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ABSTRACT

The utilization of information systems can significantly contribute to enhancing

Revised  : March 20", 2024 efficiency and service delivery at MA Daarul Falah, an educational institution in
Accepted  : March 30", 2024 Pondok Pesantren Daarul Falah. Previously, there were often issues with

subjective assessment of high-achieving students and inadequate archiving of
KEYWORDS previous years' assessment records. This study aims to expedite the collection of

student assessment data from each class, automate the student grading process,
and improve the objectivity of the school's assessments of all students. The
method employed in this research is the Multi-Factor Evaluation Process

Decision Support System
Multifactor Evaluation Process

Best Stud . ; :
Bf:éktgo:;fjstin (MFEP), implemented using the PHP programming language. The results of the
g study indicate that students who receive a total evaluation score above 90.00 are
@ considered eligible to serve at Pondok Pesantren Daarul Falah, while those who
score below 90.00 are deemed ineligible to serve there.
1. Introduction which can cause data to be lost and lead to a lack of

A decision support system (Decision Support
System) is a knowledge-based computerized system
that can be used as a basis for decision making.
Decision support systems act as instruments that help
decision makers improve their abilities, but are not
intended to replace evaluations carried out by these
decision makers. To avoid subjectivity in decisions
taken, a decision support system is needed to determine
outstanding students based on specified assessment
criteria as in research conducted by Kusuma and his
team [1].

MA Daarul Falah, who is at the Daarul Falah
Islamic Boarding School, has often had non-objective
assessments from the school in selecting outstanding
students, as in the research conducted by Kurnia and
Muhtarom [2]. Teachers also sometimes find it difficult
to assess each student because the criteria for assessing
students are not clear, track records of assessments in
previous years are not properly archived so data is
easily lost. Calculations are also relatively slow
because computer technology has not been utilized
optimally.

MA Daarul Falah, who is at the Daarul Falah
Islamic Boarding School, has often experienced non-
objective assessments from the school in selecting
outstanding students. Teachers sometimes find it
difficult to assess each student because the criteria for
assessing students are not clear and the files are not
well documented. So, there will be a buildup of data
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time efficiency in direct assessments because time is
needed to calculate the assessments.

Wahyuni and Niska [3] in their research, the
existence of this decision support system can help the
H. Adam Malik Hospital Medan in determining high-
achieving employees easily and quickly.

Apart from that, the method used by Ristiani and
his team [4] is the Multifactor Evaluation Process
(MFEP). This research concluded that the selection
process for PPA scholarship recipients at STMIK Insan
Pembangunan currently does not adopt a decision
support system, but still relies on quotas, which results
in a lack of use of mathematical calculations. This
causes the distribution of PPA scholarships not to meet
the expected targets.

Hidayatullah and Eska also used a decision support
system [5] using the MFEP method which is one of the
methods for selecting PPA scholarship recipients at
STMIK Insan Pembangunan. Here, they have not
implemented a Decision Support System (SPK) so
there is no objectivity from the assessors which causes
the provision of PPA scholarships to not be on target.

Heriyantoro and his team [6] developed an
application to assess and determine outstanding
teachers. This research aims to help schools select
teachers who meet previously established achievement
criteria. The application was developed using Visual
Studio Code with the PHP programming language and
uses a MySQL database as data storage.



Muslihudin and Rahayu [7] in their research used
the Weighted Product method to create a Decision
Support System for high achieving students with the
result that there were 6 alternatives, namely 1 student
with the lowest score and 1 student with the best score.

Therefore, based on the results of previous research,
this research is entitled "Multifactor Evaluation
Process for a Decision Support System for Selecting
the Best Students”. This title was chosen because the
application developed in this research has the potential
to reduce the time and selection process required. With
this decision support system, it is hoped that it can help
the Daarul Falah Islamic Boarding School in
determining outstanding students efficiently and
quickly.

2. Research Method
2.1 Multifactor Evaluation Process (MFEP)

A Decision Support System is a system designed to
support decision making by an organization or
company. This system is designed to facilitate complex
decision-making processes by providing structured and
relevant information. The process steps of the
Multifactor Evaluation Process method as carried out
by Verina and her team [8]. The first step is to assign
the factors and their weights such that the total
weighting is equal to 1 (X weighting = 1), which is
called the factor weight. Then, the value of each factor
that influences the decision-making process is input
based on the data that has been processed, where this
value is objective. The final step is to calculate the
Weight Evaluation (WE) which involves calculating
the weight between factor weights (FW) and factor
evaluations (E), as well as adding up the results of the
overall Weight Evaluation. From this process, the total
evaluation results will be obtained. Details of the
Multifactor Evaluation Process model can be seen
below:

a. Calculating the evaluation weight value in
Equation (1).
WE = FWxE (1)
WE : Weight Evaluation Score
FW : Factor Weight Score
E : Evaluation Factor Score
b. Calculating the total evaluation value in

Equation (2).
JWE = WE1 + WE2 +

2.2 Method

This research uses a software development method
known as Software Development Life Cycle (SDLC)
with the application of the Prototype Model as in
research conducted by Maisaroh & Sofia [9]. The
following is the flow of the Prototype Model carried
out by the author in conducting research:

.+ WEN (2)
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(Communication)
Do some communication with User
for system development

Phase 1

(Planning)
Observation, Interview and
Literature Study

Phase 2

(Modelling)
Determining Criteria and Value,
MFEP Implementation and
Modelling using UML

Phase 3

False

(Construction)
Prototyping Decision Support
System

Phase 4

(Submission)
Handing over prototypes to users
and validating the system using
black box testing

Phase 5

User Decision

True

Figure 1. Research Method Adaptation of
Prototype Model

In Figure 1 above, you can see that the initial stage
of this research carried out communication first. Where
the author communicates with the school principal as a
stakeholder for the development of the system that will
be created. After that, in the second stage, the author
carried out planning, namely by conducting
observations, interviews as carried out by Pratama and
his team [10] and also a literature study carried out by
Anin and his team [11]. The third stage, writing,
modeling by determining criteria and weights before
implementing the Multi Factor Evaluation Process
(MFEP) method as done by Christy and his team [12]
and creating UML for the decision support system that
will be created. In the fourth stage, the author creates a
construction in the form of a prototype of a decision
support system. The next stage, namely the fifth stage,
is the submission of the Prototype and validation in the
form of Black Box Testing to Stakeholders as carried
out by Zuhair and his team [13]. If it meets stakeholder
expectations, then this research is declared complete. If
not, then return to stage 1, namely Communication to
adjust the needs of Stakeholders.



3. Result and Discussion

The proposed system is expected to be able to
provide a detailed picture in the development of an
information system that supports the research process
regarding the selection of Outstanding Students at the
Daarul Falah Islamic Boarding School using the
Multifactor Evaluation Process (MFEP) Method. The
detailed activity plan is as follows:

a. Admin logs into the system to select
outstanding students.

b. Admin fills in the form to process the selection
of outstanding students.

¢. Admin collects students' grades.

d. Admin gets the results issued by the system.

e. The school principal gets the results of the

assessment and selection of outstanding
students.

3.1 System Design Diagram

Process design in a system is intended to simplify
the flow of data in the program, making it easier to
create a system that can be easily understood by users,
as in research conducted by Jantce TJ Sitinjak and his
team [14]. The system design itself can be described
with an analytical model using the Unified Model
Language (UML) diagram as done by Ryando and his
team [15]. Meanwhile, software development is carried
out using the PHP programming language and a
MySQL database system based on research conducted
by Erdiwansyah and his team [16]. This application
uses only four design diagrams, including Use Case
Diagrams, Activity Diagrams, Sequence Diagrams,
and Class Diagrams as done in Setiaji and Sastra
research [17]. Below is an image of the proposed use
case diagram as follows:

SPK Siswa Berprestasi

Admin

Siswa

Data Pengguna
Data Ranking

Kepala Sekolah

Figure 2. Use Case Diagram of the proposed
system

In Figure 2 Use Case System Diagram, there are 3
(three) actors, namely Admin, Principal and Santri.

Table 1. Actor description
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No
1.

Actor
Admin

Description

Users who have access
rights can carry out the login
process, access the main
menu, view student data, set
criteria and weight data,
record assessment data,
access results data, manage
user data, create new
accounts, and carry out the
logout process.

2. Users who have the
authority to log in, access the
main menu, view student
data, manage criteria and
weight data, record
assessment data, review

results data, and log out.

Headmaster

3. Users who have access
rights to login, ranking data,

and log out.

Student

Activity Diagrams describe a series of activities in
a system that is being designed, including how each
activity begins, the decisions that may be taken, and
how the activity ends. The design of the new system at
the Daarul Falah Islamic boarding school is also
depicted in the Activity Diagram in Figure 3 which is
intended to show the assessment flow of the system.

Admin Sistem

Memilih menu data penilaian Menampilkan data penilaian

\{ halaman tambah data penilaian J

Mengisi form yang ingin ditambah | <

[ Klik simpan data penilaian )

[ Menyimpan dan menampilkan data penilaian

!
®

Figure 3. Activity Diagram managing assessment
data

Figure 3 depicts the Activity Diagram flow for
managing assessment data, the activities carried out by
the admin to manage student assessment data, this
activity is carried out after the admin adds new student
data and after the student assessment data is added, the
school principal can then give approval.

The following Sequence Diagram image for
managing assessment data can be seen in Figure 4:



%_‘ l Halaman Data Penilaian ‘ Form Data Penilaian

Lifelinel: User

i1 mengakses halaman data peniaiap |

I kA i Gl Do

4 kik button tambah

i 3 5
13" Menampikan haiaman daia peniaian

Figure 4. Sequence Diagram transaction details

In Figure 4 the Sequence Diagram for managing
assessment data depicts the activities carried out by the
admin in managing student assessment data. In this
process the admin carries out activities to add student
assessment data or delete student assessment data.

The following Class Diagram image can be seen in
Figure 5:

siswa

iﬁ&i‘:wa Penilaian bobotkriteria

+tempat _lahir +d_penilaian +id_bobot

+tanggal_lahir +nisn +hriteria

+a\ama‘t +id_bobot +bobot

+no_telepon - =

i na +edit)

+urusan +edit) #ambah()
+tambah() +hapus()

+edit() +hapus() +cetak()

+tambah() +cetak()

+hapus()

+cetak()

user

+id
+nama

+usermname
+password
+evel

Figure 5. Class Diagram System

Based on Figure 5 Class Diagram of the system
there are 4 classes, namely Students, Assessment,
Weight Criteria and Users. Before creating a class
diagram, the author creates a list of potential classes by
identifying nouns that might describe the class.

3.2 System Calculation Results Using the Multi
Factor Evaluation Process (MFEP) Method

The calculation stages using MFEP are as follows:

a. Determining criteria and weights. This is used
as a measure in assessing. The following
criteria and weightings can be seen in Table 2:

Table 2. Criteria and Value

No. Criteria Value

1 Report Card Value 0.4

2 Presence 0.3

3 Extracurricular 0.3

4 Attitude 0.5

b. After determining the evaluation weight value

for each criterion, the next step is to add up the
total evaluation values for all these criteria. The
calculation can be done using the formula
Equation (1). The following are the results of
the sample counting for the selection of
outstanding students at MA Daarul Falah,
which can be seen in 4 tables including Table 3
the calculation of the students in the name of
Ahmad Rifai, Table 4 the calculation of the
students in the name of Diana Aulia, Table 5
the calculation of the students in the name of
Yusuf Dani and Table 6 calculation of students
on behalf of Prasetyo.

Table 3. Outstanding Santri on behalf of Ahmad Rifai

No.  Criteria Weight ~ Value Evaluation  Weight
Factor Factor
Value Value
1 Report 04 77 04*77 30.80
Card
Value
2 Presence 0.3 64 0.3*64 19.20
3 Extracurri 0.3 56 0.3*56 16.80
cular
4 Attitude 0.5 88 0.5*88 44.00
Total 110.80

Table 4. Outstanding Santri on behalf of Diana Aulia

No. Criteria ~ Weight Value Evaluation  Weight
Factor Factor
Value Value
1 Report 0.4 44 0.4*44 17.60
Card
Value
2 Presence 0.3 50 0.3*50 15.00
3 Extracur 0.3 55 0.3*55 16.50
ricular
4 Attitude 0.5 40 0.5*40 20.00
Total 69.10

Table 5. Outstanding Santri on behalf of Yusuf Dani

No.

Criteria ~ Weight  Value Evaluation  Weight
Factor Factor
Value Value
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1 Report 0.4 55 0.4 *55 22.00
Card
Value
2 Presence 0.3 45 0.3*45 13.50
3 Extracur 0.3 45 0.3*45 13.50
ricular
4 Attitude 0.5 60 0.5*60 30.00
Total 79.00

Table 6. Outstanding Santri on behalf of Prasetyo

No. Criteria  Weight Value Evaluation  Weight
Factor Factor
Value Value
1 Report 0.4 66 0.4* 66 26.40
Card
Value
2 Presence 0.3 70 0.3*70 21.00
3 Extracur 0.3 75 0.3*75 22.50
ricular
4 Atitude 05 80 0.5*80 40.00
Total 109.90
From these four tables, it can be concluded that
students who get a score of 90.00 or less are
considered not to meet the requirements to be
recognized as outstanding students at MA
Daarul Falah, while students who get a score
above 90.00 are considered to meet the criteria
to be recognized as outstanding students.
Below you can see the table of decision results
as follows:
Table 7. Result of Decision
No. Name School Evaluation Result
Grade Total
1 Ahmad X1l 110.80 Congratulations,
Rifai you are eligible
to serve.
2 Diana Xl 69.10 Sorry, you are
Aulia not eligible to
serve.
3 Yusuf X1l 79.00 Sorry, you are
Dani not eligible to
serve.
4  Prasetyo Xl 109.90 Congratulations,

you are eligible
to serve.

26

3.3 Prototype

2. Bobot Evaluasi

Figure 6. Analysis Results Data Page Display

Figure 6 is a display of analysis results data which
is a display form of analysis results that have gone
through the process stages of the application using a
multifactor evaluation process.

Figure 7. Ranking Data Page Display

Figure 7 depicts the student ranking data page
which includes a form for tracking ranking results that
have been validated by the school principal.

3.4 Testing

In this step, application testing is carried out using
the Black Box Testing approach. The complete test
scenario is listed in Table 8 below.

Table 8. Black Box Testing

No. The Testing Result Testing
function method Status
being
tested
1  Student Admin enters Student Successful
data menu the student Data Page
data menu
2 Input Admin Admin Successful
student Inputting the Processing
data student data Input
(Click Add student
Data) data with
adding
student
data
3 Change Admin Admin Successful
student changes changed
data student data the data
(click change
data), input
new data
(click save
data)




4 Delete Admin delete Admin Successful
student the student deleted the
data data (click data
delete data
icon)
5 Print Admin print Enter the Successful
student the data (click  print page
data print icon)
6 Criteria & Admin enters Criteria & Successful
weight data  the criteria & weight data
menu weight data page
menu
7 Input Admin input Admin Successful
criteria & criteria & carries out
weight data  weight data the criteria
(click add) data input
process by
entering
criteria and
weights.
8 Change Admin Admin Successful
criteria & changes changes
weight data  criteria & criteria &
weight data weight data
(click icon
change criteria
& weight)
enter criteria
& weight data
that you want
to change
(click save)
9 Delete Admin deletes  Admin Successful
criteria & criteria & deletes
weights weights data criteria &
data (click icon weights
delete criteria  data
& weights)
10  Print Admin will Print Successful
criteria & print criteria display
weightdata & weight data  process
(click the print
criteria &
weight icon)
11  Assessment Adminenters  Assessment  Successful
data menu the assessment  data page
data menu,
12 Input Admin input Admin Successful
assessment  assessment carries out
data data (click the
add) assessment
data input
process by
entering
the
assessment.
13 Change Admin Admin Successful
assessment  changes changed
data assessment the
data (click the  assessment
change data.
assessment
icon) enter the
assessment

data you want

changed (click
save)
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14 Delete Admin deletes  Admin Successful
assessment  assessment deletes
data data (click assessment
delete data
assessment
icon)
15  Print Admin will The Successful
assessment  print printing
data assessment display
data (click the  process
print
assessment
icon)
16  Analysis Admin enters Analysis Successful
results data  analysis results data
menu results data page
menu
17 Print data Admin will The Successful
from print data printing
analysis from analysis display
results. results (click process
the print
analysis

results icon)

From the table 8, result of the testing shows there
are the feature of the decision support system are
completely successful after tested 5 times.

4. Conclusions

The findings of this research indicate that the
Decision Support System for Selecting Outstanding
Students at Pondok Pesantren Daarul Falah is
developed using Hypertext Preprocessor (PHP) and
MySQL as the database system to ensure data
sustainability. The approach employed in this system is
the multifactor evaluation process method. This
method is utilized to determine the weight of each
criteria parameter, where these parameters are
established based on school data, and the priority scale
of parameters is determined based on interviews with
the school principal, who is the sole decision-maker.

Furthermore, the results generated by the system
show that the first student received a total evaluation of
110.80 with the notation "Congratulations, you are
eligible to serve"; the second student received a total
evaluation of 69.10 with the notation "Sorry, you are
not eligible to serve"; the third student received a total
evaluation of 79.00 with the notation "Sorry, you are
not eligible to serve™; and the last student received a
total evaluation of 109.90 with the notation
"Congratulations, you are eligible to serve".

From these explanations, it can be concluded that
students who receive a total evaluation score above
90.00 are considered eligible to serve at Pondok
Pesantren Daarul Falah, while those who receive a total
evaluation score below 90.00 are deemed ineligible to
serve there.
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