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Abstract

iLearning Class is an electronic learning that utilizes the internet (online learning). iLearning class
makes learning more interactive because it integrates 4B, Learning, Praying, Playing and Working.
Currently the iLearning Class learning method is suitable to complement traditional learning (face to
face in class). But after iLearning Class is implemented, there is no rank given by the teacher for student
activities in the learning process. This research decides the achievement of each student in online study
activities using the iLearning approach correctly and accurately. Student activities in learning classes
include students doing tasks, daily tests, quiz and practice. In determining the rank of students required
an objective and correct decision making, therefore we need a decision support system to overcome
these multi-criteria problems. Analytical Hierarchy Process (AHP) method is part of a decision support
system that is used to rank students in learning activities in learning classes. After the teacher makes
an assessment, then determine the ranking using the AHP method. Student ranking is needed so that
teachers know the quality of insight and competence of participants in the subjects on iLearning class.
Using AHP method to rank students has proven to be able to help teachers decides achievement from
the many participants doing learning in iLearning Class.
Keywords: iLearning, Decision Support System, AHP Method

1.

INTRODUCTION

The world of education has experienced a lot of rapid changes. This change can be found from the
increasing and variety of uses for study [1]. The way of learning is used a lot by utilizing various media
in order to increase score and learning achievement.changes in this way of learning because of the many
media as a form of technological advancements [2]. Science of Technology learned several years ago
began to be replaced with new technology including various conventional learning methods [3].
The development of information technology that can be utilized as a learning medium is iLearning class
[4]. The learning media is an innovative learning model that can be utilized in the learning process,
because in it there is an assessment given by the teacher that can be accessed through the view board
[5]. Therefore, learning using iLearning class is more interesting and more dynamic so that it can
motivate students to further enhance their knowledge and competence in the learning process.
Learning media for iLearning class has been thoroughly studied and implemented so that it suits the
needs of students in the teaching and learning process [6][7]. But in the application of iLearning class
there are no ratings given by the teacher as an evaluation of the learning process, so the teacher cannot
provide a measure relating to the knowledge and skills of each student on subjects uploaded to the
iLearning class. Ranking is important in implementing iLearning class because it serves to measure the
achievement of students' knowledge and competencies during the learning process in the iLearning
class. In connection with the Minister of Education Regulation concerning educational evaluation
parameters. The regulation explained that after conducting the learning process, the accumulation anda
preparation by the teacher was carried out as an evaluation of student learning outcomes [8][9]. Ranking
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is an evaluation of student learning outcomes and includes a series of learning processes undertaken by
students and teachers. In evaluating student learning outcomes required grades and ranks so that
teachers can measure the achievement of knowledge and competencies of each student objectively,
correctly and accurately [10][11]. Therefore, it is necessary to do research on ranking student learning
outcomes in the implementation of learning media iLearning class correctly, accurately and objectively.
The objective of this study is to help decision makers in this case the teacher to decide the score so that
achievment of students increased in the implementation of the iLearning approach with the Analytical
Hiearachy Process. so that the results of student ranking are objective, correct and accurate. In order
that the results of ranking are objective, correct and accurate, the Analitycal Hierarchy Process method
is required. This method works in decision making for multi criteria criteria (Multi Criteria Decision
Making or MCDM) [12]. The ranking process using the AHP method is done in 3 stages, namely 1)
determining objectives, 2) calculating the value of criteria, 3) calculating alternatives from the value of
existing criteria. In determining the ranking of iLearning class activities there are four (4) criteria
[13][14], these criteria covers tasks, daily tasks, quiz and practice. The series of criteria calculations
and alternative criteria produces a level of accuracy so that it can avoid subjectivity to the ranking of
students in iLearning Class activities.
The use of the AHP method in student ranking is proven to help the teacher to decide the achievment
from the many student actions in the iLearning Class, so the teacher can measure the knowledge and
competence of each student while attending learning through iLearning class.

2. LITERATURE REVIEW
The revolution in technology is changing rapidly, producing new models and educational methods for
the future. Due to technological advancements, the education sector must begin its technological
revolution, focusing on educational innovation, dexterity, ultimately transforming traditional learning
methods[15][16]into electronic learning methods by utilizing internet technology as a medium for
student learning, so as to increase student motivation[17][18]
iLearning is a best practice learning technology developed by integrating hardware, software,
application, ICT [19], and iPad devices that are owned by learners in a unity that is unique to each
learner participant, and becomes an enabler for implementing level learning high (high level learning)
because of its high potential and able to stimulate the development of various types of intelligence
possessed by humans. Therefore, iLearning is packaged in such a way with supporting content as a
support for modern teaching and learning activities [20][21]. iLearning integrates technology for
learning, playing, praying and working. to improve the quality of national education and also face the
challenges of the disruption of the industrial revolution 4.0. [22]. Other iLearning research explains that
by using iLearning Media (iMe) accompanied by concepts and business intelligence dashboards by
adding to the system, it can be stated that student enthusiasm in productivity and good interaction
between lecturers and students or between students can be measured and the learning process is proven
further increase motivation[23].
In principle, when a system (including calculations, parameters involved, determining the amount of its
values, and interactions in it; or whatever it is) supports / supports (decision) decision makers (decision
makers) in making decisions (which logical, rational and structured, correct) for complex (or semicomplex) problems that have so many parameters that must be considered [24], then we call the system
SPK (Decision Support System), regardless of whether it is computer based or not [25]. SPK or also
known as Decision Support System (DSS) is present as a domain of knowledge (not only seen as
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technology or computer-based information systems) to help make objective decisions in the right way.
There are two keywords, firstly the decision making must be the right way (verified, structured, logical
and rational abash), and the second is the decision produced is an objective decision. The conclusion is
SPK only supports decision makers in decision making, SPK does not have a role to replace decision
maker in decision making [26]. Analytical Hierarchy Process techniques are one of the approaches to
alternative objectives of existing criteria by accumulating calculations for existing criteria and
alternatives. used in deciding the relative importance of a set of attributes or criteria. AHP (Analytic
Hierarchy Process) was developed by Thomas L. Saaty of the Wharton School of Business in the 1970s.
According to Saaty, AHP has a functional hierarchy with the main input being human perception. With
hierarchy, a complex and unstructured problem is solved into groups and organized into a form of
hierarchy [27]. AHP is a method for making an alternative sequence of decisions and selecting the best
alternative when a decision maker with several goals or criteria for making certain decisions [28].
Analytical Hierarchy Process allows users to convert intangible factors into numerical values and
evaluate weights (preferences) through a series of comparisons using factors involved in decision
making situations. Analytical Hierarchy Process helps decision makers to choose the best decision[29].
3. METHOD
The working principle of AHP is to cut a complex problem that is not structured, into parts and arranged
in a level. The level of need for a variable is given a numerical value, Then an analysis is made to decide
the factors that have high priority that play a role in mastering the calculation results[30]. The AHP's
working principles:
1)

Determine the Targets,

2)

Make a priority structure in the form of a hierarchy,

3)

Give values of criterias and alternatives

4)

check the ratio and index consistency

5)

Decide criteria and alternatives.

The most commonly used method in research is the AHP method; it is shown that of the 403 articles
found between 1994 and 2014 about the AHP method [31]. The AHP method can determine factors that
influence investment.
investigate and lay down the value of the factors that influence investors' investment decisions. Such a
decision requires reviewing many criteria, the process of hierarchical analysis is the most widely used
technique which involves the level and importance of many criteria and sub-criteria so that the resulting
calculation is correct and accurate[32].
The AHP method calculation procedure :
Step 1: Identifying complex and unclear case becomes clear in order to set 'goals'
Step 2: The hierarchical forms are created by separating complex problems into several stages. Stage 1
or the highest level in the diagram represents the purpose of the problem. This goal is divided into
several levels as criteria and sub-criteria. Decomposition of criteria continues until there is no selection
of criteria anymore.
Step 3: comparison of criteria is made by comparison pairwise. The decision matrix is developed based
on the Saaty scale shown in the table.
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Table 1: Decision Matrix Grading [33]
Level
1
3
5
7
9
2,4,6,8

Remark
Two elements have the same effect on purpose
One element is slightly more important than the
other elements
One element is more important than the other
elements
One element is clearly more important than the
other elements
One element is absolutely more important than the
other elements
When compromise is needed

In pairwise comparisons, compare in pairs the entire criteria for each sub-system hierarchy. The
comparison is then transformed in the form of a pairwise comparison matrix for numerical analysis. For
exampleC1, C2, . . . elements, where C1, C2, . . . filled with criteria. Then do it calculations for ratios 1/2
... 1/9, data must be filled with a new matrix of pairwise comparisons between criteria. Comparisons
between alternatives for the hierarchical sub-system can be made in the form of matrix n x n matrix A,
calculation matrik pairwise based on formulas:

in matrix A, arrange numeric weights to elements n C1, C2, ..., Cn. If A is a consistency matrix, weights
and values are only given by Wi / Wj = aij (for i, j = 1, 2, ..., n).
Step 4: according to pairwise comparison matrices, factor priority weights are calculated through
eigenvalues and eigenvectors. According to Thomas L. Saaty, that the largest eigenvalue will be like
the formula below

If A is a consistency matrix, then the eigenvector X is calculated according to the formula:
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Step 5: do synthesis by checking consistency. Inconsistencies can cause unclear results. In pairwise
comparisons, the inconsistency limit is measured using a consistency ratio (CR), which is a comparison
of consistency index (CI) with a random value (RI). This value depends on the order matrix n.

For the AHP model, a comparison matrix can be accepted if the ratio value is consistent <0.1. CR value
<0.1 is a value that has a good level of consistency and can be accounted for. If the CI and CR values
are more than 0.1, this indicates inconsistencies in the pairwise comparison matrix which would require
that expert opinions be reconsidered [34]. RI values depend on the number of criteria as in the following
table 2
Tabel 2: Average consistency values
Order
Matrix

RI

1

0,00

2

0,00

3

0,58

4

0,90

5

1,12

6

1,24

7

1,32

8

1,41

9

1,45

10

1,49

If the value is more than 10% (0.1), then the judgment of judgment must be corrected. However, if the
consistency ratio (CI / IR) is less or equal to 0.1, then the calculation results can be declared true and
consistent.
4. RESULT AND DISCUSSION
Creating a hierarchical structure that begins with general objectives, criteria that are assessed and sub
criteria / alternatives [35]. The first hierarchy is ranking student activities, the second hierarchy is
criteria in deciding the achievement of students in this case tasks, daily tasks, quiz and practice students
and the third hierarchy are students who become sub criteria or alternative choices in ranking students.
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Figure 2: Hierarchical Structure
After making the AHP hierarchical structure, the next step is to calculate the criteria carried out by
compiling a pairwise comparison matrix [36]. The determination of the criteria in this decision support
system is based on the things that are very important in determining student achievement through the
learning approach. Each criterion assigns different weights because each criterion has importance. in
making pairwise comparison matrices. The first to do is to determine which criteria weights are most
important, which in the terminology Analytical hiearchy process is called a pairwise comparison matrix.
Each criterion influences the other criteria. Next tabulation results will be made tabulations:
Table 3:pairwise comparison matrix of criteria
CRITERIA

PRACTICE

TASK

DAILY
TASKS

QUIZ

PRACTICE

1,0

2,0

3,0

2,0

TASK

0,5

1,0

2,0

3,0

DAILY
TASKS

0,3

0,5

1,0

2,0

QUIZ

0,5

0,3

0,5

1,0

Total

2,3333

3,8333

6,5

8,0

Next change the value in the pairwise comparison matrix into decimal numbers to get the Total matrix
(Priority Vector). Then normalize the values in the matrix to get the EigenVector (EV: the average value
of the matrix). The trick is to divide the elements of each column by the number of columns in question.
The Priority Vector is the sum of all cells next to the Kirinya (in the same row) after being divided by
the number below it, then the sum is divided by the number of criteria.
Table 4: Results of matrix normalization and EV
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CRITERI
A

PRACTIC TASK
E

DAILY TASKS QUIZ

TOTAL

EV

PRACTICE 0,4286

0,5217

0,4615

0,2500

1,6619

0,4155

TASK

0,2143

0,2609

0,3077

0,3750

1,1579

0,2895

DAILY
TASKS

0,1429

0,1304

0,1538

0,2500

0,6771

0,1693

QUIZ

0,2143

0,0869

0,0769

0,1250

0,5032

0,1258

Before checking consistency, calculations must be made to determine the maximum lambda (ʎ maks)
value. if the next maximum lambda value is known, check the consistency of the matrix needed in a
criteria matrix. This is so the calculations that we do if the data is inconsistent, it is repeated again by
taking data as before, but if on the contrary the weighted data is classified which can then be searched
for a Consistency Index (CI) value so as to produce a Consistency Ratio (CR) value [37]. the following
calculation to produce a CR value:
ʎ maks = (2,3333*0,4155)+(3,8333*0,2895)+(6,5*0,1693)+(8*0,1258)= 4,1857
CI= (λmaks-n)/(n-1) = (4,1857-4)/(4-1)=0,619
CR= CI/RI=0,619/0,90=0,0688
calculate the maximum lambda by multiplying the Priority Vector with the EigenVector obtained
previously. So, from the above matrix can be determined Consistency Ratio (CR) is 0.0688. And CR is
smaller than 0.1, the calculation results state that the matrix is consistent. the results of calculations can
be seen in table 5.
Tabel 5: SintesisKonsistensiRasio
Matrik Pairwise Comparison

EV

Total

0,4286

0,5217 0,4615

0,2500

0,4155

0,291

0,2143

0,2609 0,3077

0,3750

0,1429

0,1304 0,1538

0,2500

0,1693

0,0511

0,2143

0,0869 0,0769

0,1250

0,1258

0,0270

λmaks

4,1857

CI

0,0619

CR

0,0688

X

0,2895

=

0,1132

Consistent
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Next is an alternative calculation in accordance with existing data. Alternative data are calculated
according to each criterion[38]. The following are alternative student data to be selected based on each
predetermined criterion. done by compiling a pairwise comparison matrix for alternatives for each
criterion. The calculation and conversion of students' alternative data starts from tasks, daily tests, quiz,
practice and student activeness into the matrix. Next is an alternative calculation in accordance with
existing data. Alternative data are calculated according to each criteria. And the following is an
alternative calculation of student data.
A.

Alternative calculation of the practice criteria

The figure below is the result of the normalization of pairwise comparison matrices for practice
alternatives. Total matrix used to normalize the matrix

Figure 3: Results Of Normalization Of Practice Alternative
B.

Alternative calculations of the tasks criteria

below is the result of normalization and EigenVector (EV) for alternatives to the task criteria
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Figure 4: Rresults Of Normalizing Of Task Alternative
C.

Alternative calculations of daily tasks criteria

The results of the normalization calculation and the EigenVector (EV) for an alternative to the Daily
Test criteria

Figure 5: Normalized Results Of Daily Tasks Alternative
D.
Alternative calculations of the Quiz criteria
And here are the results of normalization and EigenVector
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Figure 6: Result Of Normalization Quiz Alternative
E.

Alternative Synthesis Results

To find the synthesis results in an alternative, the steps are the same as finding the synthesis results in
the criteria. Need to know the results of calculating the consistency index (CI) and consistency ratio
(CR) first.
1.

Alternative Synthesis Practice Results

ʎ maks =
(17,5*0,066)+(15*0,074)+(13*0,082)+(21,5*0,053)+(14,5*0,076)+(19.5*0,059)+(18*0,062)+(18*0,0
63)+(13*0,092)+(21,5*0,052)+(17,5*0,067)+(18,5*0,065)+(19*0,061)+(19*0,062)+(17,5*0,067) =
17,15
CI= (λmaks-n)/(n-1) = (17.15-15)/(15-1)=0,15
CR= CI/RI=0,15/1,59=0,097
2.

Results of Alternative Synthesis of Task

ʎ maks=
(16*0,074)+(19*0,062)+(14,5*0,079)+(19*0,060)+(17,5*0,061)+(16*0,071)+(15,5*0,078)+(16,5*0,0
68)+(16,5*0,069)+(21*0,053)+(14*0,082)+(18,5*0,063)+(21*0,052)+(16*0,069)+(20*0,060) = 17,13
CI= (λmaks-n)/(n-1) = (17,13-15)/(15-1)=0,15
CR= CI/RI=0,15/1,59 = 0,096
3.Alternative Synthesis Results of Daily Tasks
ʎ maks=
(15,5*0,077)+(15*0,075)+(14,5*0,078)+(17,5*0,065)+(15,5*0,07)+(17*0,070)+(15,5*0,071)+(18,5*
0,058)+(17*0,072)+(19,5*0,065)+(14,5*0,068)+(19*0,063)+(17,5*0,061)+(22*0,049)+(22*0,05) =
17,08
CI= (λmaks-n)/(n-1) = (17,08-15)/(15-1)=0,15
CR= CI/RI=0,15/1,59=0,094
4.Alternative Quiz Synthesis Results
ʎ maks=
(15,5*0,075)+(15,5*0,078)+(15,5*0,075)+(17,5*0,067)+(16,5*0,069)+(16,5*0,067)+(19*0,059)+(16,
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5*0,069)+(15*0,080)+(23,5*0,045)+(15*0,076)+(19,5*0,057)+(21*0,051)+(18*0,069)+(18*0,063) =
17,16
CI= (λmaks-n)/(n-1) = (17,16-15)/(15-1)=0,15
CR= CI/RI=0,15/1,59=0,097
To get the maximum Eigen (Principal Eigen) or also called
Principal EigenValue (λmax) matrix calculations by adding up the product of the number of times and
priority vectors. So, from the matrix above can be determined the Consistency Ratio (CR) of the 0,097
practical alternatives, 0,096 alternative assignments, 0,094 daily test alternatives, and 0,097 alternative
quizzes. And CR is smaller than 0,1 the matrix calculation results are stated consistent.
From the results of the calculation of global priorities, to get the ranking or ranking of the best students.
Then the next step is only to sort the final results from the largest number [39]. As the following table
is the results of deciding student achievement resulting from the calculation of criteria and alternatives
using a decision support system that is an analytical hierarchy process.

Figure 7: Student Achievement Calculation Results
The results of calculations using the Analytical Hierarchy Process, obtained the rank 1 students from
15 students who took iLearning class named hafnisilfiani students, with results 0.080436.

5. CONCLUSION
Learning media iLearning class is an innovation that can be utilized in the learning process, because in
it there is an assessment given by the teacher that can be accessed through the viewboard. AHP method
is used so that the results of student ranking are objective, correct and accurate. The stages in the AHP
Method are the first to arrange a hierarchy that aims to determine the objectives of the study. The second
is to do the calculation of the criteria. Third, calculating the alternatives, in this study the intended
alternatives are students who take iLearning Class and finally check the consistency of the criteria and
alternative calculations. In calculating the Criteria, to get the maximum Eigen (Principal Eigen)
Principal EigenValue (λmax) matrix calculations by adding up the product of the number of times and
priority vectors.
The use of the AHP method in student ranking is proven to help the teacher to decide the achievement
of the many student tasks in the iLearning Class, so that the teacher can measure knowledge and
competence quantitatively towards students while learning through the iLearning class.
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Further research is suggested to try to increase the number of alternatives or criteria used such as
attendance and discipline. The method used for ranking students can use other methods that have a
high degree of accuracy with fewer calculation processes
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