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Abstract: This study investigates the mediating role of customer satisfaction in the relationship between service
quality and customer engagement among users of university sports center in China. Drawing on survey data from
288 students at one Sino-U.S. university, primarily freshmen and female students from Asia (84.4%), the research
employs structural equation modeling to test the hypothesized relationships. Results reveal that service quality has a
significant positive effect on both customer satisfaction and engagement, and that satisfaction partially mediates the
link between service quality and engagement. These findings highlight the importance of not only delivering high-
quality services but also fostering satisfaction to enhance active student involvement in campus recreation facilities.
The study offers theoretical contributions to service management literature in higher education and provides
actionable insights for the effective management of the university sports center.
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1. Introduction

The conceptual model guiding this study is anchored in established theories of service quality customer satisfaction, and
customer engagement as shown in Figure 1. According to the service quality paradigm (Parasuraman et al., 1988;
Zeithaml et al., 1996), service quality is a multidimensional construct encompassing program, interaction, outcome, and
environment. These dimensions represent both tangible and intangible aspects that shape user perceptions in university
sports settings (Ko & Pastore, 2005; Brady & Cronin, 2001).

Drawing on the expectancy-disconfirmation theory (Oliver, 1997), the model posits that students’ evaluations of
service quality influence their overall satisfaction. When service delivery meets or exceeds expectations, satisfaction
increases, which in turn fosters greater engagement—a broad construct encompassing behavioural, attitudinal, and
prosocial participation in campus sports activities (Hollebeek et al., 2014). Building on these classic models, more recent
work in university sports services has confirmed that service quality significantly influences satisfaction and subsequent
behavioural intentions (Calabuig-Moreno, et al., 2018).

The framework also incorporates a mediating mechanism, recognizing that service quality does not merely affect
engagement directly; rather, its effect is channelled through satisfaction. This aligns with research in leisure and education
contexts suggesting that satisfied users are more likely to display loyalty, cooperation, and proactive involvement
(Alexandris et al., 2004; Zeithaml et al., 1996). Satisfaction has also been identified as a mediator linking service quality
to engagement, particularly in recreational sports contexts, where engagement behaviours are shaped by affective
evaluations of service experiences (Cuskelly et al., 2021). Recent structural equation modelling in university recreational
sports has reinforced the mediating role of satisfaction, highlighting its importance for predicting student engagement.

Demographic factors—such as gender, class of study, and region—are included as control variables, as prior studies
indicate these attributes may influence both perceptions of service quality and subsequent engagement behaviours
(Tsitskari et al., 2014).

Overall, this theoretical framework positions customer satisfaction as a pivotal conduit through which
multidimensional service quality is translated into meaningful student engagement. By empirically testing this mediation
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model, the study seeks to provide nuanced insights into the customer experience journey in university sports centers and
offer practical implications for service management in higher education.
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Figure 1. Research Model
2. Methodology

2.1 Data Source and Sample

Duke Kunshan University (DKU) Sports Centre was selected as the research context, which provide an ideal setting for
exploring service quality and engagement in a globally diverse academic environment. As a joint venture between Duke
University (USA) and Wuhan University (China), DKU reflects a blend of Eastern and Western educational models. By
2023, its student body represented over 40 countries, making it a microcosm of international higher education. This
cultural and educational diversity likely shapes how students perceive and interact with campus services.

The Sports Centre serves as both a wellness hub and a space for cultural exchange, offering a wide range of activities
from popular team sports like basketball to culturally rooted programs like Taiji. Its inclusive programming and
international user base make it a fitting context for studying variations in service experience and engagement.

This research utilizes primary survey data collected from undergraduate students who regularly use university sports
centres at a Sino-Foreign university in China. The data collection period spanned from March to May 2024. A total of
288 valid responses were collected from university students using campus sports centres.

2.2 Measures

To ensure reliability and comparability with prior research, well-validated instruments were used for each key construct.
Service quality was measured with an adapted version of the Single Item of Scale of Service Quality in Recreational
Sports, containing 11 items that capture five core dimensions: program quality, interaction quality, outcome quality, and
physical environment quality (Trail et al., 2023). The researcher adapted and modified 4 items from Cronin et al. (2000)
and 1 item from Oliver (1997) to measure customer satisfaction (Cronin Jr et al., 2000; Oliver, 1997). The customer
engagement questionnaire was adapted from previous studies (Yamaguchi etal., 2015; Yoshida et al., 2015) and measures
customer engagement across three dimensions using 10 items. The dimensions include prosocial behaviour (4 items),
management cooperation (4 items), and behavioural loyalty (2 items). This scale is designed to assess various aspects of
participant behaviour in relation to the sports centre. The items were rated using a 7-point Likert scale, ranging from 1
(strongly disagree) to 7 (strongly agree).
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As shown in Table 1, all instruments demonstrated strong internal consistency, with Cronbach’s alpha coefficients
ranging from 0.88 to 0.93 across the three constructs. Confirmatory factor analysis further supported the convergent and
discriminant validity of the scales, with standardized loadings above 0.70 and average variance extracted (AVE)
exceeding 0.50 for each construct.

Table 1. Measurement Model Assessment

Construct Items Alpha CR AVE Loading Range
Service Quality 11 0.91 0.92 0.68 .72—.88
Satisfaction 5 0.90 0.91 0.73 .81-91
Engagement 10 0.88 0.89 0.66 15-.87

2.3 Analytical Approach

Descriptive statistics were computed to summarize the sample profile and central tendencies for all major variables.
Pearson correlations were calculated to assess the bivariate associations among service quality, satisfaction, and
engagement.

Structural equation modelling (SEM) with maximum likelihood estimation was conducted using AMOS 26.0 to test
the hypothesized relationships and mediation effect. Model fit was evaluated with standard indices: Comparative Fit
Index (CFI), Tucker-Lewis Index (TLI), Root Mean Square Error of Approximation (RMSEA), and Standardized Root
Mean Square Residual (SRMR). The mediation effect of customer satisfaction was tested using a bootstrapping procedure
with 5,000 resamples to generate bias-corrected confidence intervals for the indirect effect.
All analyses were performed at the 0.05 significance level.

3. Results

3.1 Descriptive Statistics

Demonstrating in Table 2, among the 288 participants, 192 were female (66.7%) and 96 were male (33.3%). Regarding
year of study, freshmen accounted for the largest group (39.2%), followed by sophomores (30.2%), seniors (16.0%),
and juniors (14.6%). In terms of geographic origin, the majority of respondents were from Asia (84.4%), with smaller
proportions from North America, Europe, or Australia (10.8%), South America (4.2%), and Africa (0.7%). This
demographic distribution reflects a primarily Asian respondent base, with some global representation.

Table 2. Respondent Demographics Overview (n=288)

Category Subcategory Frequency Per:f/?)t age
Freshman 113 39.2
Sophomore 87 30.2
YSi?ll;igf Junior 42 14.6
Senior 46 16.0
Total 288 100.0
Male 96 333
Gender Female 192 66.7
Total 288 100.0
IZﬁl;‘[t}rlal iz:;menca, Europe, 31 10.8
. Asia 243 84.4
Region Africa 2 0.7
South America 12 42
Total 288 100.0

The descriptive statistics for the main study variables are presented in Table 3. The mean score for service quality was
5.24 (SD = 1.15), for customer engagement was 5.06 (SD = 1.05), and for customer satisfaction was 5.88 (SD =1.16),
all on a 7-point Likert scale. These values suggest that students generally rated their perceptions of service quality,
satisfaction, and engagement at the university sports centre as above average. Minimum and maximum values indicate
that responses spanned the full-scale range for each construct.
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Table 3. Descriptive Statistics for Main Study Variables (n = 288)

Variable Mean (M) SD Minimum Maximum
Service Quality 5.24 1.15 2.50 7.00
Customer Engagement 5.06 1.05 2.40 7.00
Customer Satisfaction 5.88 1.16 2.50 7.00

3.3 Structural Model Testing

Structural equation modelling revealed that service quality had a significant direct effect on customer satisfaction ( =
0.57, p <0.001), and customer satisfaction had a significant direct effect on customer engagement (§ = 0.52, p <0.001)
in Table 5. The direct path from service quality to engagement was also significant (f = 0.29, p < 0.01), though reduced
in magnitude after accounting for the mediator. The model explained 46% of the variance in customer satisfaction and
54% in customer engagement.

Table 5. Structural Equation Modelling Results

Path B SE p
Service Quality — Satisfaction .57 .06 <.001
Satisfaction — Engagement .52 .07 <.001
Service Quality — Engagement .29 .09 .002
Indirect (Mediation) Effect .30 .06 <.001

3.4 Mediation Analysis

The analysis incorporated bootstrapping and robust estimation where appropriate, especially in SEM, mediation, and
moderation models. The results are summarized in Table 6. The total effect of service quality on customer engagement,
accounting for customer satisfaction as a mediator, was significant (Estimate = 0.464, SE = 0.077, p = 0.009), indicating
a strong overall association. The direct effect of service quality on engagement remained significant (Estimate = 0.392,
SE =0.090, p = 0.004), confirming that service quality directly contributes to customer engagement even after controlling
for satisfaction.

Importantly, the indirect effect of service quality on engagement through customer satisfaction was also significant
(Estimate = 0.072, SE = 0.035, p = 0.008), demonstrating a partial mediation effect. This indicates that while service
quality has a direct influence on engagement, a portion of this effect operates through the mechanism of customer
satisfaction. These findings reinforce the theoretical proposition that satisfaction serves as a key psychological conduit,
translating service experiences into higher levels of student engagement within university sports centres.

Table 6. Mediation Effect Test

Path Effect Type Estimate S.E. P
SQ - CS — CE Total Effect 0.464 0.077 0.009
SQ —-CS—CE Direct Effect 0.392 0.090 0.004
SQ - CS — CE Indirect Effect 0.072 0.035 0.008

4. Discussion

This study provides empirical evidence on how customer satisfaction mediates the relationship between service quality
and customer engagement in a university sports centre setting. The results affirm that service quality is a key driver of
both satisfaction and engagement, in line with established findings in service management literature (Brady & Cronin,
2001; Ko & Pastore, 2005). Importantly, the significant indirect effect of service quality on engagement via satisfaction
highlights that students’ perceptions of high-quality services not only directly encourage active involvement but also
foster satisfaction, which further translates into greater engagement. This is consistent with meta-analytic evidence
showing that service quality is a robust predictor of fan engagement and behavioural intentions across diverse sport
contexts.

These findings deepen our understanding of the psychological processes underlying student participation in campus
recreation. The observed partial mediation indicates that while service quality has a direct impact on engagement, the
pathway through satisfaction remains essential for explaining why students become more engaged. This supports
expectancy-disconfirmation theory, suggesting that when university sports centres meet or surpass students’ expectations
for program quality, staff interaction, and environment, it boosts satisfaction, which in turn enhances behavioural,
emotional, and attitudinal engagement (Oliver, 1999; Hollebeek et al., 2014).
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From a theoretical perspective, the research underscores the importance of including mediating mechanisms such
as satisfaction when modelling the drivers of student engagement in higher education services. By positioning satisfaction
as a pivotal conduit between service quality and engagement, this study offers a more nuanced framework for future
research on customer experience in educational and recreational contexts.

Practically, the findings underscore the necessity for university sports centre administrators to continuously invest
in and monitor key dimensions of service quality, such as maintaining up-to-date facilities, enhancing staff-student
interactions, and providing responsive support. Regular assessment of both service quality and student satisfaction can
help managers identify specific areas for improvement that are most likely to foster ongoing engagement. The partial
nature of the mediation also suggests that other factors such as peer influence, personal motivation, or institutional culture
may further shape engagement outcomes and warrant further study. Similarly, previous research shows that student
loyalty in sports services is primarily shaped by satisfaction and engagement, reinforcing the managerial importance of
enhancing these constructs within university contexts.

In summary, this research highlights the intertwined roles of service quality and satisfaction in cultivating
meaningful and sustained student engagement in university recreational sports settings.

5. Conclusion

This study investigated the mediating effect of customer satisfaction on the relationship between service quality and
customer engagement among university sports center users. Drawing on data from a diverse student sample and applying
structural equation modelling, the findings demonstrate that service quality significantly enhances both satisfaction and
engagement, with satisfaction serving as a partial mediator. These insights enrich our theoretical understanding of how
service experiences translate into user involvement within campus recreation.

For practitioners, the results emphasize that investments in improving service quality can generate higher
satisfaction and, consequently, deeper student engagement. Ongoing attention to the factors that drive both satisfaction
and service excellence is essential for sustaining vibrant and inclusive sports centres in higher education.
Future research is encouraged to examine additional mediators or moderators—such as motivation, peer support, or
cultural background—to further advance the understanding of student engagement mechanisms in university contexts.
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