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Abstract: The three components that form the basis of the educational process are 

the teacher, the learner, and the environment. These three components are affected 

by the developing and changing technology as a result of globalization 

considerably. Teaching and learning techniques should be updated and connected 

with these developments; new tools are therefore needed to make the necessary 

updates. Determination and application of the new tools include many decisions. 

Decision-makers can make more effective decisions using Multi-Criteria Decision-

Making Techniques (MCDM), a complex decision-making tool that includes both 

quantitative and qualitative factors at present time. This study aimed to determine 

which MCDM methods are used in studies conducted in higher education, which 

is one of the most important development level indicators of countries, and to 

present a systematic literature review of MCDM method applications. The study 

was conducted in three stages: first, known electronics were searched until the end 

of 2021 using keywords; then, all studies were listed in a systematic taxonomy, and 

in the last stage, Thematic Network Analysis was used to evaluate the development 

of MCDM studies in the higher education area. It is determined that the Analytical 

Hierarchy Process (AHP) method is the most widely used method in higher 

education in MCDM applications. It was observed that the most common use of 

MCDM applications in higher education is e-learning as well. This study aims to 

be a guide for all researchers and practitioners who will study in both higher 

education and the MCDM areas. 

1. INTRODUCTION 

Higher education, also referred as post-secondary education or the third level, occurs after 

completing secondary education, is optional, and forms the final stage of formal education. 

Higher education includes many institutions and employees and a pretty high number of people 

benefit from such institutions as vocational schools, colleges, faculties, and institutions.  The 

decision-making process in an institution becomes significant as the work in the institution gets 

intensive, the number of employees increases, and the institution's structure gets more 

complicated. The administration process, which begins with planning, emphasizes the necessity 

and importance of decision-making through research conducted eventually. The decision-
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making process, vital to institutions, significantly affects administrators, employees, and people 

who demand a product and service from such institutions. Decision-makers may have to take 

more responsibilities as they make decisions on behalf of their institutions (Celikten et al., 

2019). Therefore, decision-making is an essential process for higher education institutions.  

Academic and administrative staff selection, source selection, selection of learning systems, 

performance evaluation, etc. can be stated as examples of decision-making processes in higher 

education. Decisions to be made can be complex or straightforward, and their risk levels can be 

higher than expected. As the complexity and importance of a decision increase, the pressure on 

decision-makers and their importance increase as well. Here, decision-makers can select one or 

more alternatives among the others using various methods. Multi-Criteria Decision-Making 

(MCDM) techniques are the tools that provide decision-makers to make accurate, reliable, and 

quick decisions. For this reason, MCDM is among the most effective methods which decision-

makers frequently apply and as a tool it ensures the best selection among alternatives adhering 

to multiple criteria used simultaneously (Mendoza & Prabhu, 2000). Since the 1960s, MCDM 

has been on the research agenda and many theories, many theoretical and applied articles, and 

books have been published in this field (Naveed et al., (2020); Rakesh et al., 2019; Roy, 2005). 

These techniques have an extensive application area, particularly in education, health, supply 

chain, transportation, computer science applications, energy, airway, banking, and production. 

MCDM techniques come to the forefront in case of a criterion and a goal that involves multiple 

qualities and quantities, particularly for educational institutions. Higher education institutions 

are rapidly and extensively affected by external factors such as social, economic, technological, 

or cultural (Timor, 2011).  

This study aimed to review the literature that mainly focused on decision-making regarding the 

problems in higher education. The study is also thought to guide future studies to be conducted 

on MCDM problems in higher education.  

Decision-making problems in higher education that were investigated by this study are 

commonly used for academic and administrative staff selection, graduate student selection, and 

e-learning systems selection. Studies on the Analytic Hierarchy Process (AHP) show that this 

technique is frequently used in the field of education (Chen et al., 2015; Sanchez et al., 2020; 

Yiğit et al., 2014). The studies examined also reveal AHP as the most frequently applied 

MCDM technique. In addition to AHP, the following techniques are used: Analytic Network 

Process (ANP), Fuzzy AHP (FAHP), VIse KriterijumsaOptimiz Ecija I Kompromisno Resenje 

(VİKOR), Technique for Order of Preference by Similarity to Ideal Solution (TOPSİS), Fuzzy 

TOPSİS (FTOPSIS), Complex Proportional Assessment (COPRAS), ELimination Et Choice 

Translating Reality (ELECTRE III), and also some hybrid techniques in which these techniques 

are used together (Anggrainingsih et al., (2018); Chen & Chen, 2010; Choi & Jeong, 2019; 

Giannoulis, 2010; Mazumdar, 2009; Naveed et al., 2020; Subbaiah et al., 2014).  

In the in-depth analysis of the related literature, no study addressing MCDM techniques in 

higher education was encountered. To fill this gap in the literature, the present study, focusing 

on the MCDM and the latest related trends, reviewed publications on MCDM practices in 

higher education by the beginning of 2021. Figure 1 depicts the implementation stages of the 

present study.  
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Figure 1. Study diagram. 

 

2. METHOD 

In studies taken as reference, those using MCDM were primarily scanned considering the field 

of higher education. For this purpose, known databases (Web of Science, IEEE Xplore, Scopus, 

Science Direct, & Google Scholar) were searched using appropriate keywords by the beginning 

of 2021. “MCDM Techniques and Their Practices”, “Higher Education”, and “University” were 

examples of the keywords used. The search was done using different combinations of these 

keywords. Articles on MCDM practices in higher education were published by journals mainly 

in EBSCO, Google Scholar, ProQuest, SCImago, SCOPUS, Social Science Citation Index, 

Science Citation Index Expanded, Scopus, Emerging Sources Citation Index, Web of Science, 

and IEEE. Criteria for the articles to be included in this study were published either in English 

or in Turkish and in a journal or in a significant conference paper or in an article generated from 

a thesis.  

Studies including MCDM practices outside of higher education, articles published in a language 

different from English (e.g., Arabic, French, etc.), and reviews that are not research articles 

were not included in the study. In line with these criteria, the present study was summarized in 

a table consisting of 72 scientific articles and conference papers (Table 1).  

Table 1. General literature table. 

Author Name Year MCDM Technique Used  Publication Type 

Saaty & Ramanujam 1983 AHP Journal 

Liberatore &Nydick 1997 AHP Journal 

Kwak & Lee 1998 AHP Journal 

Drake 1998 AHP Journal 

Murakoshi et al. 2001 AHP Conference 

Aytaç & Bayram 2001 AHP Journal 

Özdemir & Gasimov 2004 AHP Journal 

Badri & Adulla 2004 AHP Journal 

Fenga et al. 2004 AHP Journal 

Grandzol 2005 AHP Journal 

Bali & Gencer 2005 AHP-FAHP Journal 

Kousalya et al. 2006 AHP Journal 

Begicevic & Divjak 2006 AHP & ANP Journal 

Colace et al. 2006 AHP Conference 

Ho et al. 2006 AHP Journal 

Tzeng et al. 2007 AHP & DEMATEL Journal 

Begicevic et al. 2007 AHP Journal 

Ray 2007 AHP Journal 

Data sources Sources 

selected 

Sources 

processed 

Conclusions 

 

Determining useful studies  

  

Separating and grouping studies  

Evaluation and interpretation 
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Table 1. Continues 

Ho et al. 2007 AHP Journal 

Ozkul et al. 2007 AHP Conference 

Mustaffa et al. 2007 AHP Journal 

Tekindal & Erumit 2007 Classic Technique-AHP-FAHP Journal 

Begicevic et al. 2007 AHP Journal 

Melon et al. 2008 AHP & Direct Evaluation Journal 

Shee & Wang 2008 AHP Journal 

Chen & Chen 2008 VIKOR Conference 

Dundar 2008 AHP Journal 

Chi et al. 2008 FAHP Journal 

Nikoomaram et al. 2009 FAHP & FTOPSİS Journal 

Chao & Chen 2009 AHP (within CFPR) Journal 

Bo et al. 2009 FAHP Conference 

Ho et al. 2009 AHP Journal 

Lesmes et al. 2009 ANP Conference 

Sagir & Ozturk 2010 ANP Journal 

Altunok et al. 2010 Hybrid Model Journal 

Chen & Chen 2010 Hybrid Model Journal 

Gupta et al. 2010 AHP Journal 

Giannoulis & Ishizaka 2010 ELECTRE III Journal 

Lee 2010 AHP Journal 

Kara & Karaca 2010 AHP Journal 

Jie 2010 FAHP Conference 

Chen & Yang 2010 AHP Conference 

Lin 2010 FAHP Journal 

Mehregan et al. 2011a FAHP Journal 

Mehregan et al. 2011b FAHP Conference 

Nilashi & Janahmadi 2012 AHP Journal 

Li et al. 2012 AHP Conference 

Soba 2012 AHP Journal 

Wu et al. 2012 Hybrid Model Journal 

Syamsuddin 2012 FAHP Journal 

Kiarazm & Koohkan 2013 AHP Journal 

Kurilovasa & Zilinskiene 2013 Hybrid Model Journal 

Ozturk 2014 ANP Journal 

Yigit et al. 2014 AHP Journal 

Subbaiah et al. 2014 TOPSİS Journal 

Omurbek et al. 2014 TOPSİS+VİKOR based on AHP Journal 

Aly et al. 2014 AHP-TOPSİS Journal 

Mondal & Pramanik 2014 Hybrid Model Journal 

Nagpal et al. 2015 FAHP Journal 

Chen et al. 2015 AHP Journal 

Jain et al. 2016 AHP-TOPSİS Journal 

Garg 2017 FAHP, WEDBA, COPRAS Journal 

Garg & Jain 2017 FAHP, COPRAS, VIKOR, WDBA Journal 

Naveed et al. 2017 FAHP Conference 

Kabak et al. 2017 Hybrid Model Journal 

Ghosh & Pal 2017 Hybrid Model Journal 

Cebi & Karal 2017 FAHP Journal 

Anggrainingsih et al. 2018 FAHP Conference 

Mohammed et al. 2018 FAHP-TOPSİS Journal 

Choi & Jeong 2019 ANP Journal 

Garg et al. 2019 COPRAS-F Conference 

Naveed et al. 2020 AHP & FAHP Journal 
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3. RESULT 

3.1. Classification of MCDM Techniques in Higher Education 

In this section, the reference articles were grouped according to these characteristics: (1) 

Publication year, (2) MCDM technique applied, (3) Application Field, (4) Publication Type, 

and (5) Index Scanned.  

3.1.1. Publication year 

Among the reference articles according to their publication year, the first study on MCDM 

practice in higher education was carried out in 1983. The most up-to-date study in the 

application field was carried out in 2020. Besides, an increase in the number of articles 

published was observed between 2007–2010 and 2014–2017 (Figure 2).  

Figure 2. Distribution of the reference studies by year of publication. 

 

3.1.2. MCDM technique applied 

Studies on MCDM practices in higher education used various MCDM techniques. In the 

reference studies, AHP, FAHP, ANP, TOPSIS, FTOPSIS, VIKOR, etc. techniques and the 

hybrid techniques combining these techniques were used. As shown in the graph of the 

distribution of the methods used in Figure 3, AHP is the most frequently used one among all 

the techniques (Table 1). The AHP technique, developed by Thomas Saaty in 1980, is an 

effective MCDM tool to help decision-makers determine the best choice while making 

complicated decisions. An essential characteristic of the AHP technique is comparing 

alternatives based on various criteria and using pairwise comparisons to predict criterion 

weights. AHP is based on the priority theory. At the core of AHP, a systematic approach is 

followed for an alternative selection and justification problem using the fuzzy set theory and 

hierarchical structure analysis. Since it has a fuzzy basis, this technique can be used in situations 

where user preference is identified (Aruldoss et al., 2013). In the first MCDM practice in Higher 

Education (Saaty & Ramanujam, 1983), an evaluation was made regarding staff selection in 

universities using AHP. With this study, 35 reference studies used AHP for MCDM practices 

in higher education. In this field, Chen et al. (2010) carried out the most up-to-date study in 

2015 on determining the educational quality level of administrators (Table 2).  

 

 

1
2

1
2

1
3

2
4

8

5 5

11

2

5

2

6

2
1

6

2 2
1

0

2

4

6

8

10

12

Distribution of the studies examined by year of publication

Adet



Int. J. Assess. Tools Educ., Vol. 10, No. 1, (2023) pp. 12–28 

 17 

Figure 3. Distribution of the reference studies by the technique applied.

Table 2. Studies applying AHP. 

Author Name Year  Application Field Publication Type 

Saaty & Ramanujam 1983 Staff Selection Journal 

Liberatore & Nydick 1997 Academic Research Articles Journal 

Kwak & Lee 1998 Source Distribution Journal 

Drake 1998  Engineering Major Selection  Journal 

Murakoshi et al. 2001 e-Learning Comparison in formal education  Conference 

Aytac & Bayram 2001 Undergraduate Student Journal 

Ozdemir & Gasimov 2004 Faculty Course Assignment System Journal 

Badri & Adulla 2004 Higher Education Performance  Journal 

Fenga et al. 2004 Performance Evaluation in Universities  Journal 

Grandzol 2005 Staff Selection Journal 

Kousalya et al. 2006 Student Absence Journal 

Colace et al. 2006 e-Learning Platforms Conference 

Begicevic et al. 2007 e-Learning Journal 

Ray S. 2007 Thesis Advisor Selection Journal 

Ho et al. 2007 Source Distribution  Journal 

Ozkul et al. 2007 Distance Education  Conference 

Mustaffa et al. 2007 Academic Staff  Journal 

Begicevic et al. 2007 e-Learning Journal 

Melón et al. 2008 Face-to-Face and Online Education  Journal 

Shee & Wang 2008 Student Satisfaction Journal 

Dundar 2008 Course Selection Journal 

Chao & Chen 2009 e-Learning Journal 

Ho et al. 2009 e-Learning Journal 

Lee 2010 Performance Evaluation in Universities Journal 

Kara & Karaca 2010 Determining criteria that are effective in 

department selection  

Journal 

Chen & Yang 2010 e-Learning Conference 

Gupta et al. 2010 Education Evaluation Journal 

Nilashi & Janahmadi 2012 e-Learning Journal 

Li et al. 2012 e-Learning Conference 

Soba 2012 Higher Education Journal 

Kiarazm & Koohkan 2013 Performance Evaluation  Journal 

Yigit et al. 2014 Course Content Journal 

Chen et al. 2015 University Administrators Journal 

Distribution of the studies examined by the technique applied

AHP FAHP ANP TOPSİS-FTOPSİS VİKOR HİBRİT Diğer
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Van Laarhoven and Pedrycz carried out the first theoretical study on FAHP in 1983. FAHP 

emerged due to the combination of the fuzzy relationship and pairwise comparison concepts 

(Toksarı, 2011). Unlike AHP, which uses clear values, comparison ratios are given within a 

range in FAHP (Şengül et al., 2013). FAHP is an effective tool for decision-making processes 

that cannot be quantified with specific data and where uncertainty is great. In this approach, 

decision-makers are asked to verbally express their evaluation at the stage of identifying the 

criteria weights. With this aspect, FAHP is a more realistic evaluation technique (Kusakci, 

2019). 11 reference studies used the FAHP technique: the first was carried out by Chi et al. 

(2008) to evaluate higher education departments in the Ministry of Education in Taiwan; the 

most up-to-date of those studies was a conference paper by Anggrainingsih et al. (2018) using 

an e-learning FAHP application (Table 3).  

Table 3. Literature table for the studies applying AHP.  

Author Name Year Application Field Publication Type 

Chi et al. 2008 Development of University Organizations Journal 

Bo et al. 2009 e-Learning Conference 

Lin 2010 e-Learning Journal 

Jie 2010 e-Learning Conference 

Mehregan et al. 2011a Evaluating e-learning performance  Journal 

Mehregan et al. 2011b e-Learning Conference 

Syamsuddin 2012 e-Learning Software Journal 

Nagpal et al. 2015 Evaluation of University Websites  Journal 

Naveed et al. 2017 e-Learning Conference 

Cebi & Karal 2017 Student Projects  Journal 

Anggrainingsih et al. 2018 e-Learning Conference 

ANP is a convenient MCDM technique coined and developed by Thomas L. Saaty (1999) and 

used to calculate weights and priorities. ANP is a general form of AHP used to consider non-

hierarchical structures in MCDM (Chen, 2010). This technique demonstrates problems as 

networks by determining the relationship between their components (Omurbek, 2014). ANP 

considers the between- and in-group dependencies and feedback between the criteria. With this 

characteristic, ANP facilitates the solution of decision-making problems more effectively and 

realistically (Bo et al., 2009; Goksu, 2008; Jie, 2010; Lin, 2010). Most of the ANP studies were 

applied to e-learning. Table 4 shows the reference studies using the ANP technique. The first 

study using ANP was a university program application by Lesmes et al. in 2009. The most up-

to-date study was an e-learning application carried out by Choi and Jeong in 2019.  

Table 4. Literature table for the studies applying AHP.  

Author Name Year Application Field Publication Type 

Lesmes et al.  2009 University Program  Conference 

Sagir & Ozturk 2010 Observer, Exam  Journal 

Ozturk 2014 Open and Distance Education   System  Journal 

Choi & Jeong 2019 e-Learning Journal 

TOPSIS, another method used in this field, is an MCDM technique developed by Hwang and 

Yoon (1981). Evaluation of alternatives (decision choices) is based on two main points; namely, 

positive ideal solution and negative ideal solution. In the TOPSİS technique, the target is the 

decision choice closest to the positive ideal solution and farthest to the negative ideal solution. 

The positive ideal solution is the solution that makes the cost criterion minimum and the benefit 
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criterion maximum. Comparatively, the negative solution is the solution that makes the cost 

criterion maximum and the benefit criterion minimum. There must exist at least two decision 

choices to apply this technique (Altunok, 2010). The TOPSİS technique is quite simple and 

understandable, and effective in calculations. It determines the relative performance of 

alternatives with simple mathematical formulas (Kabak, 2017). In our review study, one 

reference study used the TOPSİS technique as Subbaiah et al. (2014) determined the criteria 

for the ranking and evaluation of engineering and education institutes using TOPSİS (Table 5). 

Table 5. Literature table for the studies applying TOPSİS.  

Author Name Year Application Field Publication Type 

Subbaiah et al. 2014 Ranking and Evaluation of Engineering and 

Education Institutes 

Journal 

VIKOR, another MCDM technique, is a decision-making technique suggested by Opricovic 

and Tzeng (2004) to solve multi-criteria problems in complex systems; namely, the systems 

consisting of criteria that might contradict each other (Tezergil, 2016). VIKOR is based on the 

combination function representing the solution closest to the ideal solution (Opricovic, 1998). 

The VIKOR technique is mainly used in situations where decision-makers cannot make a 

selection determinedly or explain their choice (Paksoy, 2015) (Table 6). Our review of the 

related literature shows that only Chen and Chen (2008) used the VIKOR technique to 

determine the selection criteria of university type.  

Table 6. Literature table for the studies applying VIKOR.  

Author Name Year Application Field Publication Type 

Chen & Chen 2008 University Type Selection Conference 

ELECTRE (Elimination Et Choix Traduisant la Realité), another MCDM technique, is math-

based and used for optimization. The ELECTRE III technique developed by Bernard Roy in 

1978 is used in ranking problems. The technique selects the best choice among the alternatives 

asked to be evaluated and ranks the remaining options from the most optimal to the least optimal 

(Keles, 2019) (Table 7). The reference article by Giannoulis and Ishizaka (2010) used the 

ELECTRE III technique to compare English Universities.  

Table 7. Literature table for the studies applying ELECTRE III.  

Author Name Year Application Field Publication Type 

Giannoulis & Ishizaka 2010 Comparison of English Universities Journal 

COPRAS-F, another MCDM technique, has been obtained by combining fuzzy logic and the 

classic COPRAS technique to cope with the inability to make effective decisions due to 

ambiguities. In the COPRAS-F technique, performance values consisting of fuzzy numbers are 

used. The technique benefits from linguistic scales (Çakir & Ozdemir, 2018). The technique 

first suggested by Zavadskas and Kaklauskas in 1996 is based on selecting the best alternative 

by determining a ratio with the positive and negative optimal solution (Yazdani et al., 2011). 

There was one reference conference paper that used the COPRAS-F technique; namely, Garg 

et al. (2019) used COPRAS-F in the field of e-learning (Table 8).  

Table 8. Literature table for the studies applying COPRAS-F.  

Author Name Year Application Field Publication Type 

Garg et al. 2019 e-Learning Conference 
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Some reference studies also used the hybrid technique that combined multiple MCDM 

techniques. Hybrid studies used the following combination of MCDM techniques: AHP-ANP, 

AHP-DEMATEL, FAHP-FTOSİS, AHP-Quality Function Deployment (QFD), AHP- 

Weighted Product (WP) -TOPSİS, The Decision Making Trial And Evaluation Laboratory 

(DEMATEL)-FANP-TOPSİS, AHP-VİKOR, Multiple Criteria Evaluation of the Quality of 

Learning Software (MCEQLS)-AHP, TOPSİS-VİKOR, AHP-TOPSİS, Multicriteria Group 

Decision Making (MCGDM), FAHP- WeighBalited Euclidean Distance Based Approach 

(WEDBA)-COPRAS, FAHP-COPRAS-VIKOR- Weighted Distance Based Approximation 

(WDBA), and ANP-TOPSİS. Of the reference studies, 19 used hybrid techniques. Bali O. and 

Gencer conducted the first study with hybrid techniques in 2005. In their study, they used AHP 

and FAHP together. Naveed Q. N. et al. made the most up-to-date hybrid-technique study on 

e-learning in 2020 (Table 9).  

Table 9. Literature table for the studies applying hybrid techniques.  

Author Name Year Application Field Publication Type 

Bali & Gencer 2005 Student Selection Journal 

Begicevic & Divjak  2006 e-Learning Journal 

Tzeng et al. 2007 e-Learning Journal 

Tekindal & Erumit 2007 Graduate Student Selection Journal 

Nikoomaram et al. 2009 Performance Evaluation Journal 

Altunok et al 2010 Graduate Student  Journal 

Chen & Chen 2010 Innovation Support System Journal 

Wu et al. 2012 Performance Evaluation in Universities  Journal 

Kurilovasa & Zilinskiene 2013 e-Learning Quality Assessment  Journal 

Omurbek et al. 2014 Performance Evaluation in Universities Journal 

Aly et al. 2014 Prioritizing Performance Indicators in 

Engineering Education  

Journal 

Mondal & Pramanik 2014 Staff Selection  Journal 

Jain et al. 2016 e-Learning  Journal 

Garg 2017 e-Learning Journal 

Garg & Jaina 2017 e-Learning Journal 

Kabak et al. 2017 University  Journal 

Ghosh & Pal  2017 Academic Performance  Journal 

Mohammed et al. 2018 e-Learning Journal 

Naveed et al 2020 e-Learning Journal 

Application Field: MCDM techniques offer essential decision-making tools for the process in 

higher education. Considering the reference studies in terms of the application field, e-learning 

ranks first. Staff selection, performance evaluation, source distribution, and course selection 

were among the other application fields.  

Publication Type: The reference studies in this study are 72 in total, 59 of which are articles 

and 13 of which are scientific conference proceedings. 

Index scanned: Of the reference articles, 59 were published in journals reviewed by significant 

indices like EBSCO, Google Scholar, ProQuest, SCImago, SCOPUS, Social Science Citation 

Index (SSCI), Science Citation Index Expanded (SCIE), Science Citation Index (SCI), 

Emerging Sources Citation Index (ESCI), Web of Science, and Institute of Electrical and 
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Electronics Engineers (IEEE). Five reference articles were published in journals of SSCI, seven 

in journals of SCIE, two in journals of SCI, and six in journals of ESCI. Furthermore, seven 

reference articles were published in journals of IEEE indices. Other reference studies were 

published in common indices like EBSCO, Google Scholar, ProQuest, SCImago, SCOPUS, 

and Web of Science.  

The present study made a literature review of all studies on MCDM practices in higher 

education until today. As a result of this literature review, no up-to-date research on this field 

was encountered. In this regard, the present study is thought to pioneer this field. By putting 

forward application fields in terms of decision-making in higher education, the present study is 

believed to direct future studies. 

3.2. Thematic Network Analysis 

Applying thematic networks is simply a way of organizing a thematic analysis of qualitative 

data. Thematic Analysis as a method was first developed by Gerald Holton, a physicist, and 

historian of science in the 1970s (Holton, 1975). The thematic analysis seeks to unearth the 

themes salient in a text at different levels, and thematic networks aim to facilitate the structuring 

and depiction of these themes. Thematic Analysis is a method for systematically identifying, 

organizing, and offering insights into patterns and meanings (themes) across a dataset. 

In this study, Thematic Network Analysis was applied to evaluate the development of MCDM 

studies in the higher education area. The studies assessed by the R-based Bibliometrix Software 

were mapped thematically (Aria & Cuccurullo, 2017). Four categories; namely, engine, 

specialty, emerging, and basic themes used to categorize graphs in Thematic Mapping Engine 

themes are a group of themes that have strong links to other well-developed sub-themes. The 

most frequently used themes are in the engine themes. Niche themes include well-developed 

themes that are important in the research field. Emerging themes are low-density less advanced 

themes. Basic themes include fundamental ideas.  

The thematic network map of studies in the higher education area is given in Figure 4. When 

Figure 4 is examined, it can be said that institutes of higher education are among the most 

studied themes. Thematic mapping, of which AHP is among the most widely used methods, is 

also emerging. In addition, it is observed that Fuzzy MCDM models are among the frequently 

used themes. MCDM studies related to education systems are not among the popular themes. 

Determination of criteria and evaluation of criteria are among the major themes. 
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Figure 4. Thematic network of multi-criteria decision-making in higher education. 

4. DISCUSSION and CONCLUSION 

Making accurate decisions is important for higher education institutions that include many 

intuitions and many employees. MCDM techniques are the tools that help decision-makers 

make accurate, reliable, and quick decisions. Therefore, it is suggested that MCDM techniques 

be used in the process of making quick decisions. 

The present study addressed the decision-making process in higher education through the lens 

of MCDM. For this purpose, it presented 72 reference studies that discussed the trends in 

MCDM techniques in higher education. All the articles were classified by (1) publication year, 

(2) MCDM technique applied, (3) application field, (4) publication type, and (5) index scanned. 

Of the 72 articles examined, 35 used the AHP technique. Of the remaining studies, 19 used 

hybrid techniques and 11 used FAHP. One study for each of the TOPSİS, VİKOR, ELECTRE 

III, and COPRAS-F techniques was implemented in the higher education area. The AHP 

technique was the most common technique among MCDM practices in higher education, with 

30 scientific articles and five conference papers. The AHP technique was the most common 

one among MCDM practices in higher education, with 30 scientific articles and 5 conference 

papers. Thematic Network Analysis also confirms all these results exposed in the study. 

Overall, 11 studies, six scientific articles, and five conference papers applied MCDM in e-

learning. Thus, e-learning was the most common application field. Due to the spread of the 

COVID-19 pandemic, universities in many different parts of the world have paused face-to-

face education and continued their educational activities online. Therefore, e-learning has 

become very important. At such a time, MCDM techniques are foreseen to become essential 

tools to improve e-learning. The articles included in this study were scientific and published in 

journals that are scanned by significant indices. Of the articles made on MCDM practices in 
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higher education, 15 were conducted in Türkiye. There existed seven articles that used the AHP 

method in the field of higher education in Türkiye.  

The present study aimed to gather studies on MCDM practices in higher education and guide 

future researchers in this field. Therefore, future studies can be conducted using MCDM 

techniques different from those used by the existing studies. Concerning the importance of 

decision-making today, the authors of the present study hope for an increase in the number of 

MCDM techniques and approaches in the related literature.  
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