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Abstract

The learning method is a method used to support learning activities that are tailored to the learning objectives, student
perspectives, technological support, and other very diverse factors. This condition makes it difficult for teachers or
educational institutions to choose and decide the best learning method that will be used to support learning activities.
Decision Support System is a computer system that is used to support decision making by considering assessment
criteria and alternative solutions. Thus, the Decision Support System can be used by educational institutions to
determine learning methods that are suitable for school conditions. The purpose of this research is to help the best
educational institutions according to the conditions of schools, teachers and students by using the Decision Support
System. The research method uses a qualitative approach through observations to educational institutions about the
difficulty of determining learning methods that are in accordance with school needs. Literature studies are used to
strengthen problem findings and identify alternative solutions with information technology.
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1. Introduction

Learning objectives can be achieved if all the supporting components can be implemented and one of the important
factors supporting the achievement of learning objectives is the learning method. learning method is the whole series
of presentation of teaching materials which includes all aspects before, during and after the learning carried out by the
teacher as well as all related facilities that are used directly or indirectly in the teaching and learning process to achieve
learning objectives (Puspita et al. 2019) (Aliyah et al. 2020) (Kioupi and Voulvoulis 2019).
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Currently, there are many available learning methods used by educational institutions at different levels of education.
The adoption of learning methods by educational institutions depends on the ability of educational institutions to
understand which learning methods suit their needs. The problem is that the selection of learning methods is done
manually which is not effective so that it has an impact on not achieving learning outcomes due to incorrectly
determining the learning method used (Radha et al. 2020) (Hwang et al. 2021) (Abidi et al. 2018).

Decision Support System is a computer-based system that is used to assist decision makers in determining the best
decision from several choices. This choice resulted from the determination of the criteria and decision alternatives that
were part of the DSS. Thus, DSS can be used by educational institutions to select and determine the learning methods
to be adopted to support the achievement of learning objectives. the research method uses a qualitative approach
through observations about the difficulties of educational institutions in determining learning methods or models that
suit their needs. Literature studies are used to find alternative solutions with an information technology approach and
determine DSS as a solution.

2. Literature Review

2.1 Decision Support System

DSS is part of a computer software-based information system. Including knowledge management-based systems that
are used to support decision-making within an organization or company. DSS can be regarded as a computer system
that processes data into information to make decisions on specific problems. DSS is a system that aims to assist
managers in making decisions by accessing most of the information generated from various related information
systems involved in the organization's business processes, such as office automated systems, transaction processing
systems, and so on (Simionesei et al. 2020) (Dimarescue et al. 2022) (Suryanto et al. 2018).

The purpose of DSS, among others, is to help managers make decisions to solve problems, support manager judgment,
and increase the effectiveness of a manager's decision making rather than its efficiency. However, DSS does not aim
to replace the task of the manager, but to become a tool to help the manager himself. DSS is an implementation or
concrete manifestation of decision-making theories that have been introduced earlier by sciences such as operations
research and management science (Pranjic 2018) (Constantiou et al. 2019) (Ranganathaswamy and Amar 2021). DSS
has an interactive way of working. If in the past when we were going to solve a problem, we had to calculate the
minimum, maximum, or optimum value manually, then a DSS which is a natural progression of information reporting
systems and transaction processing systems would help with these things. The workings of this DSS are defining
existing problems, collecting applicable data and/or information, processing data into information in the form of
graphic or written reports, and determining alternative paths that can be in the form of percentages (Sadegi et al. 2020)
(Wei et al. 2020).

DSS uses a resume of information, exceptions, patterns, and analytical models. DSS will only help when we make
decisions, but that does not mean we have to make decisions ourselves. Decision making begins with gathering useful
information through raw data, documents, own knowledge, and/or business models to identify and solve problems and
then make decisions (Langer et al. 2021) (Car 2018) (Mork et al. 2018). DSS software is often referred to as a DSS
generator. This DSS generator contains modules for database, model, and management dialogs. This Database
Management System (DBMS) module provides several things, such as: creation, interrogation, and maintenance for
DSS DBMS. This module can find system databases that have been saved. DSS DBMS to solve the problem the data
needed can come from internal or external databases. In an organization, internal data is generated by the system.
External data comes from various sources such as newspapers, online data services, databases (finance, marketing,
human resources (Ruban et al. 2021) (Cota et al. 2021) (Philips et al. 2021).

While the Model Management System (MMS) module is used to present the ability to create, maintain and manipulate
in the form of mathematical models. This basic model features an electronic spreadsheet. This MMS stores and
accesses the models that managers use to make decisions. Such models are used to design manufacturing facilities,
analyze the financial health of an organization, forecast the demand for a product or service, and so on. Meanwhile,
the dialogue model is used to attract the attention of users to have direct contact between users and computers in
finding solutions. In addition to the DBMS, MMS and dialog models, other components or modules are available in
DDS, namely supporting tools such as online help, diagrams, user-friendly interfaces, graphical analysis, error
correction mechanisms, facilitating user interaction with the system. Figure 1 show basic DSS architecture
(Liutvinavicius and Audrius 2015).
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Figure 1. DSS Architecture (Liutvinavicius and Audrius 2015).

2.2 The Analytical Hierarchy Process

AHP is a decision support model. This decision support model will describe complex multi-factor or multi-criteria
problems into a hierarchy, hierarchy is defined as a representation of a complex problem in a multi-level structure
where the first level is the goal, followed by the factor level, criteria, sub-criteria, and so on down to the last level of
alternatives. With a hierarchy, a complex problem can be broken down into groups which are then arranged into a
hierarchical form so that the problem will appear more structured and systematic (Ghorbandazeh et al. 2018) (Zytoon
2020) (Ahmed et al 2019).

AHP is often used as a problem-solving method compared to other methods for the following reasons: A hierarchical
structure, because of the selected criteria, to the deepest sub-criteria. Consider the validity up to the tolerance limit for
the inconsistency of various criteria and alternatives chosen by the decision maker. The use of AHP is not only for
government or private institutions but can also be applied for individual purposes, especially for research related to
policies or the formulation of priority strategies. AHP is reliable because in AHP a priority is composed of various
options which can be in the form of criteria that have been previously decomposed (structured) first, so that priority
setting is based on a structured (hierarchical) and reasonable process. So, in essence AHP helps solve complex
problems by compiling a hierarchy of criteria, assessed subjectively by interested parties and then draws various
considerations to develop weights or priorities (Issa et al. 2022) (Karleusa et al. 2020) (Ishak et al. 2020). The main
tool of AHP is a functional hierarchy with the main input being human perception. The existence of a hierarchy allows
complex or unstructured problems to be broken down into sub-problems, then arrange them into a hierarchical form.
Figure 2 show the AHP structure (Inayatulloh 2019)
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Figure 2. AHP structure (Inayatulloh 2019)

2.3 AHP Procedure
there are three main principles in problem solving in AHP, namely: Decomposition, Comparative Judgment, and
Logical Consistency. Broadly speaking, the AHP procedure includes the following stages.

a.

Decomposition of the problem Decomposition of the problem is the step where a predetermined goal is then
systematically described into a structure that composes a series of systems until the goals can be achieved
rationally. In other words, a complete goal, decomposed (broken) into its constituent elements (Promentila
et al. 2018) (Improta et al. 2018) (Bulut and Okan 2018) (Chen 2021).

Assessment/weighting to compare elements When the decomposition process has been completed and the
hierarchy has been well structured. Next, pairwise comparisons are assessed (weighting) on each hierarchy
based on their relative importance (Lecesse et al. 2021).

Matrix Preparation and Consistency Test When the weighting process or filling out the questionnaires has
been completed, the next step is the preparation of a paired matrix to normalize the weighting of the
importance level for each element in their respective hierarchies. At this stage the analysis can be done
manually or by using a computer program such as Expert Choice (Unver and Ibrahim 2021).

Priority setting in each hierarchy for each criterion and alternative, pairwise comparisons are necessary. The
relative comparison values are then processed to determine the ranking of alternatives from all alternatives.
Both qualitative criteria, as well as quantitative criteria, can be compared according to a predetermined
assessment to produce weights and priorities. The weights or priorities are calculated by manipulating the
matrix or by solving mathematical equations (Andreolli et al. 2022).

Synthesis of priorities. The synthesis of priorities is obtained from the result of multiplying local priorities
with the priorities of the relevant criteria at the top level and adding them to each element in the level that is
affected by the criteria. The result is a combination or better known as global priority which can then be used
to assign local priority weights to elements at the lowest level in the hierarchy according to the criteria (Afnain
et al. 2021).

Decision making/decision. Decision making is a process in which the best alternatives are selected based on
the criteria.

3. Methods

Figure 3 explains the research method. Various learning methods that have differences based on conditions,
environment, students, teachers and other factors create confusion for education providers to determine the best
learning method according to their conditions. This condition initiated the research and strengthened the findings of
the problem by conducting observations and interviews with actors at educational institutions. After finding the
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difficulty of educational institutions in determining the right learning method, the research continued to look for
alternative solutions based on information technology through literature studies. After exploring the literature, the
Decision Support System is the right solution for educational institutions to determine the best learning method.

Problem identification of Learning
Model in Education Institution

Define Criteria of best learning model
by education institution

Determine the alternatives
learning model

Using Analytic Hierarcy Process to
combine criteria and alternative
for choose the best solution

S

Create DSS model to determine best
learning model for education institution

Figure 3. Research method.

4. Results and Discussion
Figure 4 show the proposes model. This model describes several components that support the adoption of DSS and
AHP to determine the best learning model, namely

a.

Alternative learning models are available types of learning models that have been used by other educational
institutions. Some types of learning models include Learning Management System and Content Management,
blended learning, Hybrid learning, discovery learning, Inquiry learning, problem-based learning. The
availability of information on the type of e-learning with all detailed information explaining the supporting
factors is an alternative for educational institutions to choose a learning model. This alternative learning
model becomes part of the Analytic Hierarchy Process.

The second part of this model is the criteria for selecting the e-learning model. Based on observations and
literature studies, the criteria for selecting an e-learning model are based on student satisfaction, effectiveness
and efficiency of the learning process, quality of teaching materials and quality of instructors. These criteria
will be part of the Analytic hierarchy Process.

The analytical hierarchy process used in this model has several stages. The first stage is the construction
hierarchy of the selection criteria for learning models and alternative learning models. The second stage is
Pairwise comparison of the learning model selection criteria with alternative learning models. The third stage
is to give the relative weight of each criterion and alternative selection of e-learning models. After each
criterion and alternative learning model is given a relative weight, then this relative weight is given a score
and overall weight. The final stage of the AHP is to check the consistency of the previous calculation results.
The outputs of DSS and AHP are alternative learning models with scores on each learning model. The score
of each alternative learning model will appear in the dialogue manager so that the user can choose a learning
model based on the highest score from the learning model.
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Figure 4. DSS for Learning Model in Education Institution

5. Conclusion

The implementation of DSS for educational institutions to determine the right learning model to support the learning
process in their institutions will help educational institutions based on the priority scale of several predetermined
criteria. The resulting alternative learning model does not absolutely have to be used because basically DSS only helps
decision makers make choices from several available options and the final decision rests with the decision maker.
DSS helps decision makers develop a hierarchy of criteria and give weight to each component and in the end will offer
alternative learning methods that have been arranged based on the highest score.
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