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Student satisfaction is a critical indicator for maintaining the competitiveness and
reputation of higher education institutions. To ensure continuous improvement and
meet student expectations, this study aims to evaluate student satisfaction within the
Faculty of Engineering at a higher education institution by analyzing service quality
gaps using the Partial Least Squares - Structural Equation Modeling (PLS-SEM)
method. Five service dimensions—Tangible (physical facilities), Reliability
(dependability), Responsiveness (promptness), Assurance (staff competence), and
Empathy (personalized care)—were assessed through quantitative questionnaires
and qualitative data. The analysis results indicate that Tangible, Responsiveness,
Assurance, and Empathy have a significant influence on student satisfaction, while
Reliability does not show a meaningful effect. The model demonstrates a substantial
ability to explain the variation in student satisfaction and shows good predictive
relevance. Based on these findings, strategic recommendations are proposed to
enhance physical facilities, improve service responsiveness, strengthen staff
competence, and adopt more personalized service approaches to bridge the gap
between student expectations and actual experiences. These insights provide a solid
foundation for improving academic and administrative services, thereby contributing
to better educational outcomes and enhancing the institution’s overall
competitiveness.

1. Introduction

The growing importance of
significantly influenced the demand for higher
education, transforming universities into key
institutions for producing high-quality human

education has

Although continuous efforts have been made to
streamline these processes, studies conducted between
2023 and 2024 have revealed that student satisfaction in
higher education institutions has not fully met
expectations, indicating a potential gap in service

resources [1], [2], [3], [4], [5]. With this increased
demand, universities are not only viewed as centers for
knowledge, research, and community service but are
also expected to compete effectively in the global
academic market [6], [7], [8], [9], [10]. To maintain their
relevance and reputation, universities must prioritize
student satisfaction, as it is now one of the main
indicators ~ of  institutional = excellence  and
competitiveness [11], [12], [13], [14], [15].

Many academic institutions play a vital role in
providing essential academic and administrative
services that support university operations. These
services include tasks such as tuition payment
processing, course registration, re-enrollment, and the
distribution of academic records—all of which are
crucial for ensuring a smooth student experience and
the delivery of high-quality services.
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quality.

This study aims to assess college student satisfaction
using the Partial Least Squares - Structural Equation
Modeling (PLS-SEM) method. This approach evaluates
service quality across five key dimensions: Tangibles
(facilities and physical equipment), Reliability
(consistent and dependable services), Responsiveness
(prompt assistance and support), Assurance (staff
competence and courtesy), and Empathy (personalized
care for students).

By identifying the gap between students’
expectations and their actual experiences, the study
seeks to uncover areas requiring targeted improvement.
The main goal is to develop strategic recommendations
to enhance administrative services and teaching
practices within higher education institutions. These
improvements are expected to lead to better academic
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outcomes and help universities maintain a competitive
edge in the constantly evolving higher education
landscape.

The role of higher education in human resource
development has grown increasingly significant as the
global demand for skilled professionals continues to
rise [16], [17], [18], [19], [20]. Around the world, societies
are placing greater importance on education as a
driving force for economic and social progress. As a
result, universities are now seen not only as institutions
for knowledge dissemination but also as key players in
producing competent, highly skilled graduates who are
prepared to contribute meaningfully to the workforce
[21], [22].

This shift has transformed higher education into a
highly competitive environment where institutions
must continuously adapt to meet the changing
expectations of students, industries, and society at
large. In this dynamic context, student satisfaction has
become a core element of institutional strategy. As
education is increasingly perceived as both a public
good and a service, student satisfaction now serves as a
critical metric for measuring institutional success and
competitiveness. It reflects the quality of educational
experiences and directly influences student retention,
institutional — reputation, and global standing.
Institutions that fail to meet student expectations risk
losing their competitive advantage in the global
academic marketplace [23], [24], [25].

To address this issue, this study aims to evaluate
student satisfaction at the university level using the
Partial Least Squares Structural Equation Modeling
(PLS-SEM) method, a well-established tool for assessing
service quality. PLS-SEM focuses on five main
dimensions of service quality: Tangibles (facilities and
physical equipment), Reliability (the ability to deliver
services dependably), Responsiveness (willingness to
help and respond to student needs), Assurance (staff
knowledge and courtesy), and Empathy (personalized
attention to students). By applying this method, the
study will identify gaps between students” expectations
and their actual experiences, thereby helping to
determine specific areas where university services can
be improved.

The overall goal of this study is not only to assess the
current state of student satisfaction and identify gaps in
service quality, but also to propose strategic
recommendations for improving administrative
services and teaching methods at the university.
Through these improvements, the university will be
better positioned to enhance the overall student
experience, improve academic outcomes, and maintain
its competitiveness in an increasingly globalized
education market.

Ultimately, by prioritizing student satisfaction and
aligning its services more closely with student
expectations, the university can strengthen its role as a
leading academic institution committed to delivering
high-quality education and services that meet the
evolving needs of its students. Such a commitment not
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only enhances institutional reputation but also fosters
long-term student loyalty and success.

2. Literature review

Achieving student satisfaction offers several
benefits, one of which is fostering a harmonious
relationship between the university and its students.
Higher education institutions must deliver high-quality
services to ensure operational continuity and maintain
trust. Quality refers to the totality of features and
characteristics of a product or service that determine its
ability to meet stated or implied needs [26]. For
universities, service quality is a key factor in attracting
students and positioning themselves as the best choice
for their future education.

Service quality is defined as actions or efforts
undertaken by an individual or organization to satisfy
customers or employees [27]. It can be measured
through consumers' evaluations of whether the services
they receive meet their needs and expectations.
Researchers have identified 22 specific items that
determine service quality, grouping them into five key
dimensions: reliability, responsiveness, assurance,
empathy, and tangibles [28].

2.1. Tangibles

This dimension refers to the physical appearance of
facilities, equipment, personnel, and buildings. It
represents the tangible aspect of the services received
by customers. Examples include office facilities,
cleanliness and comfort of transaction areas, and the
neat appearance of service personnel.

2.2. Reliability

This is the ability to deliver the promised service
dependably and accurately. Broadly, reliability means
that the organization fulfills its commitments related to
service delivery, problem resolution, and pricing. In the
context of university services, for instance, reliable
service occurs when the university delivers what it
promises and assists in resolving students’ issues
promptly.

2.3. Responsiveness

This refers to the willingness to help customers and
provide prompt service. The dimension emphasizes
attentiveness and timeliness in addressing customer
requests, questions, and complaints. In a university
setting, responsiveness can be observed through how
quickly staff provide services and resolve student
concerns.

2.4. Assurance
This includes the knowledge, courtesy, and ability of

staff to convey trust and confidence. Assurance is
especially important in services that require a high level
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of customer trust, such as banking, insurance, and
healthcare. In the insurance sector, for example,
providing certainty through safety assurances and easy
access to program benefits is essential.

2.5. Empathy

This dimension relates to the individualized
attention and care that the organization provides to its
customers. The essence of empathy is showing
customers —through the services provided —that they
are valued and understood. To maintain strong
relationships, service staff must demonstrate genuine
care and concern for their clients.

2.6. Research method

Comparative analysis focusing on the identification
of service gaps, research methodologies (quantitative or
qualitative), the use of service analysis, the application
of the PLS-SEM method, whether the study is applied
in the education sector, and proposed improvement
strategies. This study identifies service gaps, uses both
quantitative and qualitative approaches, and applies
the concept of Service Quality in the education sector.

In other studies, the use of the PLS-SEM method
focuses on quality management, but its application
remains limited and lacks alignment with recent
methodological developments [29]. Another study
analyzes Service Quality in universities, particularly in
online learning, using the National Student Enquiry
(NSE) method. However, the analysis is limited as it
does not cover face-to-face learning, and the use of PLS-
SEM is limited to analyzing the 2019 NSE archive [30].

Another study that applies the PLS-SEM method
focuses on healthcare service quality in hospitals, using
the SERVQUAL framework [31]. In addition, another
study discusses the application of PLS-SEM in banking
services using the E-S-Qual model to identify customer
satisfaction, using a quantitative method [32]. Another
study explores service quality in the airline industry
using the AIRQUAL model and collects data through
quantitative methods [33].

Existing research on service quality highlights that
many studies focus on identifying service gaps and
employ either quantitative or qualitative methods.
However, only a few apply the PLS-SEM (Partial Least
Squares Structural Equation Modeling) approach,
particularly in the education sector. Additionally, while
some studies propose improvement strategies, others
remain purely analytical without offering actionable
solutions. This gap underscores the need for further
research that combines PLS-SEM applications in service
quality studies with practical strategies for
enhancement.

3. Material and method
3.1. Preliminary Study

This research begins with field studies and a
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literature review to establish a solid foundation. Field
studies were conducted at a higher education
institution in East Jakarta by distributing questionnaires
to undergraduate students over three months, from
April to June 2024. Meanwhile, the literature review
gathered information from books, articles, and journals
relevant to theories of service quality, student
satisfaction, perceptions, and expectations.

3.2. Problem identification

The research focuses on student dissatisfaction with
the quality of services at the Faculty of Engineering.
This dissatisfaction serves as the basis for the research
problem.

3.3. Data collection

Data was collected from quantitative and qualitative
sources. Quantitative data was obtained through direct
observation of services at the Faculty of Engineering
and questionnaires assessing students’ perceptions of
service quality, covering tangible, reliability,
responsiveness, assurance, and empathy aspects.
Qualitative data includes information on student
service systems, infrastructure facilities, and details
about administrative and teaching staff.

3.4. Data processing

The collected data was processed through several
stages, including questionnaire data collection, validity
and reliability testing, and analysis using the PLS-SEM
method. This analysis evaluated parameters such as R-
Square, F-Square, Predictive Relevance (Q-Square),
Goodness of Fit, and Path Coefficient to ensure result
accuracy.

3.5. Results and discussion

The results of the data analysis were interpreted and
compared with theories and previous research to
provide deeper insights into the findings. Based on the
research findings, conclusions were drawn reflecting
key insights, along with recommendations for practical
improvements and future studies.

3.6. PLS-SEM Analysis

This study employs the PLS-SEM method to analyze
the influence of service quality on student satisfaction.
The analysis focuses on five main dimensions: tangible,
reliability, responsiveness, assurance, and empathy, to
identify their relationships and impacts in depth.

4. Results and discussions

4.1. Outer model

Convergent validity of the measurement model with
reflective indicators is assessed based on the correlation
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between the item scores and the construct score,
calculated using PLS (Partial Least Squares). The
criteria for evaluating convergent validity are measured
using two approaches:

a. In this test, the Loading Factor values of the
indicators meet the validity test criteria, as each
indicator (question item) has a loading factor
greater than 0.7.

Average Variance Extracted (AVE): A model is
considered to have good convergent validity if the
AVE (Average Variance Extracted) value exceeds
0.5.

The loading factor results for each indicator are
presented in Fig. 1. All loading factor values exceed 0.7,
meeting the criteria for convergent validity and
confirming that each indicator is a valid measure of the
investigated variables: tangible, reliability,
responsiveness, assurance, empathy, and student
satisfaction. Further testing using the Average Variance
Extracted (AVE) shows that all AVE values exceed 0.5,
as indicated in Table 1, confirming the convergent
validity of all latent wvariables in the model.
Discriminant validity was assessed using the
Heterotrait-Monotrait Ratio (HTMT) method, with
acceptable validity indicated by correlation values
below 0.90. Table 2 presents the HTMT results,
demonstrating that all latent variable constructs exhibit
valid discriminant validity. This confirms that each

construct is distinct, measuring unique aspects of the
study without significant overlap. Strong discriminant
validity supports reliable interpretations in factor
analysis and structural modeling, ensuring the
robustness of the research findings.

In research wutilizing Partial Least Squares -
Structural Equation Modeling (PLS-SEM), internal
consistency reliability can be evaluated using two
common methods: Composite Reliability (CR) and
Cronbach's Alpha. The recommended threshold values
to ensure reliable internal consistency are as follows:

a. Composite Reliability (CR): The Composite
Reliability value should be at least 0.7 or higher. CR
indicates the extent to which a latent construct in
the model can consistently explain the variance
among its indicators. The higher the CR value, the
better the internal consistency of the construct.

Cronbach's Alpha: The Cronbach's Alpha value
should also be at least 0.7 or higher. This is a
statistical method used to measure the internal
consistency of a questionnaire or measurement
instrument. It assesses the degree to which
indicators measuring the same construct are
correlated with one another with good consistency.

Evaluating both methods helps ensure that the latent
constructs in the model possess adequate internal
consistency. The following table presents the output
results for composite reliability and Cronbach’s alpha.
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Table 1

Average Variance Extracted (AVE)

No  Variables (AVE)  Cut-Off Information
1 X1 (Tangible) 0,748 0,500 Valid
2 X2 (Reliability) 0,716 0,500 Valid
3 X3 (Responsiveness) 0,793 0,500 Valid
4 X4 (Assurance) 0,721 0,500 Valid
5 X5 (Emphaty) 0,761 0,500 Valid
6 Y (Student Satisfaction) 0,882 0,500 Valid
Table 2
Heterotrait-Monotrait Ratio (HTMT)
No  Variables HTMT  Cut-Off Information
1 X2 (Reliability) <-> X1 (Tangible) 0,427 0,900 Valid
2 X3 (Responsiveness) <-> X1 (Tangible) 0,513 0,900 Valid
3 X3 (Responsiveness) <-> X2 (Reliability) 0,497 0,900 Valid
4 X4 (Assurance) <-> X1 (Tangible) 0,237 0,900 Valid
5 X4 (Assurance) <-> X2 (Reliability) 0,203 0,900 Valid
6 X4 (Assurance) <-> X3 (Responsiveness) 0,149 0,900 Valid
7 X5 (Emphaty) <-> X1 (Tangible) 0,369 0,900 Valid
8 X5 (Emphaty) <-> X2 (Reliability) 0,271 0,900 Valid
9 X5 (Emphaty) <-> X3 (Responsiveness) 0,406 0,900 Valid
10 X5 (Emphaty) <-> X4 (Assurance) 0,335 0,900 Valid
11 Y (Student Satisfaction) <-> X1 (Tangible) 0,551 0,900 Valid
12 Y (Student Satisfaction) <-> X2 (Reliability) 0,429 0,900 Valid
13 Y (Student Satisfaction) <-> X3 (Responsiveness) 0,546 0,900 Valid
14 Y (Student Satisfaction) <-> X4 (Assurance) 0,352 0,900 Valid
15 Y (Student Satisfaction) <-> X5 (Emphaty) 0,471 0,900 Valid
Table 3
Composite reliability and Cronbach’s alpha
Composite reliability
No  Variables Cronbach's alpha Cut-Off Information
Pa Pc
1 XI (Tangible) 0.963 0.965 0.967 0,.00 Reliable
2 X2 (Reliability) 0.964 0.968 0.968 0.700 Reliable
3 X3 (Responsiveness) 0.956 0.960 0.964 0.700 Reliable
4 X4 (Assurance) 0.931 1.015 0.939 0.700 Reliable
5 X5 (Emphaty) 0.939 0.975 0.950 0.700 Reliable
6 Y (Student Satisfaction) 0.966 0.968 0.974 0.700 Reliable

As shown in Table 3, all Composite Reliability (CR)
and Cronbach's Alpha values for the latent variables are
greater than 0.70. This indicates that all manifest
variables (indicators) used to measure the latent
constructs in the estimated model exhibit good
reliability. In other words, these indicators are
consistent and dependable.

4.2. Inner model

The purpose of structural model evaluation is to
predict relationships between latent constructs. The
results of this analysis determine whether the empirical
data support the hypothesized relationships. These
relationships are assessed by examining the connections
between exogenous and endogenous latent constructs.
By testing the structural model, researchers can
determine whether the proposed hypotheses are
supported or rejected based on the empirical data.
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Structural model (inner model) analysis involves
evaluating key components, including R-Square, F-
Square, Predictive Relevance (Q-Square), Goodness of
Fit (GoF), and Path Coefficients.

The R-Square value for Student Satisfaction is 0.481,
which falls between 0.25 and 0.50 and is considered
moderate. This result indicates that 48.1% of the
variance in Student Satisfaction is explained by
Tangibles, Reliability, Responsiveness, Assurance, and
Empathy, while the remaining 51.9% is influenced by
factors not examined in this study.

To measure the contribution or proportion of
variance of an exogenous variable (independent
variable) to an endogenous variable (dependent
variable) in statistical analysis, methods such as the
partial F-test or effect size can be used. An F-Square
value of 0.02 indicates a small effect, 0.15 a medium
effect, and 0.35 a large effect at the structural level
explained by the exogenous construct.
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Table 4
Size effect

No  Observation F-Square  Effect size
1 X1 >Y 0.078 Medium
2 X2 ->Y 0.016 Small
3 X3->Y 0.074 Medium
4 X4->Y 0.064 Medium
5 X5->Y 0.049 Medium
Table 5
Predictive relvance (Q-Square)
No  Variables SSO SSE
1 X1 (Tangible) 1100,000 1100,000
2 X2 (Reliability) 1320,000 1320,000
3 X3 (Responsiveness) 770,000 770,000
4 X4 (Assurance) 660,000 660,000
5 X5 (Emphaty) 660,000 660,000
6 Y (Student Satisfaction) 550,000 322,341
Table 6
Goodness of fit
Saturated model Cut-Off Description
SRMR  0.083 0.100 Good Fit
NFI 0.654 0.900 Marginal Fit
Table 7

Path coefficients

Variables Original sample
X1 (Tangible) -> Y (Student Satisfaction) 0.245
X2 (Reliability) -> Y (Student Satisfaction) 0.107
X3 (Responsiveness) -> Y (Student Satisfaction)  0.249
X4 (Assurance) -> Y (Student Satisfaction) 0.201
X5 (Emphaty) -> Y (Student Satisfaction) 0.189

According to Table 4, the effect size (f?) for the
variables Tangible, Responsiveness, Assurance, and
Empathy on student satisfaction is classified as
medium. In contrast, the effect size (f?) for the
Reliability variable on student satisfaction is classified
as small.

The Q-square statistic in Partial Least Squares-
Structural Equation Modeling (PLS-SEM) is used to
assess the quality of the PLS path model through the
blindfolding procedure, which involves testing cross-
validated redundancy (predictive relevance). In the
context of Q-square:

a. A Q-square value greater than 0 indicates that the
model has relevant predictive power. In other
words, the model can be used to make meaningful
predictions for the endogenous variables in the
analysis.

b. A Q-square value less than 0 indicates that the
model lacks predictive relevance. In this case, the
model may not be adequate for predicting the
targeted endogenous variables.

Table 5 presents the Q-square values for this study,
which is calculated by 1 - SSE/SSO. The Q-square value
found was 0.414, which is greater than 0. This indicates
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that, in the context of this study, the model used has

predictive relevant power.

The fit test of the combination model is used to
evaluate the overall model fit by validating both the
measurement and structural models simultaneously.
This evaluation is conducted using the Goodness of Fit
(GoF) index, which serves as a single metric to assess
the combined performance of the measurement and
structural models. The GoF is determined through
indicators such as the Standardized Root Mean Square
Residual (SRMR) and the Normed Fit Index (NFI). A
PLS model is considered to have a good or perfect fit if
the SRMR is less than 0.10 or 0.08, and the NFI is greater
than 0.90. However, if the NFI value falls below 0.90 but
remains above 0.80, the model is still regarded as
having an acceptable level of Goodness of Fit, referred
to as a marginal fit.

Based on Table 6, the Goodness of Fit (GoF) value
derived from the Standardized Root Mean Square
Residual (SRMR), which represents the average of all
standardized  residuals, is 0.083 —below the
recommended threshold of 0.10. This indicates that the
model has a good overall fit. Meanwhile, the Normed
Fit Index (NFI) value is 0.654, which, although below
the ideal threshold of 0.90, is approaching it and thus
falls into the marginal fit category (acceptable fit).
Considering both indicators, the structural model can
be regarded as having a good, or at least nearly
acceptable, overall fit.

Based on Table 7 and the results of the path
coefficient test equation, the influence of each
exogenous variable on the endogenous variable can be
explained as follows:

a. Tangible has a positive coefficient value of 0.245,
indicating that the higher the tangible value, the
higher the level of student satisfaction.

b. Reliability has a positive coefficient value of 0.107,
meaning that as reliability increases, student
satisfaction also increases.

c. Responsiveness has a positive coefficient value of
0.249, showing that greater responsiveness leads to
higher student satisfaction.

d. Assurance has a positive coefficient value of 0.201,
indicating that increased assurance corresponds to
greater student satisfaction.

e. Empathy has a negative coefficient value of -0.189,
suggesting that higher levels of empathy are
associated with decreased student satisfaction.

The results of the hypothesis test regarding the
influence of tangible, reliability, responsiveness, and
assurance on student satisfaction can be seen in Fig. 2
and Table 8. In Partial Least Squares (PLS), hypothesis
testing is conducted using the bootstrapping method.
The criteria for hypothesis testing are as follows:

a. If the p-value < 0.05 and t-statistic > 1.96, then the
exogenous variable has a significant effect on the
endogenous variable.

b. If the p-value > 0.05 and t-statistic < 1.96, then the
exogenous variable does not have a significant
effect on the endogenous variable.
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Table 8

Hypothesis testing

Variables Original sample  T-statistics ~ P-Values Description

X1 (Tangible) -> Y (Student Satisfaction) 0.245 2.061 0.039 Signifcant

X2 (Reliability) -> Y (Student Satisfaction) 0.107 0.740 0.460 Not Significant

X3 (Responsiveness) -> Y (Student Satisfaction) 0.249 2.120 0.034 Signifcant

X4 (Assurance) -> Y (Student Satisfaction) 0.201 2141 0.032 Signifcant

X5 (Emphaty) -> Y (Student Satisfaction) 0.189 2.015 0.044 Signifcant

The findings reveal that the t-statistic for the
tangible variable is 2.061, exceeding the t-table value of
1.96 at the 0.05 significance level. Moreover, the p-value
of 0.039 falls below the threshold of 0.05. These results
support the acceptance of the hypothesis, indicating
that tangible aspects have a significant and positive
influence on student satisfaction.

In contrast, the reliability variable yields a t-statistic
of 0.740, which does not surpass the critical value of
1.96. Additionally, the p-value stands at 0.460—well
above the 0.05 significance level. Consequently, the
hypothesis asserting a significant effect of reliability on
student satisfaction must be rejected.

As for the responsiveness variable, the analysis
shows a t-statistic of 2.120, which is greater than the
critical value of 1.96, and a p-value of 0.034, which is
below 0.05. These indicators validate the hypothesis
that responsiveness significantly and positively affects
student satisfaction.

The assurance variable demonstrates similar results,
with a t-statistic of 2.141 and a p-value of 0.032. Both
values confirm statistical significance, thereby
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supporting the hypothesis that assurance has a
meaningful and positive impact on student satisfaction.

Lastly, the empathy variable is associated with a t-
statistic of 2.015 and a p-value of 0.044. Given that both
metrics meet the criteria for significance, the hypothesis
proposing a significant and positive effect of empathy
on student satisfaction is deemed acceptable.

5. Conclusions

This section explains the key findings (results and
discussion) clearly and concisely, which serve as
answers to the research questions.

(1) Tangible: The test results show that tangible has a
significant influence on Student Satisfaction.
Reliability: The data analysis results also indicate
that reliability does not have a significant influence
on Student Satisfaction.

(2)

(3) Responsiveness: The findings show that
responsiveness has a significant effect on Student
Satisfaction.



Isniah et al. (2025), Journal Industrial Servicess, vol. 11, no. 1, pp. 85-94, April 2025

(4) Assurance: The results indicate that assurance
significantly influences Student Satisfaction.

(6) Empathy: The data analysis and hypothesis testing
results show that empathy has a positive and
significant effect on Student Satisfaction.
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