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ABSTRACT

In the ever-changing world of higher
education services, examining factors that
impact students’ performance is important in
making sure that student’s learning
experience can be improved to reach
academic success. This research
investigates the impact of University
Servicescape (USc) and Information
Systems Implementation Quality (ISQ) on
student performance in higher education
institutions in Malang. USc refers to the
physical environment and facilities provided
by the university. At the same time, the 1SQ
pertains to the effectiveness and efficiency of
the technological systems employed for
academic and administrative purposes. Both
factors have been deeply researched
separately in the context of higher education
service management, but no research has
delved into both at the same time. A
quantitative empirical survey-based study is
employed to examine this topic. The sample
consists of university students studying in
Malang, East Java, Indonesia. The results
empirically show that USc and ISQ
significantly  impact university  student
performance in higher education, particularly
within institutions in Malang, East Java,
Indonesia. These findings should be useful
for policymakers, university administrators,
and educators in enhancing the delivery of
educational services in higher education
institutions across Indonesia.

Keywords: Academic Performance; Higher
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INTRODUCTION

One of the goals of higher education in the current era is, arguably, preparing university
graduates to contribute to society through employment or creating their own employment
(Abreu & Grinevich, 2024). To ensure employability, university students need to
experience effective learning on campus and—due to the advances in technology—
online. Conventionally, effective learning must be done through well-executed teaching
methods from a qualified teaching staff. However, supporting factors also play a part in
making sure effective learning happens. Supporting effective learning can be done by
ensuring a physical environment that supports said learning (Wilkins et al., 2022) as well
as making sure that the learning methodologies keep up with the times by ensuring apt
technological integration is reached through the usage of high-quality e-learning systems
to enrich the student's experiences (Nikou & Maslov, 2023). In the realm of service
operations management and management of higher education, examining University
Servicescape (USc) and Information Systems Implementation Quality (1SQ)
simultaneously provides a more holistic outlook of supporting factors that might affect
university students’ performance in the academic conversation.

A study that examines the suitability of the physical environment as a supporting element
in a university to facilitate better learning can be done by using the lens of servicescape
(Wilkins et al., 2022). Servicescape itself was a model that was first proposed to examine
the suitability of physical environments on organizations, particularly on the behavior of
their employees and customers (Bitner, 1992). This research considers the university as
an organization that offers a service in the form of higher education to their students as
the customers, which results in equipping its graduates with skills relevant to their chosen
fields so that they can be employed or create employment in those fields (Abreu &
Grinevich, 2024). By doing so, fulfilling that particular goal of ensuring graduates have
high employability can be seen as a net benefit for the organization. It can also reflect
positively on the university in the long run (Schlesinger et al., 2023). This particular form
of servicescape in university to fulfill the goal of improving the learning effectiveness of
university students will be referred to as USc in this study. However, in this constantly
developing world, focusing only on the physical aspects of higher education is not
enough, as technology also plays a part in ensuring a more holistic educational
experience for university students (Riandi et al., 2021).

Implementing technology as a supporting element into the academic sphere in the form
of digital learning has been done well over the past five years as it is seen as a necessity
in ensuring remote learning can be done to reduce the spread of the COVID-19 virus
from 2020 onwards (Guppy et al., 2022). Digital learning itself requires proper
implementation and can be studied using the lens of the information systems success
model (DeLone & McLean, 1992, 2003, 2016). An effort to examine the success of
technology implementation in higher education using the information systems success
model has been conceptualized in the past (Riandi et al., 2021) as well as examined
empirically by other researchers (Al-Fraihat et al., 2020; Shahzad et al., 2021). The study
results show that good implementation of technology plays an important role in ensuring
effective education is received by university students. This is so because well-
implemented digital learning can improve students’ satisfaction with learning and, in turn,
improve their performance in learning (Nikou & Maslov, 2023). The quality or success of
information systems implementation in higher education within this study will be referred
to as ISQ.

Studies that separately examine USc impacts on university student performance

(Alagarsamy et al., 2022; Wilkins et al., 2022) and ISQ effects on student performance
(Al-Fraihat et al., 2020; Schlesinger et al., 2023; Shahzad et al., 2021) has been done
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before. However, a study that examines both USc and ISQ simultaneously has not been
done before. This gap in literature needs to be addressed, and this study is an attempt
to fill that gap by studying both USc and ISQ and their impacts on university student
performance in Malang, an educationally vibrant city full of both state-owned and private
universities (Graha et al., 2019). Therefore, the research questions of this study are as
follows:

RQ1: How significant is the impact of USc as a supporting element on university
students’ performance in Malang?

RQ2: How significant is the impact of information ISQ as a supporting element on
university students’ performance in Malang?

RQ3: How significant is the simultaneous impact of USc and ISQ as supporting elements
on university students’ performance in Malang?

This study contributes to the academic domains of service operations management,
particularly in the field of higher education management service, by examining factors
that might have impacts on university students’ performances that have not been
examined simultaneously before, namely USc and ISQ. By examining the impact
physical environments have on university students’ performances using servicescape
model (Bitner, 1992) while at the same time examining the impact of information systems
implementation on university students' performance using an information systems
success model (DeLone & McLean, 1992, 2003, 2016), this paper aims to paint a more
holistic picture of factors that might have impacts on university students' performance.

The practical contributions of this study include providing empirical evidence for higher
education management that focuses on both physical facilities and information systems
implementation, which should be more balanced. This is because emphasizing one
aspect of development while ignoring the other might be more detrimental in the long run
for universities. Overreliance on digitalization in higher education can lead to many
detrimental scenarios whereby the focus on technology is only used for administrative
matters instead of creative learning (Yureva et al., 2020), increasing the digital divide
whereby only the more financially affluent can afford to fully utilize the digital facilities of
university (Pashkov & Pashkova, 2022), or even reducing memory capabilities of
students due to cognitive overload caused by overreliance on technology among
university students (Khrapov & Baeva, 2021).

On the other hand, insufficient focus on well-integrated information systems might also
negatively impact universities. Inadequate implementation of information systems into
the academic process may raise concerns within the student psyche that they are not
receiving up-to-date learning methodologies (Noskova et al., 2021) while, at the same
time, improper implementation may hamper the effectiveness of information systems
implementation, resulting in fragmented efforts and limited impacts on the learning
process (Orr et al., 2020). Therefore, balancing the management of the physical
environments of the universities with the improvement of technology that most higher
education management tends to focus on must be done so that a more holistic approach
in supporting the improvement of learning efficiency can be achieved.

LITERATURE REVIEW

As stated before, past studies have discussed and focused on the impacts of
servicescape and ISQ on students' performance separately but never at the same time.
The following review of literature will provide context and definitions that will be useful in
understanding the impacts of both variables on university students' performance and why
examining both simultaneously can be more beneficial in the long run.
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University Servicescape (USc)

Servicescape is defined as the physical environment in which the service is assembled
and the service providers interact with customers, combined with tangible commodities
that facilitate the performance or communication of the service (Arifin et al., 2022; Bitner,
1992). In the context of higher education, whereby the service provided is in the form of
education catered for university students, USc refers to the physical environment and
facilities of the campus that can influence students' experiences, perceptions, and
behaviors in learning processes. Servicescape in the higher education context has a
supporting role in improving university students’ performance (Wilkins et al., 2022).

USc consists of three main elements, namely: (1) ambient conditions, (2) spatial layout
and functionality, as well as (3) signs, symbols, and artifacts (Bitner, 1992; Wilkins et al.,
2022). Ambient condition refers to the environmental factors that influence university
students’ experiences and perceptions in the learning process, such as lighting,
temperature, and noise levels. Spatial layout and functionality refer to the physical
arrangement and design of the learning environment within the university, which includes
room layouts, furnishing, proper equipment, and the functionality of the spaces. Signs,
symbols, and artifacts refer to the visual cues and elements of servicescape in the
university that convey information and meaning to the students as customers of the
service, which includes attractive building or furniture designs that convey the image and
prestige of the university towards students and other stakeholders and signage that state
rules and regulations that are clearly stated to ensure clarity of things that can or cannot
be done within the university compound (Wilkins et al., 2022).

The role of servicescape as a facilitator of effective learning is manifold. First, the optimal
physical environment through a well-conditioned classroom, as well as functional
fixtures, plays a part in improving the learning conditions of university students (Kassaw
& Demareva, 2024). Second, well-maintained and functional facilities also facilitate the
social environment on campus, fostering better and more meaningful face-to-face peer
and faculty interactions, which improve mental health and enhance students’ academic
performance in the long run (Barankevich & Loebach, 2022). Third, symbolic signs and
artifacts that signify university culture can help students feel more connected to the
university as they can see that their values align with the university mission and thus
create better motivation for them to perform better academically (Li et al., 2023).
Therefore, it can be seen that improving the physical environment in the university
compound can support more effective learning by uplifting university students’ motivation
and creating a safe space for students’ better well-being that translates to better
academic performance in the long run. This leads us to our first hypothesis:

H1: USc is a significant supporting element in improving university students’
performance in Malang.

Information Systems Implementation Quality (ISQ) in Higher Education

ISQ, or the success of implementing information systems, refers to the measure of
achievement in fulfilling the stated objectives of the system and realizing the system’s
full potential (DeLone & McLean, 2016). In the context of higher education, the
successful implementation of information systems in the academic system is
characterized by the ability of the system to provide tangible and intangible benefits,
improving students’ engagement and satisfaction while at the same time supporting the
university’s strategic objectives. This success can be measured through the factors
mentioned in the DeLone and McLean IS success model (Umaroh & Barmawi, 2021).
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Many elements are used to measure information systems success models. The
indicators within the information systems success model we are interested in studying in
this research are systems quality, information quality, service quality, and net benefits.
Systems quality is defined as the intended positive characteristics of the information
systems, such as ease of use, systems reliability, and flexibility, as well as ease of
understanding. On the other hand, service quality is the quality of support that university
students receive from the systems, such as responsiveness, functional features, and
two-way communications. Information or knowledge quality is the quality of the output
processed and generated by the systems, which can be analyzed based on its accuracy,
completeness, how well-organized it is, and how up-to-date it is. Last but not least, net
benefits are the final dependent variable of this model, which is defined as the extent to
which the systems contribute to the success of users, in this case, the university
students’ performance (Aldholay et al., 2019; Umaroh & Barmawi, 2021).

Based on previous studies, the three indicators of information systems' success—
systems quality, information quality, and service quality— influence the achievement of
net benefits in the form of student performance. High-quality learning management
systems significantly improve the usage of the systems and enhance learning
experiences as well as students’ satisfaction, which leads to better learning outcomes
and improvement in university students’ performance (Danso et al.,, 2021). Well-
implemented service quality in the learning management systems also improves
university students' learning experience, increasing their engagement and, in doing so,
contributing to the improvement of the student's academic performance (Waluyowati &
Riandi, 2024; Zhao & Sun, 2024). Last but not least, good information quality relates to
better satisfaction with the systems and improving students’ engagement with learning
management systems, which results in better academic performance of students as well
(Danso et al., 2021). The interplay between these indicators and net benefits in the form
of university students’ performance leads us to our second hypothesis:

H2: 1SQ is a significant supporting element in improving university students’
performance in Malang.

Simultaneous Impact of USc and ISQ on University Students’ Performance
University students’ performance here is defined as students’ self-efficacy or the belief
in their own ability to utilize the systems effectively to gain their objectives, namely
knowledge attainment and better academic performance (Sendogdu & Koyuncuoglu,
2021; Waluyowati & Riandi, 2024; Wilkins et al., 2022). Based on the literature review,
other than well-received teaching, the supporting factors that affect this dependent
variable are USc (Barankevich & Loebach, 2022; Kassaw & Demareva, 2024; Li et al.,
2023) and 1SQ (Danso et al., 2021; Waluyowati & Riandi, 2024; Zhao & Sun, 2024).

Based on our extensive search on the Scopus database, Web of Science database, as
well as Google Scholar, there is no research that combines both the DeLone McLean
information systems success model and servicescape model in the same study in the
context of higher education learning. What we found closest to this combination is e-
Servicescape, which is markedly different from our dual focus on both physical and digital
aspects of higher education. E-Servicescape is only concerned with the functions and
user interface of e-learning systems (D'Souza et al., 2023). Therefore, combining both
models to examine university students’ performance is still considered a new foray into
the sphere of service operations management and higher education management.
Therefore, in an attempt to extrapolate the significant impact of USc and I1SQ on
university students’ performance based on previous separate studies, we hypothesize:
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H3: USc and ISQ have a significant simultaneous impact as supporting elements on
university students’ performance in Malang

Conceptual Framework
To better portray the idea of this study, the conceptual model of the study is shown in
Figure 1.

Figure 1. Conceptual Model of USc and ISQ on University Students' Performance

University Servicescape
X

University Students’
Performance
Y

IS Implementation Quality
X,

RESEARCH METHOD

This is an explanatory study that utilizes a quantitative survey-based method. This study
determines the relationship between variables in the research model and describes why
the relationship can occur. This study analyses the impact of the independent variables
USc (X1) and I1SQ (X2) on university students’ performance (Y), which is considered the
dependent variable. Linear regression analysis is done to examine the interplay between
these variables, and SPSS is used as an analysis tool to examine the data resulting from
the questionnaires.

The location of the study is Malang, one of the main cities chosen by many potential
university students in Indonesia due to its vibrant academic atmosphere and abundant
choices of higher education institutions (Graha et al., 2019). This is shown by the number
of university students in Malang city, which reached 255.481 university students in 2022,
the second highest in East Java province, just below Surabaya, the provincial capital city
of East Java (Central Agency of Statistics of East Java Province [BPS Provinsi Jawa
Timur, 2023). The population examined for this study is university students population
studying in higher education institutions located in Malang city. As the current number of
university students in 2024 is still unknown, maximum likelihood estimation (Kline, 2016)
is used, which determines a minimum sample number of 200, which is ideal for providing
good statistical results.

The forced-choice questionnaire is used as the instrument whereby the options after
each statement contain no neutral options and only consist of strongly disagree
(symbolized by 1), disagree (symbolized by 2), agree (symbolized by 3), and disagree
(symbolized by 4) (Brown, 2016; Watrin et al., 2019). An online questionnaire was shared
using the Google Forms platform to enhance the reach and improve the ease of filling
out the survey. The survey was conducted in 2024. The details of statements within the
survey can be seen in Table 1.

Table 1. Questionnaire Statements

No Variable Indicator Questionnaire Statement
1 USc Ambient 1. University facilities have comfortable
' (X1) Conditions temperatures.
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No

Variable

Indicator

Questionnaire Statement

(Azmi, 2021)

University facilities have a good level
of cleanliness.

University facilities have good lighting
for learning.

University facilities have paint colours
that support a learning atmosphere.

University facilities have a calm
atmosphere for better learning.

Furniture in each university facility is
neatly arranged and sufficiently tidy.

Spatial Layout

All furniture and furnishings at the
university are  well arranged
according to their function.

and Functionality

There are seating areas that can be
used well.

All learning equipment can be used
properly.

10.

The University symbol is visible within
the University complex.

Signs, Symbols,

11.

The university complex has clearly
visible signs to guide you to the
available facilities.

and Artifacts

12.

There are signs with clear instructions
for using facilities within the
university.

13.

There are signs that clearly shows
prohibitions within the university.

1ISQ
(X2)
(Umaroh &
Barmawi, 2021)

14.

Learning Information System is easy
to use.

Systems Quality

15.

Learning Information System can be
accessed from more than one type of
device (e.g.: laptop, smartphone, and
PC).

16.

Learning Information System is easy
to understand.

17.

The response provided by the
Learning Information System is in
accordance with the request.

Service Quality

18.

The Learning Information System has
features that function well.

19.

The Learning Information System
provides two-way communication
facilities.

20.

The Learning Information System
provides accurate information.

Knowledge/
Information
Quality

21.

The Learning Information System
provides complete information
regarding the implementation of
learning.

22.

The Learning Information System
provides well-organized information.
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No

Variable

Indicator

Questionnaire Statement

23.

The Learning Information System
provides up-to-date information (can
be accessed immediately after
updates are made by lecturers or
admins).

University
Students’
Performance
(Y)

(Umaroh

Barmawi, 2021)

Productivity

24.

The facilities provided by the
university improve the student
learning process.

25.

The facilities provided by the
university make it easier for students
to submit assignments.

Effectiveness
improvement

26.

Learning becomes more effective
with the facilities provided by the
university.

27.

| feel more enthusiastic about
learning through the facilities
provided by the university.

28.

The facilities provided by the
university make students more
responsible in carrying out their tasks.

&

Time saving

29.

The facilities provided by the
university save students time
searching for learning materials.

30.

The facilities provided by the
university save students time in
submitting assignments.

Usefulness
increasing
knowledge

31.

The facilities provided by the
university help broaden students'
horizons.

32.

The facilities provided by the
university help satisfy students'
curiosity about new knowledge.

RESULTS

The study's result shows that 219 students answered the questionnaires, which is higher
than the minimum 200 mentioned in the methodology section. Assessment of the
received data was done on the collected data using SPSS.

Table 2. Frequency distribution of the Questionnaire

Variable Cronbach's Alpha Note
USc (X1) 0.888 Reliable
1SQ (X2) 0.898 Reliable
University Students’ Performance (Y) 0.897 Reliable

Before we examine the data collected to analyze it using regression analysis, we have
to check the validity and reliability of the data. Table 2 shows that every question within
the survey is reliable due to the value of Cronbach's alpha for each variable, which is
higher than 0.6. Furthermore, every question also underwent validity checks, resulting in
a 2-tailed significance lower than 0.001. It means that each question is also valid. This

shows that the data is valid and reliable.

Table 3. Frequency Distribution of Questionnaire Results (N = 219)
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Indicator

Questionnaire
Statement

Answer Score

Strongly
Agree

(4)

Agree
®3)

Disagree

)

Strong|

y
Disagre

e
(1)

F_|

%

F | %

F [ %

Fl %

Mean

uscC

Ambient
Conditions
(X1.1)

University facilities have
comfortable
temperatures.

88

40.2

116 | 53.0

15 | 6.8

0| 0.0

3.33

University facilities have
a good level of
cleanliness.

88

40.2

119 | 543

12 | 55

0| 0.0

3.35

University facilities have
good lighting for
learning.

100

45.7

107 | 48.9

12 | 5.5

0| 0.0

3.40

University facilities have
paint  colours  that
support a learning
atmosphere.

79

36.1

123 | 56.2

15 | 6.8

3.27

University facilities have
a calm atmosphere for
better learning.

89

40.6

113 | 51.6

16 | 7.3

3.32

Mean score of Ambient Conditions (X1

1)

3.34

Spatial
Layout and
Functionali
ty (X1.2)

Furniture in each
university  facility is
neatly arranged and
sufficiently tidy.

70

32

131 | 59.8

16 7.3

3.23

All furniture and
furnishings at  the
university are  well
arranged according to

their function.

69

31.5

125 | 57.1

24

3.20

There are seating areas
that can be used well.

73

33.3

127 | 58.0

17 7.8

3.24

All learning equipment
can be used properly.

70

32

96 43.8

46

3.05

Mean score of Spatial Layout and Functionality (X1.2)

3.18

Signs,
Symbols,
and
Artifacts
(X1.3)

The University symbol is
visible within the
University complex.

97

443

112 | 51.1

3.39

There are clearly visible
signs within the
university complex to
guide vyou to the
available facilities.

77

35.2

105 | 47.9

37

3.18

There are signs with
clear instructions for
using facilities within the
university.

62

28.3

112

44

3.07

There are signs that
clearly shows
prohibitions within the
university.

63

28.8

108 | 49.3

41

7] 3.2

3.04

Mean score of Signs, Symbols, and Artifacts (X1.3)

3.17

Mean score of USc (X1)

3.24

ISQ

Learning Information
System is easy to use.

68

311

131 | 59.8

18 | 8.2

3.21
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Answer Score

Strong|
Indicator Qtéestionnaire S}“rgrne%ly Agree Disagree Disggre Mean
tatement (3) (2)
4) e
(1)
F % F % F % |F| %
Learning Information
System can be
accessed from mMOre | o9 | 534 | g9 | 406 | 2 | 0.9 |0| 0.0 | 3.58
Systems than one type of device
Quality (e.g.: laptop,
(X2.1) smartphone, and PC).
Learning Information
System is easy to | 77 35.2 129 | 58.9 12 55 | 1] 05 3.29
understand.
Mean score of Systems Quality (X2.1) 3.36
The response provided
by the Learning
Information Systemisin | 71 324 136 | 621 10 46 | 2] 0.9 3.26
accordance with the
request.
. The Learning
Service Information System has
Quality f . 72 329 | 131 59.8 14 | 64 | 2| 0.9 3.25
eatures that function
(X2.2)
well.
The Learning
Information System 16
provides two-way | 61 27.9 118 | 53.9 36 4' 41 1.8 3.08
communication
facilities.
Mean score of Service Quality (X2.2) 3.19
The Learning
Information  System | 26 | 347 | 435 | 621 | 7 | 32 | 0| 00 | 3.32
provides accurate %o
information.
The Learning
Information System
provides complete | g4 | 375 | 433 | 607 | 5 | 23 | 0| 00 | 3.35
information  regarding
Knowledge | the implementation of
/ learning.
Information | The Learning
Quality Information ~ System | 25 | 547 | 426 | 575 | 15 | 6.8 | 2| 09 | 3.26
(X2.3) provides well-organized
information.
The Learning
Information System
provides up-to-date 11
information (can be | 90 411 101 46.1 26 9' 2| 0.9 3.27
accessed immediately
after updates are made
by lecturers or admins).

Mean score of Knowledge/Information Quality (X2.3) 3.30
Mean score of ISQ (X2) 3.29
University Students’ Performance

The facilities provided
by ~ the —unwersity | o7 | 443 | 107 | 489 | 14 | 64 | 1| 05 | 3.37
improve the student

Productivit | learning process.

y (Y.1) The facilities provided
by the university make it | 41 | 451 | 113 | 516 | 3 | 14 | 2| 09 | 343
easier for students to
submit assignments.
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Answer Score

Strong|
. . Strongly : y
. Questionnaire Agree Disagree .
Indicator Statement Ag(;it)ee 3) 2) Disagre | Mean

e

(1)
F | % F | % Fl % |[F] %
Mean score of Productivity (Y.1) 3.40

Learning becomes more
effective with the
facilities provided by the 109 | 49.8 107 | 48.9 3 14 | 0] 0.0 3.48
university.
Effectivene | feel more gnthusiastic
ss about earning Woudh | g8 | 447 | 109 | 498 | 9 | 41 3| 14 | 338
improveme e facilities provided by
nt (Y.2) the unlve.r's'lty. '
The facilities provided
by the university make
students more | 82 37.4 120 | 54.8 17 78 | 0] 0.0 3.30
responsible in carrying
out their tasks.
Mean score of Effectiveness improvement (Y.2) 3.39
The facilities provided
by the university save | g5 | 597 | 129 | 589 | 22 | 10 | 3| 14 | 3.17
Time students. time sea.rchlng 0
saving for learning materials.
(Y.3) The facilit!es provided
by the university save | gq | 315 | 120 | 557 | 28 | 2 | 0| 00 | 3.19
students time in 8
submitting assignments.
Mean score of Time saving (Y.3) 3.18
The facilities provided
by the university help | g | 384 | 120 | 589 | 5 | 23 | 1] 05 | 3.35
Usefulness | broaden students
in horizons.
increasing | The facilities provided
knowledge | by the university help
(Y.4) satisfy students' | 78 35.6 124 | 56.6 17 78 | 0| 0.0 3.28
curiosity about new
knowledge.
Mean score of Usefulness in Increasing Knowledge (Y .4) 3.32
Mean score of University Students’ Performance (Y) 3.33

The observation results presented in Table 3 indicate that the mean score for the USc
(X1) variable is 3.24. Among the indicators associated with this variable, Ambient
Condition (X1.1) stands out with the highest average score of 3.34, making it the most
representative of USc. This suggests that factors related to the physical environment,
such as lighting, temperature, noise levels, and overall ambiance, play a crucial role in
shaping students’ perceptions of university service quality. On the other hand, the
indicators with the lowest average score are Signs, Symbols, and Artifacts (X1.3), which
received an average score of 3.17. The findings reveal that respondents generally
agreed that Ambient Conditions in university facilities had the greatest impact on their
experience, while Signs, Symbols, and Artifacts contributed the least to their overall
perception of university service quality.

In the case of the ISQ (X2) variable, the results show an average score of 3.29. Among
the indicators, Systems Quality (X2.1) achieved the highest average score of 3.36,
making it the most representative aspect of ISQ. This suggests that respondents place
significant importance on the reliability, efficiency, and functionality of the systems used
in online learning, including the responsiveness of digital platforms, accessibility of
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learning materials, and seamless integration of technological tools in the educational
process. Conversely, the indicator with the lowest average score is Service Quality
(X2.2), which obtained a mean score of 3.19. The results indicate that respondents
generally agreed that Systems Quality within the online learning framework had the most
significant impact on ISQ, while Service Quality played a comparatively lesser role in
shaping their perceptions.

With regard to university students’ performance (Y), the results indicate an average score
of 3.33. Among the performance indicators, Performance Improvement (Y.1) emerged
as the most significant, with the highest average score of 3.40. This suggests that
students place considerable value on aspects related to their academic progress, skill
enhancement, and overall improvement in their learning outcomes. The ability to develop
critical thinking skills, problem-solving capabilities, and academic competencies is
regarded as a key determinant of university students’ performance. On the other hand,
Time Saving (Y.3) received the lowest average score of 3.18, indicating that while
students appreciate the benefits of time efficiency, they view it as a less critical factor in
their overall performance. The results highlight that respondents overwhelmingly agreed
that improvements in academic performance had the most significant impact on
university students’ overall success, while time-saving considerations had the least
influence among all performance indicators.

Before examining the data using regression analysis, classic assumptions test must be
done to ensure that the data is suitable to be examined through that analysis. The result
of the classic assumption is shown in the table and figures below.

Table 4. VIF and Durbin-Watson Values of Variables

Dependent Variable Independent Variable VIF Durbin-Watson
University Students’ | Usc (X1) 1.742 2 082
Performance (Y) 1SQ (X2) 1.742 )

Table 4 shows that the relationship between USc and ISQ on university students’
performance has VIF values that are all at 1.742, which is lower than five. This shows
that the model is free of multicollinearity. Further examination using the Durbin-Watson
value, which is 2.082, shows that there is no autocorrelation in the same relationship.
This is so as using du of 1.789 (200 samples and 2 independent variables), the Durbin-
Watson value of 2.082 is located between 1.789 and 2.211, the critical values of the
Durbin-Watson test.

Figure 1. Scatterplot of USc and ISQ on University Students’ Performance
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Figure 2 above shows a scatterplot diagram that is scattered and spread with no
apparent pattern. This shows that there is no heteroscedasticity within the relationship
between USc and ISQ and university students’ performance.

Figure 2. Normal P-plot of USc and 1SQ on University Students’ Performance
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Figure 3. Histogram of USc and ISQ on University Students’ Performance

Frequency

Histogram

Dependent Variable: Student Performance

ean = 4.05E-16
Std. Dev. = 0.995
N=219

2 0 2

Regression Standardized Residual

Figure 3 shows a normal P-plot that has dots that are always around the diagonal
distribution line, while Figure 4 shows a histogram of the data that is close to a bell-
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shaped curve. Both diagrams mean that the data is normally distributed, and analysis
using that assumption can be done, including regression analysis.

Table 5. Model summary and ANOVA

Dependent Variable Independent Variable deusted F Sig.
-square
University Students’ | USc (X1)
Performance (Y) 1SQ (X2) 0.588 156.782 | <0.001

From Table 5, we can see that the adjusted R-square value is 0.588, which means the
model can explain 58.8% of supporting factors that may influence university students’
performance by the independent variables provided in this study, USc and ISQ. The
remaining 41.2% can only be explained by factors not yet studied in this research.
However, the adjusted R-square value shows that the model has a moderately good fit
in explaining factors related to supporting the improvement of university students’
performance.

From the ANOVA result in Table 5, the high value of the F test, 156.782, and the
significance that is lower than 0.05, even lower than 0.001, are observed. This shows
that USc and 1SQ simultaneously significantly impact university students’ performance
in this study.

Table 6. Regression Result Between USc and I1SQ on University Students’ Performance

. Independent Standardized .
Dependent Variable Variable Coefficient (Beta) t Sig.
University Students’ | USc (X1) 0.345 6.01 | <0.001
Performance (Y) 1SQ (X2) 0.499 8.70 | <0.001

Referring to Table 6, it can be observed that in the relationship of USc and 1SQ to
university students’ performance, the significance value regression between USc and
university students’ performance is lower than 0.001. The same value of lower than 0.001
is also observed for the regression significance between ISQ and university students’
performance. As these significances are lower than 0.05, the result shows that USc
significantly impacts university students’ performance. The same holds true for 1SQ,
whereby it also has a significant impact on university students’ performance.

Using the adjusted r-squared value from Table 5, we can also deduce the value of ey,
which can be searched by the formula e1 =V (1-R2) =\ (1-0.588) = 0.642. The result of
the analysis of Tables 5 and 6 is the model path diagram that can be seen in Figure 5.

Figure 5. Model Path Diagram of USc and ISQ on University Students’ Performance
€,=0,642

-~

University Servicescape(X1)

University Students’
Performance (Y)

Information Systems
Implementation Quality (X2)

DISCUSSION

The result of the study shows that USc and ISQ have significant impacts as supporting
factors on university students’ performance both separately and simultaneously. This is
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so as both the significance of the t-test and F-test for all independent variables are lower
than 0.05. This leads to the following evidence for all hypotheses.

The data analysis presented in Table 6 indicates that the significance value for the
relationship between USc (X1) and university students’ performance (Y) is 0.000, which
is lower than the threshold of 0.05. Additionally, the standardized coefficient is positive,
confirming a significant positive influence of USc as a contributing factor to university
students’ performance. Consequently, H1 is supported. These findings further reinforce
the empirical evidence provided by Wilkins et al. (2022), who highlighted the critical role
of servicescape in enhancing university students’ satisfaction and engagement. Their
study suggests that an improved servicescape fosters a more conducive learning
environment, leading to higher student satisfaction and engagement, which ultimately
contributes to better academic performance. The present study aligns with these
conclusions, underscoring the importance of university servicescapes in shaping
students’ overall educational experiences and outcomes.

Similarly, the data analysis in Table 6 reveals that the significance value for the
relationship between 1SQ (X2) and university students’ performance (Y) is 0.000, which
is also lower than 0.05, with a positive standardized coefficient. These results indicate a
significant positive influence of ISQ as a supporting factor in enhancing university
students’ performance. Accordingly, H2 is confirmed. This finding is consistent with the
empirical evidence provided by Umaroh and Barmawi (2021), who demonstrated that the
successful implementation of information systems plays a crucial role in improving
university students’ satisfaction and engagement. Their research emphasizes that well-
functioning information systems enhance accessibility, streamline academic processes,
and facilitate effective learning, all of which contribute to better student outcomes. The
present study corroborates these insights, reinforcing the notion that a robust information
systems infrastructure is essential for fostering academic success by improving students’
learning experiences and overall performance.

The data analysis in Table 5 yielded a significance value of the F test between two
independent variables, USc (X1) and 1SQ (X2), on the dependent variable, Student
Performance (Y2), of 0.000, lower than 0.05. Based on this result, there is a
simultaneous significant influence between USc and ISQ on university students’
performance, so H3 is proven. This has never been studied before, and this empirical
result proves that the combination of USc and ISQ can be combined to create a
moderately good model to explain factors that might support improving university
students’ performance.

As far as we know, this study is the first one to try to answer the duality of physical and
digital service operations using DeLone McLean's information systems success model
and servicescape model. The result shows that the combination of these two models can
create a moderately good model, as shown by the adjusted R-square value of 0.588, as
shown in Table 5.

This study also aims to make significant contributions to higher education management
as providers of services catered to university students, equipping them with skills and
competitive advantages to prepare them for the real world. The result of this study can
be used as fundamental evidence for higher education management to consider
balancing focus on both servicescapes as the basis for the university’s physical
environment and information systems success model as a basis for digitalization. This is
because an overreliance on digitalization can be as bad as an overreliance on physical
environmental aspects of higher education, and the way forward should be a more
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holistic approach where both needs must be fulfilled, as mentioned in the introduction
section.

Future research can examine the interplay between supporting factors such as USc and
ISQ and the main factors of university students’ performance, namely the quality of
teaching staff and the pedagogical approach used in the learning process. This can be
an interesting interplay to see which factors contribute the most towards improving
university students’ performance and might provide deeper insights into challenges we
may face in the future of higher education service operations management. Additionally,
future studies could explore how emerging technologies such as artificial intelligence and
virtual reality influence the balance between physical and digital learning environments.
As digital transformations accelerate day by day, universities must also assess whether
these disruptions by emerging technologies can be a hindrance or even advantageous
tools to improve learning experiences. Furthermore, comparative studies across different
cultural and economic contexts could reveal whether the optimal balance of servicescape
and information systems implementation varies based on regional educational policies
and expectations of university students. This research can be very helpful towards
institutions to develop more agile and adaptive strategies that align with the needs of
students while still maintaining a high quality of education.

CONCLUSION

The results of this study show that USc and ISQ simultaneously and separately might
have a significant impact on university students’ performance. This means that the better
the quality of USc and I1SQ, the better the facilities are that can improve the quality of
university students’ performance. This dual focus on both the physical environmental
aspect and the digital aspect of facilities in higher education must be seen as an
important aspect in optimizing both factors to create a more holistic environment for
university students to thrive in.

To optimally improve university students’ performance in their learning activities,
management of higher educational institutions must remember to balance the quality of
USc and information systems implementation quality. This is of great importance,
especially to the institutions located in Malang, East Java, Indonesia, which is the specific
location of this investigation. This is because face-to-face learning still has an important
role in university teaching and learning activities and must be supported by both physical
and digital learning methods facilitated by the combination of USc and 1SQ.

LIMITATION

This research has several limitations. First, the research was conducted in one city,
Malang, East Java, Indonesia. It is possible that these findings may not be generalized
to other cities outside East Java with different cultures or slightly different educational
system capabilities. Second, this study uses self-report surveys, which are subject to
biases such as social desire biases. Third, this study is cross-sectional, so it cannot
establish a causal relationship between variables.

Future research must overcome the limitations of this research by several methods. First
of all, to solve the limited generalizability of the study, longitudinal studies in several cities
in various regions in Indonesia can be conducted so that results can be compared.
Comparing findings with existing studies from different regions can also be done to
identify cultural or even systemic influences that might affect the result of the research.

Secondly, we also have to address the fact that relying only on surveys might cause self-
report bias whereby respondents are giving only socially acceptable answers. To
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overcome this, other methods can also be conducted at the same time, such as
triangulation by using multiple data sources, such as adding in observations and using
institutional records to validate survey responses. Future researchers can also mix
qualitative interviews to gain deeper insights and further validate the results of the
questionnaires. Indirect scenario-based questions can also be used in the
questionnaires so that it will be harder for respondents to manipulate their responses.

Finally, future research should also investigate the causal relationship between USc and
ISQ on student performance as cross-sectional design as a cross-sectional study such
as this one cannot exactly establish a causal relationship between variables. Follow-up
research over time can be conducted to observe changes and infer causality. Future
research can also consider using experiments or quasi-experimental research methods,
such as introducing interventions to test the causal effects of variables in the study.

ACKNOWLEDGMENT

The authors express gratitude to the Faculty of Economics and Business, Universitas
Brawijaya, for funding this study and to other parties with whom we have had the
pleasure of cooperating during this study.

DECLARATION OF CONFLICTING INTERESTS
The authors have declared no potential conflicts of interest concerning the study,
authorship, and/or publication of this article.

REFERENCES

Abreu, M., & Grinevich, V. (2024). Intrapreneurial ecosystems in academia and their
overlooked outputs: Graduate employability and wellbeing. Technovation, 133,
102996. https://doi.org/10.1016/j.technovation.2024.102996

Al-Fraihat, D., Joy, M., Masa’deh, R., & Sinclair, J. (2020). Evaluating E-learning systems
success: An empirical study. Computers in Human Behavior, 102, 67-86.
https://doi.org/10.1016/j.chb.2019.08.004

Alagarsamy, S., Mehrolia, S., & Vijay, M. (2022). The importance of servicescapes in
Maldivian higher education: Application of the stimuli-organism-response (SOR)
framework. Journal of Facilites Management, 20(2), 218-234.
https://doi.org/10.1108/JFM-02-2021-0027

Aldholay, A., Abdullah, Z., Isaac, O., & Mutahar, A. M. (2019). Perspective of Yemeni
students on use of online learning. Information Technology & People, 33(1), 106—
128. https://doi.org/10.1108/ITP-02-2018-0095

Arifin, S. S., Mohammad, I. S., & Jalil, R. A. (2022). Measuring the impact of elements in
servicescape on business performance: A literature review. International Journal
of Accounting, Finance and Business, 7(39), 64-77.
https://doi.org/10.55573/IJAFB.073907

Azmi, A. (2021). Implementation of ambient condition, spatial layout and functionality
and sign symbols and artifacts in improving customer satisfaction and customer
loyalty Janji Jiwa & Jiwa Toast. Jurnal Mantik, 5(36), 1184-1191.

Barankevich, R., & Loebach, J. (2022). Self-care and mental health among college
students during the COVID-19 pandemic: Social and physical environment
features of interactions which impact meaningfulness and mitigate loneliness.
Frontiers in Psychology, 13. https://doi.org/10.3389/fpsyg.2022.879408

Bitner, M. J. (1992). Servicescapes: The impact of physical surroundings on customers
and employees. Journal of Marketing, 56(2), 57-71.
https://doi.org/10.1177/002224299205600205

Brown, A. (2016). Item response models for forced-choice questionnaires: A common
framework. Psychometrika, 81(1). https://doi.org/10.1007/s11336-014-9434-9

137


https://www.ejournal.aibpmjournals.com/index.php/IJABIM
https://doi.org/10.1016/j.technovation.2024.102996
https://doi.org/10.1016/j.chb.2019.08.004
https://doi.org/10.1108/JFM-02-2021-0027
https://doi.org/10.1108/ITP-02-2018-0095
https://doi.org/10.55573/IJAFB.073907
https://doi.org/10.3389/fpsyg.2022.879408
https://doi.org/10.1177/002224299205600205
https://doi.org/10.1007/s11336-014-9434-9

International Journal of Applied Business & International Management (IJABIM)
Vol. 10 No. 1, pp. 121-140, April, 2025

E-ISSN: 2621-2862 P-ISSN: 2614-7432
https://lwww.ejournal.aibpmjournals.com/index.php/IJABIM

Central Agency of Statistics of East Java Province (BPS Provinsi Jawa Timur). (2023).
Jumlah Mahasiswa (Negeri dan Swasta) di Bawah Kementerian Pendidikan dan
Kebudayaan Menurut Kabupaten/Kota, 2021 dan 2022. BPS Provinsi Jawa
Timur. https://jatim.bps.go.id/id/statistics-table/1/MjkzOCMx/jumlah-mahasiswa-
negeridan-swasta-di-bawah-kementerian-pendidikan-dan-kebudayaanmenurut-
kabupaten-kota-2021-dan-2022.html

D'Souza, C., Kappelides, P., Sithole, N., Chu, M. T., Taghian, M., & Tay, R. (2023).
Learning self-efficacies influence on e-servicescapes: Rethinking post-pandemic
pedagogy. Journal  of  Services Marketing, 37(5), 636—649.
https://doi.org/10.1108/JSM-05-2022-0179

Danso, L. A., Adjei, J. K., & Yaokumah, W. (2021). EMIS success modeling using
information systems quality factors. International Journal of Information Systems
in the Service Sector, 13(3), 65—-81. https://doi.org/10.4018/1JISSS.2021070105

DelLone, W. H., & McLean, E. R. (1992). Information systems success: The quest for the
dependent variable. Information Systems Research, 3(1).
https://doi.org/10.1287/isre.3.1.60

DelLone, W. H., & McLean, E. R. (2003). The DeLone and McLean model of information
systems success: A ten-year update. Journal of Management Information
Systems, 19(4), 9-30. https://doi.org/10.1080/07421222.2003.11045748

DelLone, W. H., & McLean, E. R. (2016). Information systems success measurement.
Foundations and Trends® in Information Systems, 2(1), 1-116.
https://doi.org/10.1561/2900000005

Graha, A. N., Sudiro, A., Armanu, & Ratnawati, K. (2019). The role of knowledge
management in organizational performance: Case study of University of Malang,
Indonesia. Problems and Perspectives in Management, 17(1), 230-243.
https://doi.org/10.21511/ppm.17(1).2019.20

Guppy, N., Verpoorten, D., Boud, D., Lin, L., Tai, J., & Bartolic, S. (2022). The post-
COVID-19 future of digital learning in higher education: Views from educators,
students, and other professionals in six countries. British Journal of Educational
Technology, 53(6), 1750-1765. https://doi.org/10.1111/bjet. 13212

Kassaw, C., & Demareva, V. (2024). Predictor of low academic achievement among Dilla
university students, southern Ethiopia, 2024. Frontiers in Education, 9.
https://doi.org/10.3389/feduc.2024.1438322

Khrapov, S. A., & Baeva, L. V. (2021). Risk philosophy of education digitalization:
Cognitive risks and ways to create a secure communicative educational
environment. Voprosy Filosofii, 4, 17-26. https://doi.org/10.21146/0042-8744-
2021-4-17-26

Kline, R. B. (2016). Principles and Practice of Structural Equation Modeling (4™ ed.). In
D. A. Kenny & T. D. Little (Eds.). THE GUILFORD PRESS: A Division of Guilford
Publications, Inc.

Li, X., Liu, W., & Hu, K. (2023). Learning motivation and environmental support: How
first-generation college students achieve success? Frontiers in Psychology, 14.
https://doi.org/10.3389/fpsyg.2023.1280783

Nikou, S., & Maslov, I. (2023). Finnish university students’ satisfaction with e-learning
outcomes during the COVID-19 pandemic. International Journal of Educational
Management, 37(1), 1-21. https://doi.org/10.1108/IJEM-04-2022-0166

Noskova, A. V., Goloukhova, D. V., Proskurina, A. S., & Nguen, T. H. (2021).
Digitalization of the educational environment: Risk assessment of distance
education by Russian and Viethamese Students. Vysshee Obrazovanie v Rossii
= Higher Education in Russia, 30(1), 156-167. https://doi.org/10.31992/0869-
3617-2021-30-1-156-167

Orr, D., Rampelt, F., & Knoth, A. (2020). “Bologna Digital’—Actively shaping the digital
transformation in european higher education. In European Higher Education

138


https://www.ejournal.aibpmjournals.com/index.php/IJABIM
https://jatim.bps.go.id/id/statistics-table/1/MjkzOCMx/jumlah-mahasiswa-negeridan-swasta-di-bawah-kementerian-pendidikan-dan-kebudayaanmenurut-kabupaten-kota-2021-dan-2022.html
https://jatim.bps.go.id/id/statistics-table/1/MjkzOCMx/jumlah-mahasiswa-negeridan-swasta-di-bawah-kementerian-pendidikan-dan-kebudayaanmenurut-kabupaten-kota-2021-dan-2022.html
https://jatim.bps.go.id/id/statistics-table/1/MjkzOCMx/jumlah-mahasiswa-negeridan-swasta-di-bawah-kementerian-pendidikan-dan-kebudayaanmenurut-kabupaten-kota-2021-dan-2022.html
https://doi.org/10.1108/JSM-05-2022-0179
https://doi.org/10.4018/IJISSS.2021070105
https://doi.org/10.1287/isre.3.1.60
https://doi.org/10.1080/07421222.2003.11045748
https://doi.org/10.1561/2900000005
https://doi.org/10.21511/ppm.17(1).2019.20
https://doi.org/10.1111/bjet.13212
https://doi.org/10.3389/feduc.2024.1438322
https://doi.org/10.21146/0042-8744-2021-4-17-26
https://doi.org/10.21146/0042-8744-2021-4-17-26
https://doi.org/10.3389/fpsyg.2023.1280783
https://doi.org/10.1108/IJEM-04-2022-0166
https://doi.org/10.31992/0869-3617-2021-30-1-156-167
https://doi.org/10.31992/0869-3617-2021-30-1-156-167

International Journal of Applied Business & International Management (IJABIM)
Vol. 10 No. 1, pp. 121-140, April, 2025

E-ISSN: 2621-2862 P-ISSN: 2614-7432
https://lwww.ejournal.aibpmjournals.com/index.php/IJABIM

Area: Challenges for a New Decade (pp. 583-596). Springer International
Publishing. https://doi.org/10.1007/978-3-030-56316-5_36

Pashkov, M. V., & Pashkova, V. M. (2022). Problems and risks of digitalization in higher
education. Vysshee Obrazovanie v Rossii = Higher Education in Russia, 31(3),
40-57. https://doi.org/10.31992/0869-3617-2022-31-22-3-40-57

Riandi, M. H., Respati, H., & Hidayatullah, S. (2021). Conceptual model of user
satisfaction as mediator of e-learning services and system quality on students’
individual performance. International Journal of Research in Engineering,
Science and Management, 4(1), 60-65.
https://doi.org/10.47607/ijresm.2021.466

Schlesinger, W., Cervera-Taulet, A., & Wymer, W. (2023). The influence of university
brand image, satisfaction, and university identification on alumni WOM intentions.
Journal  of  Marketing for  Higher  Education, 33(1), 1-19.
https://doi.org/10.1080/08841241.2021.1874588

Sendogdu, A. A., & Koyuncuoglu, O. (2021). An analysis of the relationship between
university students’ views on distance education and their computer self-efficacy.
International Journal of Education in Mathematics, Science and Technology,
10(1), 113—-131. https://doi.org/10.46328/ijemst. 1794

Shahzad, A., Hassan, R., Aremu, A. Y., Hussain, A., & Lodhi, R. N. (2021). Effects of
COVID-19 in E-learning on higher education institution students: The group
comparison between male and female. Quality & Quantity, 55(3), 805-826.
https://doi.org/10.1007/s11135-020-01028-z

Umaroh, S., & Barmawi, M. M. (2021). Delone and Mclean model of academic
information system success. EEA - Electrotehnica, Electronica, Automatica,
69(2), 92-101. https://doi.org/10.46904/eea.21.69.2.11080011

Waluyowati, N. P., & Riandi, M. H. (2024). The mediating role of user satisfaction in the
relationship between information systems service quality and individual
performance in Malang University-level e-learning. Jurnal Manajemen Dan
Kewirausahaan, 12(1), 83-88.
https://doi.org/https://doi.org/10.26905/jmdk.v12i1.11241

Watrin, L., Geiger, M., Spengler, M., & Wilhelm, O. (2019). Forced-choice versus likert
responses on an occupational big five questionnaire. Journal of Individual
Differences, 40(3). https://doi.org/10.1027/1614-0001/a000285

Wilkins, S., Hazzam, J., & Ireland, J. J. (2022). Servicescape in transnational higher
education: the effects of campus design, physical environment and facilities on
student experience and satisfaction. Journal of Marketing for Higher Education.
https://doi.org/10.1080/08841241.2022.2139792

Yureva, O. V., Burganova, L. A., Kukushkina, O. Y., Myagkov, G. P., & Syradoev, D. V.
(2020). Digital transformation and its risks in higher education: students’ and
teachers’ attitude. Universal Journal of Educational Research, 8(11B), 5965—
5971. https://doi.org/10.13189/ujer.2020.082232

Zhao, P., & Sun, H. (2024). Examining the quality of english online learning using the
d&m information system success model. International Journal of Interactive
Mobile Technologies, 18(17), 170-178. https://doi.org/10.3991/ijim.v18i17.51093

ABOUT THE AUTHOR(S)

1st Author

Dr. Nur Prima Waluyowati is a senior lecturer focusing on operations management in the
management department, faculty of economics and business at Universitas Brawijaya.
She graduated her doctorate degree in management from Universitas Brawijaya,
Malang. Her ORCID ID is https://orcid.org/0000-0001-7318-3037, and she can be
contacted by email at imawaluyowati@ub.ac.id.

139


https://www.ejournal.aibpmjournals.com/index.php/IJABIM
https://doi.org/10.1007/978-3-030-56316-5_36
https://doi.org/10.31992/0869-3617-2022-31-22-3-40-57
https://doi.org/10.47607/ijresm.2021.466
https://doi.org/10.1080/08841241.2021.1874588
https://doi.org/10.46328/ijemst.1794
https://doi.org/10.1007/s11135-020-01028-z
https://doi.org/10.46904/eea.21.69.2.11080011
https://doi.org/https:/doi.org/10.26905/jmdk.v12i1.11241
https://doi.org/10.1027/1614-0001/a000285
https://doi.org/10.1080/08841241.2022.2139792
https://doi.org/10.13189/ujer.2020.082232
https://doi.org/10.3991/ijim.v18i17.51093
https://orcid.org/0000-0001-7318-3037
mailto:imawaluyowati@ub.ac.id

International Journal of Applied Business & International Management (IJABIM)
Vol. 10 No. 1, pp. 121-140, April, 2025

E-ISSN: 2621-2862 P-ISSN: 2614-7432
https://lwww.ejournal.aibpmjournals.com/index.php/IJABIM

2" Author

Muhammad Hafiz Riandi is a lecturer focusing on operations and strategic management
in the management department, faculty of economics and business at Universitas
Brawijaya. He is currently pursuing his doctorate degree at the University of Western
Australia. His ORCID ID is https://orcid.org/0000-0003-3170-1654, and he can be
contacted by email at mhriandi@ub.ac.id.

140


https://www.ejournal.aibpmjournals.com/index.php/IJABIM
https://orcid.org/0000-0003-3170-1654
mailto:mhriandi@ub.ac.id

