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Abstract. This study aims to develop a decision support system for promotion of education
staff based on work performance and work behavior using the Fuzzy AHP method to avoid
subjective judgments. AHP method is chosen to overcome doubts and uncertainties in the
assessment of educational staff performance. There are 2 criteria (work performance and work
behavior) and 10 sub-criteria (quantity, quality, time, cost, service orientation, integrity,
commitment, discipline, teamwork, and leadership) for assessing the performance of
educational staff. The system developed was able to provide the best alternative in selecting
educational staff to be promoted in certain positions. Nevertheless there are shortcomings,
namely the absence of standard rules in determining the weight and level of interest in each
criterion.

1. Introduction

Job promotion is an award given by an agency or company to someone by making a transfer of a
position from one position to a position that has a higher status and responsibility which has
implications for the amount of responsibility, rights, and income [1],[2]. Following the government
regulation number 17 of 2010, article 177, concerning the management and implementation of
education, promotion and appreciation for educators and educational staff carried out by looking at
educational background, experience, abilities and work performance in education [3]. Assessment
based on educational background and experience is not as difficult as an assessment based on work
performance. Therefore the assessment of work performance is very vulnerable with subjectivity in its
assessment.

The implementation of the work performance evaluation for educational staff in state universities
(PTN) is a government effort in reforming the arrangement of human resources (HR). HR reform at
PTN aims to strengthen institutional work culture, job analysis, and evaluation, competency-based
employee structuring, strengthening individual performance measurement systems and developing
workload and performance-based remuneration systems [4]. The legal basis of civil servant work
performance appraisal is the Republic of Indonesian Law No. 43 of 1993 concerning staffing matters,
government regulation No. 53 of 2010 concerning civil servant discipline, government regulation No.
46 of 2011 concerning civil servant work performance evaluation, national civil service agency
Regulation No. 1 of 2013 concerning the implementation of SKP assessments and the ministry of
administrative and bureaucratic reform handbill No. 2 of 2013 concerning the implementation of civil
servant work performance assessments.
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The work performance appraisal of government employees is divided into two, namely the
assessment of employee work goals (SKP) and the assessment of government employees work
behavior. The SKP must be compiled by a civil servant (PNS) as a design reference for the
implementation of tasks and positions under their main tasks and functions within the organization.
The assessment of work behavior is carried out by superiors to their subordinates. Employee Work
Objectives are a mandatory requirement in the assessment of employees for promotion in addition to
the period of employment, education, and job position [5]. The problems that often occurs is that
promotion is still based on subjectivity (likes or dislikes), not based on objectivity such as the
assessment of work behavior and SKP. To overcome these problems, it is necessary to make a
decision support system (DSS) that can assist in the promotion of educational staff so that it reduces
the element of subjectivity. Research on decision support systems for previous promotion has been
carried out, including by [5] - [7] whose main goal is to reduce subjectivity in promotion by the
leadership.

2. Methodology

In the decision-making process, the following four phases are carried out [6]: 1) Searching,
problem scope identification, and problems introduction phase; 2) The designing phase is the process
of finding, developing and analyzing workable alternatives; 3) The phase of choosing an alternative
that might be done, namely by looking for or matching algorithms. The results of the election are then
used in the decision-making process.

One method of DSS that is very useful in overcoming the fuzzy or uncertain problems is Fuzzy
AHP [8]. This method was first proposed by Chang and is an extension of the AHP method proposed
by Saaty [9]. Fuzzy AHP method uses triangular fuzzy number (TFN) which is used for fuzzification.
The TFN consists of three membership functions, namely the lowest value (1), the middle value (m),
and the highest value (u). The fuzzy AHP steps proposed by Chang are as follows [10], [11]:

Step 1: The fuzzy synthetic extent value (S;) with respect to the i criterion is defined as equation 1.
Si= X My ®ITI T M) (1)
where g; is the goal set and Méjh, (G=1,2,3,...,m) are TFN.
to obtain equation 2: '
;'n=1 Méjh‘ @)
Perform the “fuzzy addition operation” of m extent analysis values for a particular

matrix given in equation 3 below, at the end step of calculation, new (I, m, u) set is
obtained and used for the next:

Ml = (S Sy, K ) ®)

Where [ is the lower limit value, m is the most promising value and u is the upper
limit value. and to obtain equation 4:

i, X, My ]t 4)

13 el : EE) ] T . . .

Perform the “fuzzy addition operation” of Mg; G=12234275, ..., m) values give as equation 5:
=1 Z;.":lMéi = Yimg L, XiZamg, Xit Q)

and then compute the inverse of the vector in the equation (5) equation (6) is then
obtained such that :

s M= () ©

n v iy 7!
=1 Ui Ximg My Zimq b

Step 2: The degree of possibility of
M; = (1, my, uy) > M; = (I}, my, u;) is defined as equation 7:
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V(My = My) = Supysy[min (y, (), i, ()] ™
and x and y are the values on the axis of membership function of each criterion. This
expression can be equivalently written as given in equation 8 below:

1, if my > my,
ifl, >
vz My=1% Jhz ®)
12 otherwise,

(mz—uz)—(my—1y)’

where d is the highest intersection point py, dan p,. To compare M1 and M2; we need both the
values of V(M, 2> M,) and VM, = M,)

Step 3. The degree possibility for a convex fuzzy number to be greater than k& convex
fuzzy numbers.

M, Gi=1 23425, ... , k) can be defined by V(M > M,;, M5, M;, M, Ms, M, ................. , My =
Vi > M;) and (M > M,) and (M > M;) and (M > M, and ... and (M > M,)] =
min VIM>M,),i=1,2,3,4,5, ..., k.

Assume that equation 9 is d'(4;) = min V(S; > S}) 9)

Fork=1,2 34,35, .... , n, k #i. Then the weight vector is given by equation 10:

w. = (d() ddy  ddy) d(d). d(ds), ... d@ )" (10)
Where 4; (i=1, 2, 3,4, 5, 6, ..., n) are n elements.

Step 4. Via normalization, the normalized weight vectors are given in equation 11:
w = (@), ddy), d(d;), d(dy), d(ds), dds), ... . dAy)" )
Where W is non-fuzzy numbers.

2.1 The implementation phase is part of the alternative selection phase, where this phase is the
implementation of the decisions taken.

After the hierarchy is determined, a question form has been prepared to determine the importance
levels of these criteria. To evaluate the questions, people only select the related linguistic variable,
then for calculations they are converted into the following scale including triangular fuzzy numbers
developed by Chang and generalized for such analysis as given in table 1.

Table 1. TFN values, own study based on [12]

Statement TFN Reciprocal
Absolute (7,9,9) (1/7,1/9,1/9)
Very Strong (5,7,9) (1/5,1/7,1/9)
Fairly Strong 3.,5,7) (1/3,1/5.1/7)
Weak (1,3,5) (1,1/3,1/5)
Equal (1,1, 1) (1,1,1)

3. Results and Discussion

3.1. Define the problem and identify objectives, criteria, sub-criteria and decision alternatives.

The purpose of this study was to build a DSS for educational staff promotion and finding the most
influential criteria in decision making using fuzzy AHP. The criteria, sub-criteria, and alternatives
taken from the performance of civil servants assessments are contained in the List of Job
Implementation Assessments (DP3).

3.2. Construct the Fuzzy AHP hierarchy
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The goal of this Fuzzy AHP is to choose educational staff for promotion. The criterions are consists of
two criteria, namely SKP and work behavior. SKP is consists of 4 sub-criterions (quantity, quality,
time, and cost), while work behavior consists of 6 sub-criterion (service orientation, integrity,
commitment, discipline, teamwork, and leadership).

3.3. Perform fuzzy AHP calculations
Since the main criterion is taken from government regulation, where the weight of SKP is set to 60%
and the work behavior is set to 40%. So we can continue by counting the weight of the sub-criterion of
each criterion. The pairwise comparison matrix of SKP and work behavior sub-criterion displayed in

tables 2 and 3. The results of Fuzzy AHP steps are shown in tables 4 to 8:

Table 2. Pairwise comparison matrix for sub-criterion of SKP

Quantity Quality Time Cost
l m u ) m U l m u 1 m u
Quantity 1 1 1 1 2 4 1 3 5 305 7
Quality 1/4 0.5 1 1 1 1 1 3 5 3 5 7
Time 1/5 1/3 1 1/5 1/3 1 1 1 1 305 7
Cost 1/7 1/5 173 1/7 1/5 1/3 1/7 1/5 3 1 1 1
Table 3. Pairwise comparison matrix for sub-criterion of work behavior
Service Orientation Integrity Commitment Discipline Teamwork Leadership
1 m u 1 m u 1 m u 1 m u 1 m u 1 m u
Service Orientation | 1 | VAN V- S VD V2 S V< SRS SN V- TN V< RS NS Vi N V7T V BN V7SS V< B
Integrity 3 5 7 1 1 1 1 35 1 3 5 1 3 5 1 3 5
Commitment 1 3 5 15 13 1 1 1 1 1 3 5 3 5 7 3 5 7
Discipline 1 3 5 15 13 1 15 13 1 1 11 15 13 1 1 3 5
Teamwork 3 5 7 U5 13 1 17 U5 13 1 3 5 1 1 1 1 3 5
Leadership 1 3 5 15 13 1 w7 U5 13 oUs 131 U5 131 1 11
Table 4. Step 1 for sub-criterion of SKP
Equation 3 Equation 6 Equation 1
>l >m Su Su >m i I m u
132 2.34 3.44 0.13 0.21 0.35 0.18 0.48 1.21
093 165 243 0.12 0.34 0.86
0.59 0.86 1.63 0.08 0.18 0.57
023 030 044 0.03 0.06 0.15
2.84 4.86 7.50
Table 5. Step 1 for sub-criterion of work behavior
Equation 3 Equation 6 Equation 1
> >m Su >u >m >l [ m u
0.24 0.39 0.76 0.15 0.23 0.42 0.04 0.09 0.32
1.25 2.59 3.64 0.19 0.60 1.52
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0.90 1.32 2.24 0.14 0.31 0.94
0.38 0.76 1.50 0.06 0.18 0.63
0.61 1.00 1.85 0.09 0.23 0.77
0.61 1.00 1.85 0.09 0.23 0.77

2.39 4.29 6.63

Table 6. Step 2 for sub-criterion of SKP

Equation 8 Equation 9
sl s2 s3  s4
Quantity (s1) - 1.27 1 1 1
Quality (s2) 1.01 - 1 1 1
Time (s3) 0 0 - 1 0
Cost (s4) 0 011 072 - 0
Table 6. Step 2 for sub-criterion of work behavior
Equation 8 .
sl s2 s3 s4 s5 S6 Equation 9
Service Orientation (s1) - 1 1 1 1 1 1
Integrity (s2) 0.16 - 0.77 0.56 0.67 0.67 0.16
Commitment (s3) 063 1 - 092 101 101 0.63
Discipline (s4) 1.02 1 1 - 1 1 1
Teamwork (s5) 08 1 1 105 - 1 0.85
Leadership (s6) 08 1 1 105 1 - 0.85
Table 7. Steps 3 and 4 for sub-criterion of SKP
Equation 11 Normalization
Quantity Quality  Time Cost  Quantity  Quality Time Cost
1 1 0 0 0.5 0.5 0 0
Table 8. Steps 3 and 4 for sub-criterion of work behavior
Equation 11 Normalization
Service Integr ~ Commit  Discipl Teamw  Leader Service Integr ~ Commit  Discipl Teamw  Leader
Orientation ity ment ine ork ship Orientation ity ment ine ork ship
1 0.16 0.63 1 0.85 0.85 0.22 0.03 0.14 0.22 0.19 0.19

Table 7 shows that quality and quantity sub-criteria are greatly influencing the SKP assessments.
The Staff with high quality and quantity assessments tend to have good SKP scores. While table 8
shows that service orientation and discipline are the most influence sub-criteria, follows by teamwork,
leadership, commitment and integrity for work behavior assessments.

3.4. Obtained the overall rating for the alternatives by aggregated the relative weights of decision
elements.

4. Conclusion
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The use of DSS in the promotion of educational staff is very necessary to eliminate subjectivity in
decision making. The assessment for educational staff promotion based on work performance is more
difficult than educational and background assessments. This is due to the assessments based on
educational background and experiences are discrete data with categorical attributes (appropriate or
inappropriate), while work performance continues data with numerical attributes. In addition, the
absence of government rules in determining the weight of sub-criteria in work performance
assessments results in uncertainty or ambiguity in objective decision making.

Fuzzy AHP is a very useful DSS method to solve the fuzziness and uncertainty problems. Fuzzy
AHP is an extension of AHP method that has not been able to reflect human thinking for complex
problems. The work performance assessments of a civil servant are contained in the DP3, which
consists of assessing civil servant SKP (such as quantity, quality, time and cost), and work behavior
(such as service orientation, integrity, commitment, discipline, cooperation, and leadership).
According to the rules of work performance Assessments, the weight of SKP criteria evaluation is
60% and work behavior is 40%, while the weight of the sub-criteria is not yet regulated.

The fuzzy AHP calculation on SKP sub-criteria shows that quality and quantity both influence the
SKP assessment by 50%, while the time and costs do not affect judgment at all. In fuzzy AHP
calculations for work behavior, the most influential sub-criteria were service orientation and discipline
with the weight of 22%, followed by teamwork and leadership with 19%, followed by commitment
with 14% and finally integrity with 4%. All of these weights then applied to the overall alternatives by
aggregated the relative weights of decision elements. Fuzzy AHP method is proven to be able to help
give the weight to sub-criteria that exist in SKP and work behavior which are not set beforehand.
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