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Abstract – Several problems can occur when students  
feel  they  have  made  the  wrong  choice  of  major  in  
university. Choosing a major is one of the problems  
that students often face. Therefore, this study aims to  
develop  a  Decision  Support  System  (DSS)  to  help  
students  find  majors  that  match  their  interests  and  
abilities.  This DSS proposes  a two-way approach by  
considering  students  and  the  major's  requirements,  
standards,  and  characteristics.  The  DSS  utilizes  the  
TOPSIS  method;  therefore,  it  is  called TATOPSIS, 
which  stands  for  Two-way  Approach  TOPSIS.  It  
showed  that  the  two-way  approach  in  Scenario  1  
(without  score  normalization)  and  Scenario  3  (with  
score normalization) shows better agreement results in  
78.33% and 73.33% than the  two-way approach for  
Scenario  2,  Scenario  4,  and  the  student-one-way  
approaches.

Keywords – decision support system; major selection;  
TOPSIS; two-way approach

I. INTRODUCTION

Mistakes  in  choosing university  majors  can 
adversely impact  students  [1],  [2].  Students  usually 
experience problems related to psychological, academic, 
and relational problems [3]. A psychological problem is 
indicated  by  uncomfortable  feelings  when  learning 
subjects that are not following interests and abilities. An 
academic  problem  is  indicated  by  poor  academic 
performance.  A  relational  problem  appears  when 
student isolates from the environment because they feel 
uncomfortable.

Various  studies  indicate  that  selecting  a  major 
becomes one of the most common student problems [4]-
[8]. These problems encourage researchers to develop a 
Decision  Support  System  (DSS)  for  selecting  majors 
using various methods and criteria  [9]-[12]. Ananta et 
al.  [10] have  successfully  built  the  DSS for  selecting 
majors  using  the  Dempster-Shafer  method,  providing 

recommendations based on students' interests and talent 
based  on  their  psychological  test  results.  The  criteria 
used by Pare [13] are students' grades from their report 
cards and the result of Mathematics and Natural Science 
and language ability tests. Khuntari and Ferdiana [14] use 
a  user  preference  approach  in  which  the  user  weights 
each  criterion.  It uses  three  criteria:  students'  grades, 
interests, and desired majors. Bahaweres et al.  [15] use 
five criteria: future goals, interests, suggestions, grades, 
and financial capabilities. It concludes that future goals 
are  the  most  important  criteria,  followed  by  interests, 
grades, financial capabilities, and suggestions. However, 
there has not been an evaluation of the recommendation 
system that can show the recommendation's accuracy and 
the user satisfaction level.

Moreover,  Prabowo and Sunyoto  [16] built  a DSS 
for selecting majors using a Profile Matching method. 
Meanwhile,  other  researcher  uses  the  Technique  for 
Order  of  Preference  by  Similarity  to  Ideal  Solution 
(TOPSIS)  method,  which  has  been  proven  to  solve 
several  problems  [17]–[19].  Combining  TOPSIS  with 
the  other  methods  for  specific  goals  also  shows 
promising results [20]–[26].

The TOPSIS considers not only a condition of the 
closest  distance  but  also the farthest  distance.  So, the 
assessment becomes more efficacious [27]. The TOPSIS 
attempts  to  choose  an alternative  simultaneously with 
the closest distance from the positive ideal solution and 
the  farthest  distance  from the  negative  ideal  solution 
[28].  Alternative  selection  based  on  positive  and 
negative  ideal  solutions is  only found in the TOPSIS 
method  and  not  in  the  other  methods.  From  this 
characteristic,  TOPSIS  can  be  used  to  perform  both 
positive  and  negative  distance  calculations  from both 
ways:  student-way and major-way.  Recently,  Wardani 
et  al.  [29] also  proposed  choosing  a  major  based  on 
considering a part of Holland Code talent classification 
and  the  previous  performance  of  each  student.  This 
work  does  not  consider  the  department's  decision.  It 
considers  that  when  choosing  a  university  major,  the 
student's  grade  is  not  the  sole  factor  but  also  the 
department of major.

Copyright ©2022, The authors. Published by Department of Computer Engineering, Universitas Diponegoro
 Submitted: 21 January 2021; Revised: 6 November 2021; Accepted: 20 January 2022; Published: 31 January 2022

*) Corresponding author (Dewi Wardani)
Email: dww_ok@uns.ac.id

https://doi.org/10.14710/jtsiskom.2022.14074
https://doi.org/10.14710/jtsiskom.2022.14074
https://crossmark.crossref.org/dialog/?doi=10.14710/jtsiskom.2022.14074&domain=pdf&date_stamp=2022-01-31


In the previous studies, decision-making in selection 
majors  is  only  based  on  student  perspective,  without 
considering the major of the department's  perspective, 
called the one-way approach. This approach leads to a 
mismatch  between  students'  assumptions  about  the 
majors.  Students  may  have  wrong  assumptions 
regarding  the  standard  of  competence  needed  in  the 
major,  the  characteristics,  and  what  is  learned  in  the 
major. Therefore, this research developed TATOPSIS: a 
two-way approach and TOPSIS method in the DSS to 
help students choose a major suitable for their interests 
and abilities. In the two-way approach, decision-making 
considers  the  students'  perspective  and  the  majors' 
requirements, standards, and characteristics. Therefore, 
the decision results are the meeting point of perspective 
between students and majors. From the student way, the 
major becomes an alternative. On the other hand, from the 
major way, students become an alternative. Then, the final 
result is a combination of both student-way and major-way.

II. RESEARCH METHODS

A. The two-way approach

The  model  in  this  research  uses  the  two-way 
approach.  It  is  considered not only from the student's 
perspective  but  also  the  requirements,  standards,  and 
characteristics  of  the  majors  at  Sebelas  Maret 
University.  Therefore,  it  is  necessary  to  calculate  the 
positive  and  negative  distances  in  both  ways.  The 
TOPSIS method is used for this problem based on its 
characteristics.  TOPSIS  has  a  characteristic  that 
considers  the shortest  to Positive Ideal  Solution (PIS) 
and the farthest to Negative Ideal Solution (NIS)  [27]. 
This idea also considers the distance in two ways, from 
the student's perspective and the major's standard.

B. The major data

Major data collection was carried out by surveying 
and distributing questionnaires to the Head of Major or 
the Lecture of Major. There are two stages in major data 
collection.  In  the  early  stages,  surveys  related  to  any 
criteria used in this research will be conducted. Criteria 
obtained  from  the  study  literature  then  requested 
approval from the major lectures. Based on the result of 
data collection, nine criteria will be used. The criteria 
obtained  from  students'  ways  and  majors'  ways  are 
different. These criteria are separated based on the criteria 
characteristics,  which  come from students  and  majors. 
Table 1 and  Table 2 show students' and majors' criteria, 
respectively.  Then,  the  next  step  is  data  collection  for 
details of each criterion. The details of major data were 
obtained from lecturers from 10 majors. Table 3 lists the 
ten majors that become alternatives in this research.

C. The two-way TOPSIS algorithm

The two-way algorithm combines the first steps of 
TOPSIS  with  an  additional  normalization  step.  The 
scenario  is  presented  by  considering  the  use  of 
normalization. This normalization aims to manage the 
result  both  ways,  considering  that  the  results  might 

differ. Therefore, the final result is the incorporation of 
the  result  of  both  ways.  The  two-way  merging  stage 
consists of four scenarios.

Scenario 1 and Scenario 2 are shown in Algorithm 1. 
Both scenarios do not use normalization. Scenario 3 and 
Scenario 4 are shown in  Algorithm 2. Both scenarios 
use normalization.  The final  quality  score  is  obtained 
with a simple linear combination. Both scores for QsA 
and NQsA are expressed in (1) and (2). The threshold is 
obtained by implementing (3) and (4) for all scenarios.

QsA=
QsS+QsM

2                             (1)

NQsA=
NQsS+NQsM

2                         (2)

T=C×QsA                                  (3)

NT=C×NQsA                               (4)

Let  C be  a  constant  in  which  the  value  is  varied 
between  0  to  1.  It  can  be  customized  based  on  the 
degree  of  confidence  that  needs  to  be gained.  In  this 
work,  the  C  is  set  to  0.75.  It  is  assumed  that  more 
significant than 0.75 is the minimum confidence of the 
result. The normalization is described in (5) for QsS and 
is also implemented for QsM in (6).

NQsS= QsS
QsSmax

×100%                      (5)

NQsM=
QsM
QsMmax

×100%                    (6)
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Table 3. Alternatives

Major Code Major Name
SAS Indonesian Literature
IF Informatics

DKV Visual Communication Design
DI Interior Design
EL Electrical Engineering

MAT Mathematics
KED Medical
PET Animal Science
BK Counseling Guidance

PBIO Biology Education

Table 2. Major’s criteria

Criteria Code Criteria Name
C6 Hard skills
C7 Soft skills
C8 Lecture Subjects
C9 Lecture Activities

Table 1. Student’s criteria

Criteria Code Criteria Name
C1 Grades
C2 Subjects
C3 Desired Majors
C4 Reasons for choosing major
C5 Environment



The differences  between  scenarios  can  be  seen  in 
Table 4. These four scenarios' goal is to show variations 
at the merging stage and determine the consistency of 
the result between scenarios.

D. Dataset

Respondents  to  this  research  were  high  school 
students,  prospective  students,  and  students  from 
Universitas Sebelas Maret. Data collection is carried out 
by distributing the online questionnaire. There are three 
classes  of  respondents,  namely  high  school  students 
(class XI and XII), prospective students (the year 2019), 
and students  (the year  2018 and above),  as  shown in 
Table 5. These three groups of respondents were chosen 
to  increase  the  feedback  confidence  they  gave  to  the 
system. Students can already know and feel real whether 
the study program they have chosen is suitable or not. 
Then,  the  prospective  students  have  completed  high 
school level education and will choose a study program.

In contrast, students have not completed high school 
education  but  can  be  checked  whether  or  not 
recommendations  can  be  given.  The  total  number  of 
respondents from this study was 72 respondents. Sixty 
respondents  returned  agreement  with  the  results.  The 
distribution of respondents in this study can be seen in 
Table 5.

III. RESULTS AND DISCUSSION

This  section  will  explain  the  computation  process 
and  the  example  result  using  actual  respondent  data. 
There  was  no  equal  benchmark  for apple-to-apple 
comparison with other studies. Therefore, the results of 
experiments compare using a common approach, which 
only considers one-way, to the two-way one. 

The student way step is to calculate the result of the 
students using the TOPSIS method.  Table 6 shows the 

result example of the calculation of students-one-way to 
Candidate Student no.1 (CS1).

The major way step is to calculate the result of the 
majors  using  the  TOPSIS  method.  Table  7 shows an 
example  of  a  major  one-way  for  the  department  of 
Animal Science (PET). It is given five respondents for 
each category (in total of 72 data).

The two-way step is merging results from two-way, 
which are the way of student and way of major. Table 8 
shows  the  main  obtained  values  for  Scenario  1  and 
Scenario  2.  Meanwhile,  Table  9 shows  the  main 
obtained values for Scenario 3 and Scenario 4.

The  obtained threshold of  CS1 for  Scenario 1 and 
Scenario 2 is 0.562581. Scenario 1, based on the merger 
average  score  threshold,  shows two chosen  majors  (IF 
and EL). Meanwhile, in Scenario 2, which is based on the 
threshold of both way's scores, there is no chosen major.

The  obtained threshold of CS1 for Scenario 3 and 
Scenario 4 is found of 0,579475. The results are quite 
similar to Scenario 1 and Scenario 2. The chosen majors 
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Algorithm 2. Two-way combination with 
normalization
Input: Major's data, student's data
Output: The set of chosen alternative (A*)
     //student-way
  1: Form the decision matrix of C1, C2, C3, C4, C5
  2: TOPSIS computation
  3: Normalization 
  4: Obtain the normalized quality score of the student (NQsS)
    //major-way
  5: Form the decision matrix of C6, C7, C8, C9
  6: TOPSIS computation
  7: Normalization
  8: Obtain the normalized quality score of major (NQsM)
  9: Calculate the final normalized quality score (NQsA)
10: Sort the NQsA
11: Calculate the threshold of normalized quality score (NT)
     //Scenario 1
12: if NQsA > NT then 
13:     add the alternative A into the chosen set of alternative 
          (As)
14: else remove alternative A
     //Scenario 2
15: if NQsS > T and NQsM > T then 
16:     add the alternative A into the chosen set of alternative 
           (As) 
17: else remove alternative A

Algorithm 1. Two-way combination without 
normalization
Input: Major's data, student's data
Output: The set of chosen alternative (A*)
     //student-way
  1: Form the decision matrix of C1, C2, C3, C4, C5
  2: TOPSIS computation
  3: Obtain the quality score of the student (QsS)
    //major-way
  4: Form the decision matrix of C6, C7, C8, C9
  5: TOPSIS computation
  6: Obtain the quality score of major (QsM)
  7: Calculate the final quality score (QsA)
  8: Sort the QsA
  9: Calculate the threshold of quality score (T)
     //Scenario 1
10: if QsA > T then 
11:     add the alternative A into the chosen set of alternative 
          (As)
12: else remove alternative A
     //Scenario 2
13: if QsS > T and QsM > T then 
14:     add the alternative A into the chosen set of alternative 
           (As) 
15: else remove alternative A

Table 4. The scenarios detail

Scenario Quality credit score threshold
1 Without Normalization On the merger result
2 Without Normalization On each way
3 With Normalization On the merger result
4 With Normalization On each way

Table 5. The number of respondents

Respondent Number Returned
High school Student (HS) 16 14
Prospective student (CS) 20 14

Student (S) 36 32



of Scenario 3 are IF and EL. Based on Scenario 4, there 
is no chosen major.

C. Evaluation

The  evaluation  was  done  by  calculating  the 
compatibility  level  between  the  major's 
recommendation from the system and with respondent's 
opinion. Respondents rated Agree/Fair Agree/Disagree 
for  each  result  from  the  one-way  approach  two-way 
approach for all scenarios. Of 72 respondents, only 60 
give their opinion.

Table 10 shows that around 66,67% of respondents 
express positive evaluation in one-way approach. Table
11 through  Table 14 show respectively the evaluation 
based on all scenarios (1, 2, 3, and 4) using a two-way 
approach.

The  merger-two-way  approach  in  Scenario  1  and 
Scenario  3,  presented  in  Table  11 and  Table  13, 
performs better positive evaluation scores compared to 
Scenario 2 and Scenario 4, which are based on the both-
two-way  approach.  The  merger  step  before 
normalization  influences  more  fits  distance  of  both 
values from student and major.

The result of the average approach is also better than 
the one-way approach. However, the one-way approach 
returns better results than the two-each-way approach, 
which does not merge before normalization (without the 
merger step). Therefore,  the distance does not fit with 
the actual  cases.  It  can  be seen  from the respondents 

who agree in Scenario 1 and Scenario 3 that the two-
way  approach  is  more  than  the  one-way  approach, 
which  is  78.33%  for  Scenario  1  two-way  approach; 
73.33% for Scenario 3 a two-way approach; and 66.67% 
for the one-way approach. Respondents disagreed with 
Scenario 1 and Scenario 3 of the two-way approach is 
less  than  the  one-way  approach,  which  is  3.33%  for 
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Table 6. The selection result for CS1

Alternatives C k
*  without 

normalization
C k
*  with 

normalization
SAS 0.1287 0.13478
IF 0.95495 1

DKV 0.47963 0.50226
DI 0.53267 0.5578
EL 0.51701 0.5414

MAT 0.54278 0.56839
KED 0.2188 0.22913
PET 0.20388 0.2135
BK 0.46835 0.49044

PBIO 0.1879 0.19676

Table 7. The result of PET major

Respondents C k
*  without 

normalization
C k
*  with 

normalization
HS1 0.13220 0.15898
HS2 0.16619 0.19985
HS3 0.13220 0.15898
HS4 0.07022 0.08444
HS5 0.07022 0.08444
CS1 0.11756 0.14394
CS2 0.57423 0.70306
CS3 0.20732 0.25383
CS4 0.23123 0.28311
CS5 0.17114 0.20953
S1 0.21538 0.31330
S2 0.16707 0.24302
S3 0.26696 0.38834
S4 0.68745 1.00000
S5 0.32543 0.47338

Table 8. The result of the merger-two-way for Scenario 
1 and both-two-way for Scenario 2 for CS1

Alternative Student Major Average
SAS 0.128705 0.19403 0.161367
IF 0.954948 0.545267 0.750108*

DKV 0.479632 0.562314 0.520973
DI 0.53267 0.431558 0.482114
EL 0.517014 0.620117 0.568565*

MAT 0.542782 0.362492 0.452637
KED 0.218804 0.274176 0.24649
PET 0.203881 0.117562 0.160721
BK 0.468348 0.45987 0.464109

PBIO 0.187897 0.387701 0.287799

Table 9. The result of the merger-two-way for Scenario 
3 and both-two-way for Scenario 4 for CS1

Alternative Student Major Average
SAS 0.134776 0.19403 0.164403
IF 1 0.545267 0.772634*

DKV 0.502259 0.562314 0.532287
DI 0.557799 0.431558 0.494679
EL 0.541405 0.723825 0.632615*

MAT 0.568389 0.362492 0.465441
KED 0.229127 0.274176 0.251652
PET 0.213499 0.143936 0.178717
BK 0.490444 0.45987 0.475157

PBIO 0.196761 0.532953 0.364857

Table 10. The evaluation result of the student-one-way 
approach

Rate
Total

Percentage (%)
HS CS S

Agree 8 11 21 66.67
Fair Agree 3 1 5 15
Disagree 3 2 6 18.33

Table  11.  The  evaluation  result  of  the  two-way 
approach in Scenario 1

Rate
Total

Percentage (%)
HS CS S

Agree 10 10 27 78.33
Fair Agree 4 2 5 18.33
Disagree 0 2 0 3.33

Table  12.  The  evaluation  result  of  the  two-way 
approach in Scenario 2

Rate
Total

Percentage (%)
HS CS S

Agree 6 8 23 61.67
Fair Agree 1 3 3 11.67
Disagree 7 3 6 26.67



Scenario 1 (two-way approach);  3.33% for Scenario 3 
(two-way  approach);  and  18.33%  for  the  one-way 
approach.

Based  on  the  results,  the  previous  approach  [10], 
[12],  [14],  [16] to  choosing  a  major  in  a  university, 
especially  in  Indonesia,  represented  as  the  one-way 
approach,  needs  to  be  improved  by  considering  the 
values  from  the  department.  Therefore,  the  proposed 
two-way approach in this work can be a better way to 
choose the fittest major in a university. Furthermore, the 
same major in different universities could have different 
requirements.  This issue makes the two-way approach 
will be more promising in the future.

IV. CONCLUSION

The  best  approach  for  selecting  majors  using 
TOPSIS  is  the  two-way  one that  merges  both  values 
from  student  and  major,  as  shown  in  Scenario  1 
(accuracy  78.33%) and Scenario 3 (accuracy  73.33%). 
The one-way approach has an accuracy of 66.67%, and 
the  Two-way  approach  without  merge  or  each  way 
approach in Scenario 2 has an accuracy of 61.67%, and 
Scenario  3 of  60%. The TOPSIS with a  merger-two-
way approach is preferred over the other approach.

There are still  limitations of this research.  Among 
them are the limited data of majors and students. The 
other limitation is that this work does not use the talent 
or interest test that has been standardized. Then, there is 
no confidence  level  in  any recommendation  given by 
the  system.  Furthermore,  there  are  constraints  in 
determining the  correct  merging  method of  the  result 
from a two-way besides  the average  of  both ways.  It 
also missed  the  experiment  based  on major  one-way. 
Those limitations will be considered in future work.
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