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Abstract

Education in the industrial era 4.0 expetrienced very significant changes. The role of
information technology is a significant trend in education. Since the pandemic occurred
at the beginning of 2020, almost all schools and even universities have indirectly
demanded rapid changes in adapting to digitalization methods. It was also found that
there were many obstacles during the pandemic in the implementation of information
technology. The Indonesian state itself in education is still adapting and starting to
develop with the existence of models of information technology approaches that can be
implemented in academic activities, especially on campuses. Since 2010 it has been
following the smart campus concept and model development. However, it was found to
be varied due to the absence of a benchmark index in the campus's preparation,
monitoring, and evaluation. Through the Rainbow Framework, this will be a solution in
measuring the feasibility level through monitoring and evaluating the use of technology
with a quality assurance approach. The results can be seen from the components that
have been built using the calculation model for the quality of technology education in
Indonesia.
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1. INTRODUCTION

The smart campus is a trend in of school technology today. Technology is
increasingly being relied on in learning patterns. Many technological innovations
are used, such as Internet or Things, Artificial Intelegence, Augmented &
Virtual, Cloud, and the like [1] [2] [3]. Information system needs such as
accuracy, relevance, and timeliness rely heavily on information technology. The
field of education also requires such an information system. The school is an
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educational environment that using a vital role in realizing the progress of a
teritorial. All countries are racing to develop technology which is growing very
fast [4] [5]. In the year 2010, it was known as Smart University. [6] [7] [8].
Universities are not only in the process of academic activities; on the
management side, but even the campus outputs also cannot be separated from
the use of information technology such as in new alumni tracking, selection
processes, accreditation, payments, student admissions, and many more [9].

Smart campus comes from an academic system that uses technology and the
internet as instruments. A smart education or an innovative university is
expected to be a campus that can educate students with a system managed by
informatic development [10]. This does not mean that a smart education is a
campus consisting of bright students or teaching staff who can educate their
students. However, a smart campus is a campus that combines, and implements
the teaching and learning process using information technology [11]. So that all
systems that support the teaching and learning process also use information
technology. Implementing a smart education makes all campus elements require
that they are connected, starting from lecturers, employees, students and other
parts of the campus environment. [12] [13] [14]. One example of the application
is using the Campus Academic System to use student lecture data to pay fees and
the campus library. A smart campus certainly makes the education environment
smart so that it will improve the quality, starting from staff, lecturers, students
and campus management [15] [13] [11].

Practitioners have created many information technology products to support the
wotld of education [16] [17] [18]. Call examples such as the Academic
Information System, e-Office, Payment Gateway, Push Notification, and even
the campus parking atea cannot be separated from information technology
products [19]. The current most trending technologies from academia, such as
Artificial Intelligence, the Internet of Things, and Big Data, have become the
standard size model in higher education. Although not all colleges use or even
only some of the technology is used [20]. A smart campus itself is a combination
of smart eclements, which include five things: Smart Technology, Smart
Governance, Smart Environment, Smart Setvice, and Smart Policy [21]. The
clements are further grouped into six components based on developments for
sustainability with an internal campus approach, including smart microgrid, smart
utility, resource management, improved service, people management, and
educational setvice [22].
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2. METHOD

In this paper, the author uses two methods: first, a literature review is carried out
through an existing model, then processed in bibliometric analysis data using R
Studio. Second, designing a new model with another approach, namely a
combination of a rainbow framework with campus quality assurance.

2.1 Literature Review

2.11  Smart Campus

To determine the focus of the study in this paper, several previous studies were
referred to in the last five years, starting from 2016 to 2021. The keyword used in
obtaining this reference is Smart Campus which is taken from the source of
Scopus Indexing Research. Obtained 92 documents, both journals and books,
with an average citation per the year of 2776. The results of observations on the
topic of smart campuses can be seen in figure 1 below :
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Figure 1, Density of Research

Looking at the pattern in Figure 1, it can be seen that the themes that appear
most often are the smart campus, data handling, big data, IoT, Education, and
college and university themes. These themes develop and are interrelated with
cach other. This means that the discussion of the smart campus theme cannot be
separated from the development of the technology theme. Suppose it is related
to the quality service theme. In that case, it is still quite far away, which means
that the opportunity to bring the smart campus theme and its technology closer
to the quality of both performances, model and evaluation monitoring is quite
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significant. None other than the goal is to enter the themes leading to the
sustainable development of the smart campus in the coming year. Then the
development and journey of the topic itself can be seen in the following figure 2.

Word Growth

Cumulate occurrences

Figure 2, Topic development.

From 2016 to 2021, the topic of smart campuses has experienced a significant
increase. Followed in 2017, many began to study IoT technology. IoT in 2019-
2021 has increased significantly and is almost following/approaching the smart
campus theme. This means that the smart campus theme itself is still an issue
that continues to be discussed, and followed below is the discussion of the
technologies that support it. Observing the issues related to studies that touch on
monitoring and evaluation for the quality itself is still not visible. What can be
seen is the theme of sustainable development, which has only begun to be
discussed in 2020. In the graph, it is clear that the issue of smart campuses
continues to be discussed but related to the technology that supports it, it still
looks relatively flat. This can be triggered because there is no quality
measurement; therefore, it is very likely to get closer to the quality issue in the
sustainability of the smart campus itself.

2.1.2  Quality Assurance

Quality Assurance Unit is a quality assurance system for the implementation of
Indonesian university, which is carried out through 3 sub-systems, namely: (i)
Higher Education Database or known as the National PDPT, which is a
systemic activity of collecting, processing, and storing data and information
about the implementation of higher education in all universities. Higher
education by the Directorate General of Higher Education to oversee the
implementation of higher education by the Government, (i) the Internal Quality

Irfan Santiko, Anngerah Bagus Wijaya, at all | 339



Journal of Information Systems and Informatics
Vol. 4, No. 2, June 2022

p-ISSN: 2656-5935  http://journal-isi.org/index.php/isi c-ISSN: 2656-4882

Assurance System or known as SPMI, namely the systemic quality assurance of
higher education by universities and (iif) the External Quality Assurance System
in the form of systemic activities to assess the feasibility of programs and
universities higher education by the National Accreditation Board for Higher
Education or independent institutions outside universities recognized by the
government to oversee the implementation of higher education for and on
behalf of the community as a form of public accountability. The SPMI
instrument itself is divided into four instruments, namely, Quality Policy, Quality
Documents, Quality Manuals, and Quality Standards [23].

The aim is to maintain and improve the quality of higher education in a
sustainable manner, which is run by a university internally, to realize the vision,
and to meet the needs of stakeholders through the implementation of the
"Tridharma of Higher Educaton." Achievement of quality assurance objectives
is carried out through SPMI to obtain accreditation through SPME by an
Accredited department or an independent institution recognized by the
Government. [24].

2.1.3 Rainbow Framework

The Rainbow Framework (TRF) is a framework developed by Better Evaluation
(betterevaluation.org) of various methods and processes commonly used in
Monitoring and Evaluation (Monev) activities. These methods and processes are
organized into seven groups marked with different colors to make it easier for
users when using this framework in the Monev process. The TRF evaluation
framework can help plan M&E activities in stages and choose a combination of
methods and processes to help complete activities. In addition, TRF provides a
choice of “approaches” that refer to a package of methods and processes. One
example of this approach is the “Randomized Controlled Trials” (RCTs)
method, a combination of a random sample, control group, and standardized
indicators and measurements.
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Figure 3, The Rainbow Framework (Better Evaluation 2020) [25].
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2.2 Modeling

2.21 Topic of Model

In the analysis that has been done in the literature review analysis, a "fishbone"
pattern is then made to determine the sustainability of the current research topic.
Suppose you look at the results of the previous analysis. In that case, you can
describe the positions and opportunities that can make updated in the discussion
of this paper can be seen in Figure 4.
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(
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Figure 4, Fish Bone Diagram

Figure 4 shows that there are two different sides between the subtopic areas,
namely the top, which is included in the information system area, and the
bottom is the informatics area. The two subtopics were then approached using
Quality Assurance, whose ultimate goal was the domain of the topic of smart
campus sustainability. In the green section, the new sub-area, namely the
Monitoring and Evaluation Development sub-area, is the information system
area developed in this research.

2.2.2 Information System Model

In this information system model, two models are designed to support the
monitoring and evaluation platform on the smart campus. The first model is for
the basis of information quality and the second model is for the information
system platform. For modeling the first information system obtained the
following model:

Figure 5, Quality information model
From figure 5, it is known that the quality of the information system that has
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been used so far was developed on the "SMART" side, which means that
relevance must be based on intelligent data. Accuracy also needs to target
knowledgeable data; then, the precision side must be able to position the data
petfectly.

After the information concept, then design a platform model as a guide in
building the system later, the following platform guide model is designed:

|r Input }—*{Proccess i’—-{Outpul;]
DYNAMIC

Figure 6, Platform information system model.

From figure 6, it can be explained that building an information system must have
dynamic elements. The purpose of this dynamic element is that everything
needed regarding data can be obtained without human intervention. So this
system will run side by side with artificial intelligence technology.

3. RESULT & DISCUSSION

To begin with, a research phase is needed. The flow pattern is described by a
Sequence flowchart diagram model divided into 4 phases with ten activities. The
following is the direction of the phase to be carried out:

m

Literatur Review Class. Smart Campus ~—  Build Platform < .
v l
»  Data Collecting Class. SC >> BAN-PT Testing Platform

v
Value SC >> BAN-PT

A

Result

“

Figure 7, Phase research

a) The researcher determines the research objectives based on the existing
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b)

literature review. Determining this goal uses the Systematic Literature
Review (SLR) technique. The data obtained is then collected to be processed
simply through a reduction (simplification) process. The groups of related
statements that can be used as the basis for the parameters of the questions
to be asked are as follows:

P1: Knowledge of information technology in the campus environment.

P2: The use of platforms, media, and technology environment.

P3: The performance of the existing system in the campus environment.

P4: Functions of Platform, Media, and Technology in the campus
environment.

If you are going to use a questionnaire, you need a group of answers that will
be based on the previous related statement; the modeling is as follows:

Q1 : Yes/No/Neutral = P1

Q2 : Easy/Difficult = P2

Q3 : Very Nice/Nice/Poor =» P3

Q4 : Relevant/Irrelevant =» P4

Il information on the questionnaire rule (QQ) will be calculated using the
average notation formula, so it will be

Qa= ﬁ (q1 +q2+ -+ qn) )
Sigma Notation is :

Qa= -XIL,ai @

Information :
Qa = mean
Qi = sample value n-i

n = sample accumulated

After the objectives are determined, start taking data samples using
questionnaires, interviews, and observations on campus. If the results of data
simplification have arrived and are declared sufficient in the first phase, then
the next step is to make approaches by grouping criteria. The first criterion is
the approach between the conclusions in the P1-P4 statements in the smart
campus component scheme.

After the data is obtained, the data is reduced or simplified based on the
functional needs of the research objectives.
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Figure 8, Matrix of data reduces for mapping component

d) After the data is simplified, the classification is catried out to be included in

g

the smart campus component.

Smart
Govemance

Smart Data

VALUE

Figure 9, Mapping data to Rainbow Framework

After the components are followed, the assessment components determine
the value parameters that can be used as standards in the Smart Campus
component.

If the parameter values have been formed, then the monitoring system
evaluation is designed through a sample using the Rainbow Framework as an
M&E indicator and a Pre-Alpha Testing trial.

If the entire process has been fulfilled, all components and algorithms are
packaged into an information system platform using website-based
technology. When used by universities, it can be more dynamic. The
description of the flow is still a superficial depiction. Then the users
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themselves will be described using a use case diagram as follows:
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Figure 10, Usecase smart campus application
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Figure 11, Activity model smart campus.

h) If the platform has been successfully built with all the completeness of the
material, then further testing is carried out directly on the object of research,
namely in universities using the Alpha Testing technique.

i) After the assessment is obtained, the following process is to analyze the
results and verify the results. In addition, Post-Alpha Testing is also carried
out, which aims to conclude the results that have been achieved.

4. CONCLUTIONS

From the results of the previous discussion, several conclusions can be drawn,
including: First, the Rainbow Framework is a unique platform to measure the
level of technical feasibility on a campus, which is considered relatively easy and
accurate. Second, the quality approach on campus makes measurements easier
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because it follows the conditions of the campus itself. Third, in building an
information system on campus, one should pay attention to the dynamic pattern
that is currently a trend in the world of industrial revolution technology. The
technology that currently makes campuses into the smart group is that it is
inevitable that they have Artificial Intelligence, Big Data, and Internet of Things
technology. The technology that uses these three trends will become a
superpower technology on the campus.
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