual
level, in addition to personal development, satisfaction and feelings of well-being are also
recognized outcomes (Jean, 2015; Rahmatpour et al., 2019b). Furthermore, higher student
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engagement in academic activities is associated with higher academic achievement (Dunn and
Kennedy, 2019; Lei et al., 2018), resilience (Ahmed et al., 2018; Skinner et al., 2016) as well as a
lowered risk of burnout (Palos

’
et al., 2019; Rahmatpour et al., 2019a). It is also reportedly

associated with an improved sense of school belonging (Wong et al., 2019) as well as a higher
retention rate (O’Keeffe, 2013) and lower rates of drop-out (Klem and Connell, 2004).

The COVID-19 pandemic forced global shutdowns of educational institutions (e.g.
universities), causing educational systems to adopt drastic changes, like remote learning where
traditional face-to-face pivoted to delivery through online platforms. Education systems in China
followed a policy entitled Suspending Classes without Stopping Learning,which shifted learning to
online formats (She et al., 2021a; Zhang et al., 2020). Online learning refers to using the Internet and
related technologies to prepare and present materials for educational, teaching and program
management purposes (Fry, 2001). Despite the challenges of the COVID-19 pandemic, many
studentswere able tomaintain their commitment to learning through online platforms and remain
affectively involved in developing new knowledge and skills (Borup et al., 2020) while others
reported a decline in engagement (Huang, 2020; Unger andMeiran, 2020). Emerging studies have
suggested that the lack of interaction between university students and instructors during online
classes caused challenges in maintaining student interest and engagement (Huang, 2020; Unger
and Meiran, 2020). The reported decline in student has led some researchers to call for student
engagement tobemadea toppriority in higher educational institutions (NickersonandShea, 2020;
Zhang et al., 2020). Positive academic emotions and student adaptability (Zhang et al., 2020)-
critical factors of student engagement – are essential for students during times of uncertainty.

Assessing student engagement helps educational systems investigate student success in
achieving academic goals (Caruth, 2018; Kahu and Nelson, 2018a, b). In a comprehensive review,
Jiang et al. (2021) found that assessing student engagement can improve the quality and
effectiveness of online learning.Among the existing self-report questionnaires to evaluate student
engagement, there are less instruments available that target engagement amongst university
students and very few that consider institutional factors. Due to the well-established importance
of student engagement for university retention (Tight, 2020), and academic outcomes (Soffer and
Cohen, 2019; Xerri et al., 2018) as well as the influence of university-related factors (Maroco et al.,
2016), a valid tool that can reliably measure university student engagement is needed.

The student engagement questionnaire (SEQ) was developed to evaluate both student
engagement and university teaching-learning processes (Kember and Leung, 2009). The SEQ
has been validated among a Spanish university student population (Gargallo et al., 2018). Two
other measures, namely theNational Survey of Student Engagement (NSSE) and the Beginning
College Survey of Student Engagement (BCSSE), were also developed to study engagement
among first-year students in college (Chambers and Chiang, 2012) by capturing study habits
and experiences (Wefald and Downey, 2009), however, both measures have been criticized for
their limitations in not measuring all aspects of student engagement, especially as they relate to
systemic considerations. As a result, theUniversity Student Engagement Inventory (USEI) was
developed to respond to the limitations of existing student learning engagement measures but
also address the criticisms related to their psychometric properties (Maroco et al., 2016). The
USEI was developed to assess student engagement of university students with the
multidimensional nature of engagement and educational and organizational perspectives
core considerations (Maroco et al., 2016). The measure reports strong dimensionality, internal
reliability and invariance in various countries making it a suitable and robust tool to adopt to
diverse settings like China (Costa and Marôco, 2017; Sharif Nia et al., 2022; Sinval et al., 2021).

The current study
Given the importance of assessing student engagement for the quality and effectiveness of online
learning (Jiang et al., 2021), increasing online learning conditions, a decline in reported student
engagement, concerns with the psychometric properties of existing student engagement
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measures, and the lack of validated measures in mainland China specifically, valid and reliable
measures are urgently needed.Thepresent study aims to investigate the psychometric properties
of the USEI among Chinese university students and a need to prioritize student engagement.

Methods
Design
The cross-sectional and questionnaire-based research design was used to evaluate the
psychometric properties of the Chinese version of the USEI in an online learning context. An
online survey was created using the online questionnaire platform Sojump and data was
collected from December 2020 to January 2021 by sending the survey to university students
from five major cities in China (Urumchi, Lanzhou, Zhengzhou, Qingdao and Shijiazhuang).
To be included in the study, respondents had to be Chinese university students who (1) had
only experienced online learning modes during the COVID-19 pandemic and (2) were willing
to be part of this study. Sample selection was based on convenience sampling.

Measures
The online questionnaire consists of two parts, with the first one requiring the respondent to
provide details regarding their basic demographic characteristics (i.e. age, gender, current
educational level and year of study), as well as the number of online classes they took per
week during the pandemic. The second section then included 15 items of the USEI, with their
three subfactors, namely BE (e.g. “I usually domy homework on time”), EE (e.g. “I feel excited
about the schoolwork”) and CE (e.g. “when I read a book, I question myself to make sure I
understand the subject I’m reading about”). A 5-point Likert scale from one (never) to five
(always) was applied to score each USEI item, thus giving total scores between 5 and 25. In
this case, higher scores indicated greater student engagement (Maroco et al., 2016).
Furthermore, it should be noted that item 6 of the scale was reverse-coded (“I don’t feel very
accomplished at this school”). At the same time, certain items were also modified to reflect the
online learning context, with, for example, “classroom” being replaced by “online class”.

Procedure
The developer of the USEI, Dr Jo~ao Marôco, was contacted and we were given written
permission to use the measure for the present study. Next, following the forward-backward
translation technique, we first provided the English version of the USEI to two English-Chinese
translators to translate it from English to Chinese independently. Then, we integrated the two
sets of Chinese versions of USEI into one and provided it to a Chinese-English translator to
translate it back into English. Next, an expert in the field of this study reviewed the English
version of the instrument to confirm the originality and accuracy of the translated measure.

Content validity
To review the content validity of the Chinese version of the USEI, the content validity ratio
(CVR) and modified kappa coefficient (K) was applied to ensure that the questionnaire
accurately measured the truemeaning of the construct. Ten experts in psychology, education
and business were required to comment on the 15-item USEI, especially its wording,
allocation of items and item scaling. After that, they were required to provide a rating on the
essentiality of the USEI items. The CVR value was then computed based on the following
formula: (ne – (N/2))/(N/2), where “ne” refers to the number of experts who rated the items as
“Essential” and N represents the total number of experts (Cook and Beckman, 2006).
Following the recommendation by Lawshe (1975), the minimum value for CVR should be 0.62
when there are ten experts. Finally, each item’s modified kappa coefficient (K) was obtained,
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with its minimum value of 0.60 or above to establish each item’s content validity (Wynd
et al., 2003).

Data analysis
Descriptive statistics and item sensitivity. The R project for statistical computing was used to
analyze the data. The skimr and psych package were first used to obtain the descriptive
statistics before acquiring each item’s minimum (Min), maximum (Max), average (M),
skewness and kurtosis values. In addition, to present the results of each item, histograms
were also created. Absolute values of less than 7 and 3 for skewness and kurtosis,
respectively, indicated the normality of the data and satisfied item psychometric sensitively
(Assunç~ao et al., 2020; Finney and DiStefano, 2006).

Exploratory factor analysis (EFA). To assess the validity and reliability of the construct,
this study’s dataset (n 5 1504) was randomly divided into two subsamples using Excel’s
RAND function. Excel’s RAND function returns a random number between 0 and 1 rounded
to units to each participant. Participants with zero were assigned to the test sample, while
participantes with one were assigned to the validation sample. The first 752 cases were used
as the first sub-sample, with the remaining 752 cases used as the second subsample. This
study conducted the maximum likelihood EFA using the psych package in R to extract the
factor structure based on the first sub-sample (n 5 752). The Kaiser–Meyer–Olkin (KMO)
test, along with Bartlett’s test of sphericity, was subsequently applied to determine sampling
adequacy as well as the appropriateness of the data for factor analysis. In this case, the
minimum value for KMO of 0.5 is good for factor analysis (Hair et al. (2010), while a p-value of
less than 0.05 for Bartlett’s test of sphericity indicates the adequacy of the sampling. To
extract factorial structure, this study follows the criteria of (1) eigenvalues of more than 1; (2)
commonalities of more than 0.3 and (3) indication of scree plots (Field, 2013; She et al., 2021c).
Also, fowling the suggestions from previous studies (Kamadi et al., 2016; She et al., 2021c),
items with a factor loading of less than 0.4 were removed.

Confirmatory factor analysis (CFA). For confirming and validating the factor structures
obtained after EFA analysis, this study performed a CFA-based analysis on the second
subsample (n 5 752). This was performed using R’s lavaan package with weighted least
squaresmeans and variance estimator (WLSMV) to assess the psychometric properties of the
Chinese version of the USEI as well as to ensure that both the first-order and second-order
factor structures were a good fit for the data. Some of the fitness indices which were selected
to evaluate the model fit included the Chi-square (χ2 ) test, comparative fit index (CFI) > 0.90,
normed fit index (NFI) > 0.90, Tucker–Lewis index (TLI) > 0.90, standardized root mean
square residual (SRMR)< 0.09, and rootmean square error of approximation (RMSEA)< 0.08
(Marsh and Hocevar, 1985; Pahlevan Sharif et al., 2019; She et al., 2021b).

Validity assessment. To assess the validity of the construct, the SemTools package was
used to evaluate the instrument’s convergent validity and discriminant validity based on the
average variance extracted (AVE) and the heterotrait-monotrait ratio of correlations (HTMT),
respectively. For convergent validity, each construct should have had an AVE value of
greater than 0.5 (Pahlevan Sharif et al., 2019), while for discriminant validity, according to
Fornell and Larcker (1981), the AVE of a construct needed to be greater than its squared
correlationwith other constructs. In addition, for the HTMTmatrix table, the values had to be
less than 0.85 (Henseler et al., 2015).

Reliability assessment. The internsal consistency was evaluated using the SemTools
package to estimate Cronbach’s alpha (α) and omega coefficient (ω) (α and ω > 0.7
indicate acceptably) (Maroco et al., 2014; Mayers, 2013). The reliability of the second-order
construct was assessed through three reliability estimates (Sinval et al., 2021), including the
proportion of the second-order factor explaining the total score (ωL1), the variance of the first-
order factors explained by the second-order factor (ωL2), and the proportion of variance
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explained by the second-order factor after controlling for the uniqueness of the first-order
factor (ωpartialL1).

Gender invariance.To assess if the Chinese version of theUSEI could be used to assess both
male and female student engagement, a multigroup confirmatory analysis was performed,
using the lavaan package with robust maximum likelihood estimation. For this purpose, by
defining four nested models, tests for configural invariance (no constraints), metric invariance
(constrained factor loadings between genders), scalar invariance (constrained loadings and
intercepts) and structural invariance (second-order factor loadings constrained) were
performed. Strict invariance was not tested since this type of invariance is not required for
group comparisons. Invariance was assumed for nonsignificantΔχ2 statistic, absoluteΔCFI <
0.01, and absolute ΔRMSEA < 0.02 between two nested models (Cheung and Rensvold, 2002).

Results
Participants
In total, 1504 university students completed the survey through the online questionnaire
platform, Sojump. In this sample, for which the mean age was 19.89 years (SD5 1.93), 70.3%
of the participants (1058) were females, while 29.7% (446) were males. Most students were
undergraduate (97.7%) and had a minimum of six online classes every week (61.4%).
Concerning the study year, 43.3% of students were in year 1 and 39.9% were in year 2.

Content validity
The ratings given by the ten experts confirmed that the CVR of all the 15 items exceeded the
minimum threshold proposed by Lawshe (1975) i.e. 0.62. Furthermore, since the 15 items of
the Chinese version of the USEI had modified kappa coefficient (K) values greater than 0.6,
they were all considered to be appropriate and were, therefore, included.

Item’s distribution properties
Table 1, which shows the results of the descriptive statistics, skewness and kurtosis for all the
items, indicated that none deviated strongly from normality. In contrast, all the items showed
appropriate psychometric sensitivity.

Factorial validity evidence
The maximum likelihood EFA, with Promax rotation, extracted three factors that had
eigenvalues higher than 1 (λ1 ¼ 8:342; λ2 ¼ 1:296; λ3 ¼ 1:010) from the Chinese version of
USEI. These includedBE (factor 1), EE (factor 2) andCE (factor 3). TheKMO index andBartlett’s
test also demonstrated excellent results (KMO5 0.952; x25 162,000.04, df5 105, p<0.001).Asa
result of aweak factor loading of less than 0.4, item6was removed, but this three-factor structure
still explained 76.06% of the total variance (factor 1: 59.59%; factor 2: 9.26%; factor 3: 7.21%).
After performing EFA analysis, the resulting three-factor structure of the Chinese version of the
USEI was further confirmed and validated by CFA. Some of the model fit measures in the initial
first-order three-factor model did not indicate a goodness of fit (χ2(74) 5 860.937, p < 0.05, χ2/
df5 11.634, CFI5 0.949, NFI5 0.944, TLI5 0.938, SRMR5 0.040, RMSEA (90% CI)5 0.085
[0.08, 0.09]). Therefore, to improve the psychometric qualities of the Chinese version of the USEI,
we revised the model by co-variating the error terms of three pairs of the items (between item 2
and item 3, item 13 and item 14, and item 14 and item 15) by following the modification indices.
The revised three-factor model demonstrated an acceptable goodness of fit (χ2(71) 5 567.342,
p<0.05, χ2/df5 7.991, CFI5 0.982, NFI5 0.981, TLI5 0.977, SRMR5 0.035, RMSEA (90%CI)
5 0.068 [0.063, 0.073]), with the factor loadings of all items being not only higher than 0.4 but also
statistically significant (Figure 1). A significantly reduced Chi-square value (Δ x2 5 293.595,
Δdf5 3, p < 0.01) further supported the significant improvement of the revised model.
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Construct validity
The results showed that the AVE of BE (0.748), EE (0.522) and CE (0.755) was greater than
0.50, hence demonstrating acceptable convergent validity for all three factors. The results of
the discriminant validity assessment using Fornell and Larcker (1981) and HTMT criterion
(Table 2) indicated that the discriminant validity of EE and CEwas not established. However,
we detected a strong correlation among the three first-order latent constructs (between BE
and CE: 0.84; between BE and EE: 0.83; and between CE and EE: 0.93). The results suggested
that there could be a second-order latent construct behind these factors. Therefore, we
performed a second-order assessment to confirm the Chinese version of the USEI.

Second-order construct. The results of the second-order latent construct assessment
showed a good goodness of fit (χ2(71) 5 369.717, p 5 0.13, χ2/df 5 5.207, CFI 5 0.967,
NFI5 0.960, TLI5 0.958, SRMR5 0.030, RMSEA (90%CI) 5 0.053 [0.049, 0.057]). As shown
in Figure 2, factor loadings of each item of the first-order construct were greater than 0.4 and
statistically significant. Moreover, the results showed a high structural weight (γ) for the
student online learning engagement second-order construct: BE (γ 5 0.84; p < 0.001); EE
(γ 5 0.95; p < 0.001) and CE (γ 5 0.97; p < 0.001).

Construct reliability
Good internal consistency was observed for all three first-order constructs, with Cronbach’s
alpha (a) and omega coefficients ( ) values greater than 0.7 for all three subconstructs [BE
(α 5 0.902, ω 5 0.889); EE (α 5 0.829, ω 5 0.835); CE (α 5 0.918, ω 5 0.895)]. Thus, the
results demonstrated good construct reliability. Regarding the second-order construct of
student online learning engagement, 89% of the second-order construct explained the total
score (ωL1). In comparison, the second-order construct (ωL2) explained 96% of the variance of
the first-order constructs. Finally, after controlling for the uniqueness of the first-order
construct (ωpartialL1), 95% of the variance was explained by the second-order construct. Hence,
it was shown that the second-order construct was both internally consistent and reliable.

Item N M SD Min p25 p50 p75 Max skewness kurtosis Histogram
SE1 1504 3.90 0.96 1 3 4 5 5 –0.52 –0.33

SE2 1504 4.38 0.85 1 4 5 5 5 –1.44 1.99

SE3 1504 4.43 0.83 1 4 5 5 5 –1.48 1.91

SE4 1504 3.98 0.99 1 3 4 5 5 –0.71 –0.18

SE5 1504 4.20 0.91 1 4 4 5 5 –1.01 0.57

SE6R 1504 2.99 1.41 1 2 3 4 5 –0.05 –1.25

SE7 1504 3.93 0.99 1 3 4 5 5 –0.57 –0.39

SE8 1504 3.76 1.05 1 3 4 5 5 –0.49 –0.31

SE9 1504 3.84 0.97 1 3 4 5 5 –0.41 –0.44

SE10 1504 3.95 0.96 1 3 4 5 5 –0.60 –0.22

SE11 1504 3.93 0.92 1 3 4 5 5 –0.45 –0.35

SE12 1504 3.81 0.98 1 3 4 5 5 –0.49 –0.16

SE13 1504 4.08 0.89 1 3 4 5 5 –0.727 0.15

SE14 1504 4.06 0.88 1 3 4 5 5 –0.59 –0.29

SE15 1504 3.99 0.88 1 3 4 5 5 –0.41 –0.55

R-reversed
Source(s): Table by authors

Table 1.
Distribution properties
of USEI’s items
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Gender invariance
The finding for invariance of the Chinese version of the USEI demonstrated weak (metric)
invariance using both invariance criteria (Δχ2metric (11) 5 13.681, p 5 0.251, ΔCFI 5 0.000;

AVE (main diagonal) and square correlation between factors (lower triangular matrix)
Factor BE EE CE

BE 0.748
EE 0.691 0.522
CE 0.704 0.858 0.755

Heterotrait-monotrait ratio of correlations (HTMT)
EE 0.771
CE 0.786 0.903

Source(s): Table by authors

Source(s): Figure by authors

Behavioural
Engagement

Emotional
Engagement

Cognitive
Engagement

0.83

0.84

0.93
0.91

0.82

0.86
0.88

0.87

0.87

0.50

0.90
0.87

0.43

0.45
SE15

SE14

SE13

SE12

SE11

SE10

SE9

SE8

SE7

SE5

SE4

SE3

SE2

SE1

0.34

0.80

0.82

0.86
0.91

0.93

Table 2.
Convergent and

discriminant validity
assessment of
Chinese USEI

Figure 1.
Confirmatory factor

analysis of the Chinese
USEI (first-

order model)
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ΔRMSEA 5 �0.002). However, strong (scalar) invariance was only confirmed using the
jΔCFIj and jΔRMSEAj criteria (Δχ2scalar (11) 5 39.929, p < 0.001, ΔCFI 5 �0.002;
ΔRMSEA 5 �0.001). Structural invariance was also observed with the same criteria
(Δχ2structural (3) 5 25.977, p < 0.001, ΔCFI 5 �0.002; ΔRMSEA5 0.001) (Table 3).

Discussion
This study aimed to validate the USEI among Chinese university students who experienced
online learning during the COVID-19 pandemic. EFA analysis yielded a 14-item instrument
with a three-factor structure: behavioral, emotional and CE. At the same time, the results of
the CFA confirmed that the three-factor version of Chinese USEI showed good model fit,

Source(s): Figure by authors

Student online
learning

engagement

Behavioural
Engagement

Emotional
Engagement

Cognitive
Engagement

0.84

0.95

0.97
0.86

0.77
0.81
0.84
0.83

0.73
0.74

0.78
0.87
0.88

0.81

0.49

0.87
0.82

0.31

SE1

SE2

SE3

SE4

SE5

SE7

SE8

SE9

SE10

SE11

SE12

SE13

SE14

SE15

0.29

0.31

Model invariance χ2 (df) Δχ2 (df) p CFI ΔCFI RMSEA ΔRMSEA

Configural 681.736(142) – – 0.966 – 0.071 –
Metric 697.835(153) 13.681(11) 0.251 0.966 0.000 0.069 �0.002
Scalar 737.774(164) 39.929(11) <0.001 0.964 �0.002 0.068 �0.001
Structural 763.751(167) 25.977(3) <0.001 0.963 �0.002 0.069 0.001

Source(s): Table by authors

Figure 2.
Confirmatory factor
analysis of the Chinese
USEI (second-
order model)

Table 3.
Gender invariance
analysis of
Chinese USEI
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internal consistency and construct validity and reliability. In addition, tests of gender
invariance indicated no differences between male and female groups. These findings drawn
from the factorial validity objectives of the study are consistent with the original study by
Maroco et al. (2016).

The results of internal consistency and construct reliability for the Chinese version of the
USEI are also consistent with previous studies in other contexts. For example, a study
assessing the USEI among 4,479 university students from ten countries demonstrated the
reliability and validity of the USEI scale for measuring academic engagement among
university students (Assunç~ao et al., 2020). Other studies are confirming the scale’s validity
and reliability in different contexts as well (Esposito et al., 2022; G€un et al., 2019). Gender
invariance was also observed for the USEI in the present study. This allowed regression
modeling comparisons between genders andmean comparisons in student engagement levels.

Like the original version of the USEI, student engagement was not only explained by the
student’s behavior but also by their emotions and cognitions. The results showed that CEwas
the most predictive subscale of online learning engagement. The first subscale of the USEI,
BE, is an observable feature of student engagement (Hu and Li, 2017). This scale has five
items that reflect students’ participation in the online learning process. Based on the second-
order CFA model of the Chinese version of the USEI, the highest regression coefficient of the
BE subscale was related to item 5, “I usually participate actively in group
assignments” (γ 5 0.88).

The second subscale was EE with four items. Students’ positive emotions, such as
motivation and interest during academic courses, increase their desire to give greater efforts,
thus leading to magnanimous engagement in learning (Lee et al., 2019). According to the
results of the present study, the EE subscale had one less item than the original USEI, as item
6 was removed due to weak loading. This might be because item 6 is reversed while Sinval
et al. (2021) suggested developing all items in the same direction. Therefore, this study
suggests that future studies exclude item 6 or reformulate the item so that all items are in the
same order. In the subscale, item 9, “I am interested in [online classes’] work”, had the highest
regression coefficient (γ 5 0.87).

The last subscale was CE, with five items. Cognitively engaged students use learning
resources effectively to increase their engagement (Zhoc et al., 2020). As a result, students’ CE
significantly increases students’ willingness to participate in the learning process through
two specific other processes (i.e. behavioral and emotional). The highest regression coefficient
was for item 11, “When I read a book, I question myself to make sure I understand the subject
I’m reading about.” (γ 5 0.86).

All subscales showed good convergent validity. In other words, all items of each subscale
had a high correlation. After assessing the scale’s discriminant validity, the results suggested
specifying the scale as a second-order construct. The results of the CFA further confirmed
that all subscales measure one latent construct of student online learning engagement.

Conclusion
In sum, this study showed that the 3-factor structure of USEI with Chinese university
students had good construct validity, internal consistency and reliability. The study found
that the Chinese USEI has utility in a range of higher education settings and contexts
(e.g. university settings, colleges, private coaching and therapeutic contexts) for Chinese
students. The Chinese USEI may help measure student engagement in online learning in
China. Institutions concerned with student success may find measuring student engagement
useful to devise strategies and priorities for student retention and academic outcomes. In the
therapeutic sense, such a measure may be used to set therapeutic or institutional goals
around learning outcomes.
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While the current results confirmed the Chinese USEI with 14 items and three subscales
of behavioral, cognitive and emotional engagement in an online learning context and was
found to be a reliable and valid tool for the sample, this study was not without limitations.
First, the instrument relies on self-report and as such, it is not immune to potential
exaggeration and subsequent social desirability bias. Second, using a convenient sampling
method limits the generalization of the findings. It is suggested that future studies should
include more representative samples to cross-validate the results of this study. Last, future
studies are needed to assess whether there is a potential impact of students’ academic
discipline background (e.g. social science vs science) on students’ engagement in online
learning.
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