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Employee assessment is needed in evaluating performance and
granting rewards to employees. PT. Kupu-Kupu Taman Lestari conducts
an employee performance appraisal using Microsoft Excel. The growth
of employee data and assessment variables resulted in the calculation
method that was carried out could not provide employee ranking
information quickly. The application of Microsoft Excel in processing

employee valuation data has weaknesses in data documentation. The
purpose of this study is the company has a website-based decision
support system that makes it easy for companies to get employee
performance appraisal information. The employee performance data
ranking method used is the Analytical Network Process (ANP) and the
performance evaluation criteria are prepared based on the Behaviorally
Anchor Rating Scale (BARS) approach. BARS is used in determining
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Bonuses: criteria along with a scale of behavior that represents the performance
) of each criterion. ANP is used to process data of importance between
Analytical Network Process; o . o . .
. criteria so that it can produce criteria weights based on a comparison
Rating Scale.

between criteria. The results of this study are website-based decision
support systems that can be accessed by company management via a
web browser. System testing is built based on testing manual
calculations with the system and testing the user's system according to
the McCall model. The system calculation test shows that the system has
produced the same calculation value as the manual calculation. System
user testing shows that the system built meets user needs, displays
information according to user input correctly, is safe from unauthorized
parties, and the system is easy to use.

© 2021 JTI C.L.T. All rights reserved.

1. Introduction

Human Resources (HR) is a crucial aspect of the progress and development of a company. In essence,
HR is employed in an organization as a person who moves, thinks and plans to achieve the company
goals[1]. Good service and performance are the main supporting factors that are very important in
business processes[2][3]. As well as the service and performance of Human Resources (HR), especially
for the employees. PT. Kupu Kupu Taman Lestari is a recreational park that preserves various kinds of
butterflies, which is located on Jl. Batukaru, Sandan Lebah Hamlet, Sesandan Village Tabanan, Bali. The
park also exhibits various types of insects such as beetles, grasshoppers, tarantulas and scorpions.
Human resource management at PT. Kupu-Kupu Taman Lestari is done through employee
assessment. It can help the company to evaluate the performance of the employees individually[4][5].
Employee assessment can also be used as information to analyze and identify employee needs and
provide rewards for employees who contribute more to the company[6][7]. Therefore, it can develop
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the motivation of employees at PT. Kupu-Kupu Taman Lestari. One of the HR management systems for
employee assessment is the Decision Support System.

Employee performance appraisal at PT. Kupu-Kupu Taman Lestari is done every three months.
Assessment data processing using Microsoft Excel. The assessment process has not been able to provide
direct employee performance ranking recommendations[8]. The number of employees that reach 40
people makes it difficult for managers to process data with the Microsoft Excel. Apart from the large
amount of data that must be calculated, it is also difficult for managers to compare assessment histories
for each employee because data is stored in many excel files and sheets[9]. Therefore, we need a decision
support system that can make it easier for managers to produce employee performance rankings and
assessment history that can be accessed at any time[10].

Several discussions regarding the employee appraisal decision support system have been carried
out by [11]. This study concluded that the priority weights of the 5 criteria and 15 assessment sub-
criteria were generated using the Analytical Network Process (ANP) method, employee appraisal using
the Rating Scale with a value of 1 -5. Subsequent research by [12] concluded that the Rating Scale is a
simple technique in providing performance appraisals for each employee. A comparative study of the
AHP and ANP methods conducted by concluded that the criteria weights generated by the two methods
were almost the same, but the results of the priority weights for the main criteria were different because
the ANP method calculates the weight based on the weight of the relationship between each criterion
and the supermatrix calculation stage. Research using the BARS method in determining the criteria for
employee appraisal by[13][14] in this study concluded that the BARS method is considered very
effective in supporting human resource improvement strategies. Another study discussing performance
measurement using the AHP and ANP methods concluded that the ANP method can extend the
functionality of the AHP method in solving multi-criteria problems involving interdependent or related
criteria relationships[15].

2. Research Method

The decision support system proposed in this study was built based website and used a relational
database management system MySQL. System development phase through two stages: the stage of
weight calculation priority criteria and the stage of the calculation process of employee performance
appraisal.

A Decision Support System on Employee Assessment Using Analytical Network Process (ANP) and BARS Methods
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Fig 1. Criteria Weighting Flowchart

Figure 1 shows the flow of data formation criteria weights priority. The user enters the pairwise
comparison score between the criteria and the system calculates the consistency score of the
supermatrix. If the score generated by the system is in accordance with the standard score of the
consistency ratio, then the criteria weights priority score is stored in the criteria weight data. Criteria
weight data is used in the calculation of employee performance appraisal.

Table 5
Employee Assessment Criteria
No Criteria
C1 Attendance
C2 Service
C3 Activeness
C4 Cooperation
C5 Emotion Control

JTI C.LT, Vol. 13, No. 1 March 2021: 1-12
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At the stage of calculating the criteria weight, the criteria used are based on the BARS method
approach. The BARS criterion were formed based on the policies that have been applied to the PT. Kupu-
Kupu Taman Lestari. The assessment criteria refer to the company, such as, Attendance (C1), Service
(C2), Activeness (C3), Cooperation (C4), and Emotional Control (C5), which can be shown in Table 5.

Table 6

The interrelationship of network elements
No Network

C1 C1,C3

Cc2 C2,C3,C4

C3 C1,C3,C4

C4 C2,C3,C4

c5 c5

Alternatif C1,C2,C3,C4,C5

Table 6 shows the interrelationships and interplays between the elements in the calculation of the
decision support system that is built.

Table 7

Unweighted supermatrix weight calculation

Criteria (C) C1 C2 C3 C4 C5 Eigen Vector
C1 1,00 0,00 0533 0,00 000 0,06
C2 0,00 1,00 3,00 3,00 0,00 038
C3 300 0,00 1,00 1,00 0,00 0,23
C4 0,00 033 1,00 100 0,00 0,13
C5 0,00 0,00 000 000 1,00 0,20
Total 400 133 533 500 1,00 1,00

Weight calculation begins with the weighting calculation priority Unweight Supermatrix, shown in
Table 7. Eigen Vector calculated by a formula in formula 1.
The next stage is to determine the weighted matrix by multiplying all the elements in the
unweighted matrix by the scores contained in the matrix cluster, the weighted matrix is shown in Table

8.

Table 8

Weighted supermatrix weight calculation

Criteria (C). C1 C2 C3 C4 C5 Eigen Vector
C1 1,12 0,00 0,37 0,00 0,00 0,06

C2 0,00 1,12 336 336 0,00 038

C3 300 000 1,12 1,12 0,00 0,23

C4 0,00 033 1,12 1,12 0,00 0,13

C5 0,00 0,00 0,00 000 1,12 0,20

Total 412 145 597 560 1,12 1

The stage after the weighted matrix is to calculate the limiting supermatrix, at this stage it will
produce an eigenvector that is used as the weight value for each criterion. Limiting Supermatrix is shown

in Table 9.

Table 9

Limiting supermatrix weight calculation

Criteria (C). C1 C2 C3 C4 C5 Eigen Vector
C1 348 0,00 037 0,00 0,00 0,10
C2 0,00 348 3,36 3,36 0,00 0,33
C3 3,00 0,00 348 3,48 0,00 0,23
C4 0,00 033 348 3,48 0,00 0,13
C5 0,00 0,00 0,00 0,00 348 0,20
Total 6,84 348 10,32 10,32 3,48 0,99

A Decision Support System on Employee Assessment Using Analytical Network Process (ANP) and BARS Methods
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Calculation details determine the eigenvector in the limiting supermatrix stage:
¢ Attendance Priority Weights (C1):
3.48 0.00 0.00 0.00 0,00
({6.84‘] (73)+ (1om2)+ (Tom2) + (3_48”
(i\:l = 0.10
3
e Service Priority Weights:
0.00 3.48 3.36 3.36 0,00
({5.84} {3 -:18‘“' (m 3?‘1 {m.azj“ (3_4:3”
l:i‘] = 0.33
3
e Activeness Priority Weights :
3.36 0.00 3.45 3.48 0,00y
({5.84‘1 {3 48"|+ (m 3?‘1 {m.szj“ (3_48"')
1
(5)
e Cooperation Priority Weights :
0.00 0.00 3.45 3.48 0.00"
({6.48} (338)+ (to32)* (Tom2) * (ﬁa")
(i‘] = 0.13
o
¢ Emotional Control Priority Weights:
0.00 0.00 0.00 0,00 3,48,
({5.48‘1 {3 48"|+ (m 3?‘1 {10.32]+ (3_43”
1
(5)

Determine the Amax score:

= 0.23

= 0.20

(6,84 +0,10) + (3,48 +0,33) + (10,32 « 0,23) + (10,32 + 0,13) + (3,48 « 10,20) = 6,34

Determine the Consistency Index CI value (Equation1) :

Determine the Consistency Ratio CR value (Equation 2):
Due to the number of criteria are 5 criterion, the Random Index (RI) value used is 1.12 according to table
3.

CR=——=10,30
1,12 ’

After the consistency ratio score is obtained, then the next eigenvector calculation results at the
limiting supermatrix stage can be used as the criteria weight, it can be shown in Table 10.
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Table 10
Priority Weight Calculation Results
No. Criteria Criteria Weights
1 Attendance 0.10
2 Service 0.33
3 Activeness 0.23
4 Cooperation 0.13
5 Emotional Control 0.20

The data in Table 10 is implemented in the system to determine the criteria weights based on the
ANP method calculation, the criteria weight score are stored in the system. Furthermore, to assess the
performance of each employee, the user determines the appropriate criteria anchor based on the BARS
method for each employee assessment. Figure 2 shows a flowchart for calculating employee
performance appraisal.

Start

Selecting Anchor
Criteria (BARS) for
each Employee

4

Employee Performance
Appraisal Calculation System

Criterion
Weight
Data

A4

Displaying the
Calculation Results
of Performance
Appraisal

h 4

End
Fig 2. Performance Appraisal Calculation Flowchart

The anchors of employee performance appraisal are prepared as a reference for the process of
calculating employee performance based on the appraisal criteria in Table 10, in this study the anchor
used for each criterion are 5 anchors. The anchor selected in Figure 2 is a behavior that shows
performance for each criterion that has been determined by the BARS approach. Table 11 shows the
anchor rating scale for Attendance criteria (C1) to determine the percentage of employee attendance.

Table 11
Attendance performance rating scale
Criteria Scale Keterangan
1 Attendance rate over 50%

Attendance rate over 30%
Attendance rate over 15%
Attendance rate below 5%
Attendance rate 0 %

Attendance

(€2 B -GV RN W)

The anchor rating scale for service criteria is intended to determine customer response to the

employee concerned, shown in Table 12.
A Decision Support System on Employee Assessment Using Analytical Network Process (ANP) and BARS Methods
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7 o p-ISSN 2337-8646 e-ISSN 2721-561X

Table 12
Service criteria rating scale
Criteria Scale Information
1 There are 10 or more complaints from visitors

There are 5 or more complaints from visitors
There are 3 or more complaints from visitors
There are 1 to 2 complaints from visitors

No complaint from visitors

Service

€2 B~V \S ]

The anchor rating scale for the activeness criteria is intended to determine employee compliance
with the regulations in the company, shown in Table 13.

Table 13

Activeness rating scale
Criteria Scale Information
Violating the rules or not following work procedures more than 10 times
Violating the rules or not following work procedures 7 to 10 times
Violating the rules or not following work procedures 3 to 6 times
Violating the rules or not following work procedures 1 to 2 times
No rules violation and always follow work procedures

Activeness

(62 OV I SO R

The anchor rating scale for the cooperation criteria is intended to determine employee
performance in teamwork, shown in Table 14.

Table 14
Cooperation rating scale
Criteria Scale Information
1 Complaints from other employees for 7-10 times

Complaints from other employees for 4-6 times
Complaints from other employees for 2-3 times
Complaints from other employees for 1 time
No complaint from other employees

Cooperation

U wN

The anchor rating scale for the emotional control criteria is intended to determine the employees’
attitude at work, especially in controlling emotions so that there are no disputes with visitors or other
employees, shown in Table 15.

Table 15
Emotional control rating
Criteria Scale Information
1 Having problems with visitors or with other employees more than 8 times
. Having problems with visitors or with other employees for 6-8 times
Emotional . . . .
Control Having problems with visitors or with other employees for 3-5 times

Having problems with visitors or with other employees for 1-2 times
No problems with visitors or other employees

Ul s W N

The final calculation of the employee performance score (alternative) on each criterion is obtained
by calculating the anchor score of the rating scale for each criterion then multiplying by the weighted
score of the criteria. Formula 4 is used for calculating the alternative final score for each criterion.

nilai = ¥,(Bobot Kriteria x Nilai Rating Scale) (4)

Table 16 shows an example of an employee assessment calculation based on the criteria weight and
anchor criteria selected in the assessment process.

JTI C.LT, Vol. 13, No. 1 March 2021: 1-12
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Table 16
Example of employee appraisal
Name Criteria Criteria Weight Anchor Rating Score
Scale
Attendance 0,10 3 0,30
Service 0,33 2 0,66
Sﬁ;‘;‘i‘a Activeness 0,23 3 0,69
Cooperation 0,13 2 0,26
Emotional control 0,20 2 0,40
Final Score 2,31
Attendance 0,10 3 0,30
[ Gede Seryice 0,33 2 0,66
Asmara Activeness 0,23 1 0,23
Cooperation 0,13 2 0,26
Emotional Control 0,20 5 1,00
Final Score 2,45

The score in the Criteria Weight column refers to the score presented in Table 9. The column of the
Anchor Rating Scale is based on the behavior (anchor) of each criterion. Each anchor has a
predetermined rating scale from 1 to 5. The score refers to the anchor score of each criterion listed in
Table 10, Table 11, Table 12, Table 13, and Table 14. The score collum is the multiplication of the
criterion weight score with the anchor. The final score is obtained from the sum of the scores in the Score
column, according to Formula 3.

3. Resultand Discussion
The development stage of the decision support system on employee assessment uses the PHP
programming language and MySQL database. The implementation stage begins by discussing the user

interface display (the decision support system on employee assessment interface uses the ANP method
and the web-based Rating Scale. The initial login display for users is shown in Figure 3.

SPKANP

Fig 3. Admin Login View

The next view is the criteria page view that can be used to see the criteria used and the weighted
score of each criterion, shown in Figure 4.

A Decision Support System on Employee Assessment Using Analytical Network Process (ANP) and BARS Methods
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SPIANP =

Kriteria —

Babat

Fig 4. Criteria Page View

The rating scale page view is intended to provide alternative scores on each criterion scale, shown
in Figure 5.

SPRANS =

Penilaian Pegawai -

Fig 5. Rating Scale Page View

The rating scale process on page view is intended to describe each criterion of the rating scale,
shown in Figure 6.

Skoring Pegawal : | Kadek Blaa Blaa

Fig 6. Rating Scale Process Page View

The next view is a process page view that displays the results of the employee assessment SPK
calculation, the report page can be determined based on the selected selection period. The report page
view is shown in Figure 7.

JTI C.LT, Vol. 13, No. 1 March 2021: 1-12
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SPKAT =

Penilaian Pegawai Y —

Renadiran Peiayanan Kerja sama Pengendalian Emasi Tatai st

Fig 7. The Report Page View

Testing on the decision support system on employee assessment that has been built in this study is
manual calculation testing with the system and user perceptual testing. In the test results, manual and
system calculations are not much different, it is just different behind the comma, for example, Putu
Usada's employees get a score of 4.96 whereas the system gets a score of 5 then Kadek Suparsa is
calculated manually gets a score of 2.31 whereas the system gets a score of 2.336 then I Gede Asmara is
calculated manually gets a score of 2.45 whereas the system gets a score of 2.468 then Ni Ketut Susmini
gets a score of 0.99 manually, whereas the system gets a score of 1 and Anak Agung Darma Putra gets a
score of 2.97 manually whereas the system gets a score of 3. The difference between the results of
manual and system assessments is calculated as an average score of 0.025. The comparison of the results
of manual and system calculations is shown in Table 17.

Table 17
The comparison of manual and system calculations
No. Employee Manual Assessment Result ;’;sstflltn Assessment Different
1 Putu Usada 4,96 5 0,040
2 Kadek Suparsa 2,31 2,336 0,026
3 I Gede Asmara 2,45 2,468 0,018
4 Ni Ketut Susmini 0,99 1 0,010
5 Anak Agung Darma Putra 2,97 3 0,030
Difference Average 0,025

In user testing is done by giving a questionnaire to the manager of PT. Kupu-Kupu Taman Lestari
as the system user. The questionnaire items were arranged based on the software quality factors by
McCall. McCall's factor model classified all software requirements into 11 quality factors [17]. In this
article, the factor category used is the product operation factor. The questionnaire uses an answer scale
of Strongly Disagree (STS), Disagree (TS), Agree (S), and Strongly Agree (SS). The score for each answer
from STS to SS is 1 to 4. Each aspect is calculated as the average score of the results of the user
questionnaire answers.

Based on user testing (Table 18), the result shows that correctness gets an average score of 3.5 with
a percentage of 87.5% of the maximum score of 4. Correctness shows the accuracy of the calculation
process and the reports generated by the system. Reliability gets an average score of 3.67 with a
percentage of 91.67%. From the results of the reliability assessment, the system functionality has been
achieved as needed. Integrity gets a score of 4 with a percentage of 100%, this shows the level of data
security on the system is achieved with the username and password features that are only owned by
managers. Usability gets an average score of 3.33 with a percentage of 83.33%. The results of the
usability assessment indicate that the ease of use of the system has been achieved.

The testing results show the decision support system built meets user needs, displays information
according to user input appropriately, is safe from unauthorized parties, and the system is easy to use.

A Decision Support System on Employee Assessment Using Analytical Network Process (ANP) and BARS Methods
(I Made Dwi Putra Asana, at all)
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Table 18
User testing questionnaire results

STS TS S SS

Aspect uestion Point
P Q 1) (2 (¢) @
The system generates a corresponding value to manual calculations N
The system helps in the employee performance appraisal process v

The application of BARS in the system can represent the standard of
employee performance appraisal at the company v
The system generates employee assessment reports based on the v
period
The information provided is accurate v
The system displays the results of ANP and BARS processing according
to the input
The system displays the final result in the form of a ranking
Integrity The system can be accessed only by managers
Attractive system display v
Usability Easy management of employee data
Input criteria using the ANP and BARS methods are easy to do v

Correctness

Reliability

SRS S

4. Conclusion

In this study, a web-based decision support system on employee performance assessment with ANP and
BARS methods has been built. There are 5 criterion used with service criteria as the criteria that have
the highest priority weight, namely 0.33. The alternative employees selected were 5 employees with the
highest final score is Putu Usada with a score of 4.96 (Table 17). The system and manual test results
show a small difference of 0.025 (Table 17) due to the difference in the numbers behind the comma.
Perception testing of system users with the McCall model approach shows the system built to meet user
needs displays information according to user input appropriately, is safe from unauthorized parties, and
the system is easy to use. With this decision support system, it can provide benefits for the HR
department in recording and evaluating employees for the next process. Suggestions for further
developments are expected to be able to build features for dynamic criteria and anchor scale, and
assessment data can be used as a reference in the criteria sensitivity analysis so that it can be an
alternative decision in improving employee performance according to the criteria determined by the
company.
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