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ABSTRACK 

 

The granting of scholarships to students is carried out by universities based on their achievements. In 

awarding scholarships, universities often have difficulty in determining prospective scholarship recipients, so 

it is found that the distribution of scholarships is not precisely due to a manual system for determining 

scholarships. Decision support system is an information system intended to assist the University in solving the 

problem of awarding Academic Achievement Scholarships. One method that can be used in a decision support 

system is Fuzzy Analitycal Hierarchy Process ( F-AHP) with the Chang model approach (1996). The criteria used 

are GPA, Achievement, Parents' Work, Parental Dependents and Semesters. From the results of experiments 

conducted the results of calculations from the application and manual checking from the ubhara get 100% 

presentation in determining the recipient of the scholarship. Resulting in the ranking of student grades, ten 

students with the highest grades in each faculty will receive an Academic Achievement Improvement 

scholarship. 

   Keywords : Scholarship, College student, Fuzzy (AHP), Decision Support System. 

 

1 . INTRODUCTION 

According to the big Indonesian dictionary,scholarship is allowances given to students or studentas tuition 

assistance assistance (KBBI, 2008). At present many scholarships are offered to underprivileged and outstanding 

students. To get Quality education requires no small cost. The awarding of scholarships is a work program that 

is available at every university or college. The granting of scholarships to students is done selectively according 

to the type of scholarship being held. University Bhayangkara provides a scholarship program 

EnhancementAchievement Academic (PPA). In determining the prospective recipient of the scholarship, the campus 

has several criteria that must be met by the prospective recipient in accordance with the scholarship that the prospective 

recipient wishes to take. The selection process for receiving scholarships manually that is with inputting student data 

one by one and then selecting student data often causes several problems, while others require a long time and 

high accuracy. In addition, transparency and unclear methods used in the process of computing scholarship 

receipts are also one of the problems, so we need a system that can help in the decision making process for 

students who are recommended to receive scholarships based on predetermined criteria quickly and accurately 

target 
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2 . BASIC THEORY 

The awarding of scholarships is a work program that is available at every university or college. Scholarships are 

given to students selectively according to the type of scholarship held. Bhayangkara University provides a scholarship 

program, which is an Academic Achievement Improvement scholarship (PPA). In determining the prospective 

recipient of the scholarship, the campus has several criteria that must be met by the prospective recipient in accordance 

with the scholarship that the prospective recipient wishes to take. By using support system decisions especially with 

methods Fuzzy Analytical Hierarchy Process (F-AHP) was made a the design of a decision support system 

application for the scholarship of the University of Bhayangkara Surabaya in accordance with the criteria namely 

GPA, Achievement, Parents 'Work, Parents' Dependents and Semesters. With this application it is expected that 

the University can be utilized to determine and provide scholarships with the best qualifications in accordance 

with predetermined criteria 

 

2.1 Fuzzy AHP 

F-AHP is a combination of AHP method and fuzzy concept approach. F-AHP cover weaknesses found in 

AHP, namely the problem of criteria that have more subjective nature. The uncertainty of numbers is represented 

by a sequence of scales. For Determine level membership in the F-AHP, used rules of functions in the form of triangular 

or fuzzy numbers Triangular Fuzzy Number (TFN) that arranged based on linguistic set. So, the number at level 

intensity interest in AHP transformed into a TFN scale set. Here is a triangular fuzzy scale table:  

 

Table 2.1 Scale Linguistic (Chang, 1996) 

Intensitas 
Kepentingan 

AHP Himpunan Linguistik 

Triangular 
Fuzzy 

Number 
(TFN) 

Reciprocal 
(Kebalikan) 

1 Sama Penting (1, 1, 1)  (1, 1, 1) 

2 
Pertengahan Sama 
Penting (1/2, 1, 3/2) (2/3, 1, 2) 

3 Elemen satu 
cukup penting  

(1, 3/2, 2) (1/2, 2/3, 1) 

4 Pertengahan 
lebih cukup 
penting 

(3/2, 2, 5/2) (2/5, ½, 2/3) 

5 
kuat pentingnya dari 
yang lain (2, 5/2, 3) (1/3, 2/5, 1/2) 

6 Pertengahan (5/2, 3, 7/2)  (2/7, 1/3, 2/5) 

7 
lebih kuat 
pentingnya (3, 7/2, 4) (1/4, 2/7, 1/3) 

8 Pertengahan (7/2, 4, 9/2) (2/9, ¼, 2/7) 

9 
mutlak lebih 
penting  (4, 9/2, 9/2) (2/9, 2/9, 1/4) 

 

The AHP fuzzy completion method is as follows: 
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         Figure 2.1.1 Fuzzy AHP Flowchart 

 

a. Determine problem and purpose in hierarchical structure form. 

b. Establish priorities by determining pairwise matrix comparisons between elements in a hierarchical structure 

with a linguistic scale. 
c. Determine sintetisfuzzy (Si) priority, can be defined by the following formula: 
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d. Determine Vector Value (V) or “Degree of Possibility” by using formula 

 

Weight A = Alternative weight of each sub-criterion Weight SK Weight = Weight of each sub-criteria

 

 

 

 

  

 

 

 

 

Where d is the ordinate of the slice point the highest, to be compared both values are required from  

V ( M1 ≥ M2) and V ( M2 ≥ M1). 

 

Figure 2.1.2 Slices between M1 and M2 

 

 

e. Determine score ordinal defuzzyfication ( d ') / Confex fuzzy number, defined by the formula: Defuzzyfication 

ordinate ( confex fuzzy number) more greater than k confex fuzzy number for 

M i (i = 1,2, ..., ... k) 

can be defined as: V (M ≥ M1.M2 , Mk) - 

V [(M ≥ M1) and (M ≥ M2) ..., , and (M ≥ M k)] = min 

V (M ≥ M1) 

 

3 Implementation and  Testing 

 

3.1 Implementation 

The display starts from the user input the weight value of the criteria and sub-criteria and then input 

the student data, according to the data obtained from UBHARA after that, the ranking process is calculated 

to get the best alternative for students in each faculty.Examples of system implementation are as follows: 

 

 

       Figure 3.1 input criteria 

1, if m2 ≥ m1 

 
 

0, if l1 ≥ u2 
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Wherei i ,      i = 1,2,3, ... k Is assumed d '(Ai) = min V ( S i ≥ Sk ), For k = 1,2, n; k ≠ I Where is A I  

(i = 1,2 n) is n element. 

3.2 Normalization of vector weight values 

fuzzy ( W), defined by formulas W = (d (A1), d (A2) , d (A n)) T Where W is a number non fuzzy which gives 

priority to an attribute or alternatve with other or alternative attributes. 

 3.3  Ranking Ranking 

Is the final process in determining rank weight alternatively, the formula ang is used as follows:  

Weight K x Σ i = 1 n ( Weight A x Weight SK) Note: Weight K = Weight of each criterion 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.3.1 input sub-criteria 

 

Figure 3.3.2 weighting process 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.3.3 input of student data 
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3.4 TRIAL TEST RESULTS 

 

Trials were conducted on 20 alternative students in the engineering faculty 

 

Table 3.4.1 Data of Engineering Faculty Students 

 

Based on the data in table 3.4.1  above, it can be calculated ranking of the weight vector value on the criteria, 

the sub-criteria according to the inputted by the user and also from the alternatives. Here are the results 

recommendation students from the ranking process: you can donecalculation of the ranking of the weight value 

vector on criteria,sub-criteria as inputted by the user and also from the alternatives. Following are the results of 

student recommendations from the ranking process. 

 

 
Figure 3.4.1 Ranking Result Engineering Faculty 
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Test try to do on 20 alternative students in the faculty of economics:Pangki Dwi Pradana, Dysan Anggy Pratama, 

Fina Fairus, Arif Maulana, Mira Andika Indrawati Diningsih, Muhammad Hafiz Amri Rosyadi, Majid Dani Setyaputra, 

Reyvaldi Yustika, Dicky Ramadan, Ricky Eka Kurnia Susprasetya. . 

 

Trials were conducted on 20 alternative students in the faculty of FISIP 

 

Table 3.4.2 Data of FISIP Faculty Students 

 
 

Based on table 3.4.2 above, the calculation process using the method fuzzy AHP then the recommended students to 

get scholarships are Ayu Kurnia Septianingsih, Siti Mariyatul Kiftiyah, Gita yana Florentina, Ula Mualidyah, Dita Silfia 

Angraini. Azrul Hisyam Azahri, Muhammad Tegar Bayu Adji, Astri Lili Rahmawati, Dinda Nirmala Ika Sari, Mutiara 

Wika Pramesti. 

 

 

Table 3.4.3 data from students of the faculty of economics 

  

 

Based on the data in table 3.4.3 above, the calculation of the weight vector value of the criteria, the sub-criteria 

can be calculated according to the inputted by the user and also from the alternatives. Here are the results 

recommendation students from the ranking process : 
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    Figure 3.4.2 Ranking Results Faculty of Economics 

 

Based on the calculation process using the AHP fuzzy method, students are recommended recommending 

getting scholarships are Susi Hariyanti, Dinda Febriyanti, Siswandy, Achmad Kusairi, Agita Wahyu Puspitasari, 

Irfan Azis Baharsya, Ari Carisky Navabella, Dedi Dores, Mochammad Alvin Sofiandy, Ramadhani Rahayu 

Santoso. From the comparison above, we get a 100% similarity presentation between the calculation from the 

application and the calculation from Bhayangkara University. got scholarships are Nancy Mei Diana, Mayrine 

Aulia Fustin, Anis Erika, Ardita Febrianti, Ahmad Nur Kholik, Lisa Alda Pudjiasih, Elma Lazuardiah, Rr. Indah 

Permata Sari, Adinda Berlina Putri . Trials were conducted on 20 alternative students in the engineering faculty 

 

Table 3.4.4 Data from the Faculty of Law students 
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Based on the data in table 3.4.4 above, we Can done calculation of the ranking of the weight value vector on 

criteria, sub-criteria as inputted by the user and also from the alternatives. Following are the results of student 

recommendations from the ranking process: 

 

 

     Picture 3.4.3 Ranking results Faculty of Law 

 

Based on process calculation by using  fuzzy AHP method the student in recommend getting a scholarship is Susi 

Hariyanti, John, Arita, Irfan Azis Baharsya, Ari Carisky Navabella, Dedi Dores, Mochammad Alvin Sofiandy, 

Ramadhani Rahayu Santoso. From the above comparison, obtained Presentation of equations 100% equal between 

Calculation of applications and calculations of The University of Bhayangkara. 

 

4. CONCLUSION 
Based on the application that has been made regarding the choice of food types in kidney patients using the Fuzzy 

AHP method, several conclusions can be obtained as follows: 

a. This research has been successful, yielded an application system for awarding scholarships at Bhayangkara 

University in Surabaya. 

b. Based on the results of experiments on four Faculty at Bhayangkara University Surabaya by applying the F- 

AHP method calculation, the results obtained rank the students in each department. Thus, the output of this 

application is that ten students with the highest grades will receive the scholarship. 
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