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ABSTRACT This study aims to conduct a descriptive analysis and evaluation of graduate theses
regarding decision support systems carried out between 1989 and 2020 in Turkey.
The qualitative research methodology was applied, the theses were analyzed through
the descriptive content analysis technique. Forty-eight graduate studies accessible
from the national thesis center database of YOK were included in the analysis. The
theses were coded according to the date of publication, university, institute,
department, degree level, the academic title of the thesis supervisor, thesis language,
research methodology, research sub-areas. Graduate studies on DSS have increased
in the last 15 years, and 42 studies have been conducted in the last 15 years. Selcuk
University ranks first with the most studies on DSS. Half of the studies were carried
out in the Institute of Science, and most of the studies that were produced in the
universities were master’s theses. Most supervisors were "Prof. Dr.” titled faculty
members. Most of the theses were written in Turkish, and primarily experimental
studies were conducted. The business administration department produced most of
the theses on DSS. Business and environment studies were the primary disciplines
that produced theses. These were carried out in 7 institutes and 26 different
departments. The findings of this study will guide other researchers who are willing

to work in the decision support systems field.

Keywords . Decision Support Systems, Graduate Theses, Descriptive Content Analysis,
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Karar Destek Sistemleri: Tiirkiye’deki Lisansiistii Tezlerin Betimsel I¢erik Analizi

0z Bu calisma, Tiirkiye'de 1989-2020 1nllar: arasinda yiiriitillen karar destek
sistemlerine iliskin lisansiistii tezlerinin betimsel bir analizini ve degerlendirmesini
yapmayt amaglamaktadir. Arastirmada, nitel arastirma yontemleri kullanilmis ve
tezler betimsel icerik analizi teknigi ile analiz edilmistir. YOK ulusal tez merkezi veri

tabanminda kayith ve erigilme izni olan 48 lisansiistii ¢calisma incelenmistir. Tezler
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yayin tarihi, iiniversite, enstitii, boliim, yiiksek lisans//doktora diizeyi, damsman
unvam, dili, aragtirma yontemi, arastirma alt alanina gore kodlanmugstir. Tezler
incelendiginde son 15 yilda bu konu ile ilgili 42 ¢alisma yapilarak yiiksek oranda
artig gostermigtir. Karar Destek Sistemleriyle ilgili bircok iiniversitede ¢calismalar
yapilmis olup, Selcuk Universitesi lisansiistii caligmastyla konuya en fazla katki
saglayan iiniversitedir. Calismalarin yaris1 Fen Bilimleri Enstitiisiinde yapimig ve
iiniversitelerde iiretilen calismalarin ¢ogu yiiksek lisans tezlerinden olusmustur.
Tez yoneticilerinin ¢ogu "Prof. Dr.” iinvanli 6gretim iiyeleridir. Calismalarin cogu
Tiirkce yazilmis ve en ok deneysel yontem kullamilmigtir. Tezlerin ¢ogu isletme
boliimiindeki calismalardan iiretilmistir. Tezler baslica isletme wve cevre
disiplinlerinde yapilmistir. Tezler 7 enstitii ve 26 farkli boliimde yiiriitiilmiistiir. Bu
calismanmin bulgulari, karar destek sistemleri alaminda ¢alismak isteyen diger

arastirmacilara yol gosterecektir.

Anahtar . Karar Destek Sistemleri, Lisansiistii Tezler, Betimsel igerik Analizi, Teknoloji,

Kelimeler Yiiksekégretim

1. INTRODUCTION

Information systems have become more significant to support managerial decisions in
recent years. Companies' decisions involve the management and use of information systems
and data interpretation from the business and its environment. The essential characteristic of
a manager is her/his ability to make fast and correct decisions. Among the managers' duties,
the most crucial task is to make the best decision in the shortest time possible. A good decision-
making process can be achieved by producing accurate, UpToDate, and timely information.
Today, managers have to comprehend their organisation's capabilities and uses of information
significantly to comprehend budgeting financial resources (Pearlson, Saunders and Galletta,
2019).

Decisions are classified as unstructured, semi-structured, and structured. Unstructured
decisions “are those in which the decision-maker must provide judgment, evaluation, and
insight to solve the problem” (Laudon & Laudon, 2020). Each of these decisions is novel,
essential, and non-routine, and there is no well-understood or agreed-on procedure for
making them. On the other hand, structured decisions “are repetitive and routine, and they
comprise a definite procedure for handling them so that they do not have to be treated each
time as if they were new” (Laudon & Laudon, 2020). Many decisions have elements of both
types of decisions and are classified as semi-structured decisions. In semi-structured decisions,
only a part of the problem has a definite answer provided by an accepted procedure (Laudon
& Laudon, 2020).
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A decision support system (DSS) is “an information system at the organisation's
management level that combines data and sophisticated analytical models or data analysis
tools to support semi-structured and unstructured decision making” (Laudon & Laudon,
2018). Gorry and Scott Morton, in 1971 first mentioned DSS, and it has been widely used in
many applications (Gorry and Morton, 1971). DSS is intended to support decision-makers to
assist and improve their decisions regarding the process and the outcome of their business
activities (Laudon & Laudon, 2020, Biswas, 2020). DSSs serve the middle and higher
management, operations, and planning levels of an organisation. DSS do not replace the
decision-maker or the manager; they are the systems that only assist and support the decision-

maker in their decision (Rainer, Prince, and Watson, 2017).

Information as a vital source of the development of competitive advantage is crucial
for businesses to be managed. Thus, businesses have to accept this change and continuously
renew themselves to compete with their rivals in rapidly developing competitive conditions.
Otherwise, they are doomed to have difficulty competing with their rivals and disappear
(Rainer, Prince and Watson, 2017). Increasing the opportunities of any business to gain the

aforesaid competitive advantage is possible using DSS in critical decision-making conditions.

The use of DSS in supporting business process examples based on the literature are;
higher education sector (Zhu, 2018), health (Belciug & Gorunescu, 2020; Lakshmanaprabu,
Mohanty, Krishnamoorthy, Uthayakumar, & Shankar, 2019), tourism (Isoda, Hidaka,
Matsuda, Suwa, & Yasumoto, 2020), transportation (Sun, Dubey, White, & Gokhale, 2019),
environmental (Kharbat, & Sultan, 2017), oil industry (Abu-Abed & Khabarov, 2019),
agricultures (Hafezalkotob, Hami-Dindar & Rabie, 2018), fisheries and marine affairs (Hozairi
& Krisnafi,2017). This tendency suggests that multipurpose DSS applications support the

decision-making process (Teniwut & Hasyim, 2020).

Decision Support Systems as a fundamental topic needs to be handled with various
branches of science. This study aimed to investigate academic work at the graduate level that
has been done on the decision support system over the last 31 years in Turkey. A total of 48

Master's and Doctoral theses were analysed, and the findings are resented in this paper.

This study is significant as it examines the postgraduate studies conducted in the field
of DSSs in Turkey. It provides descriptive information about the nature of the studies and

offers recommendations for future studies on decision support systems.
2. METHOD
2.1. Research Questions and the Design of the Study

This study addresses the following research question and its sub-questions.
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How many graduate theses have been written on the Decision Support Systems over

31 years in Turkey?
1. How many theses have been written on DSS in various years in Turkey?
2. How many theses have been written on DSS in various universities in Turkey?
3. How many theses have been written on DSS in various institutes in Turkey?
4. How many theses have been written on DSS in various departments in Turkey?
5. How many masters” and doctorate degrees are there on DSS?
6. What are the academic titles of the supervisors who have supervised theses on DSS?
7. How many theses on DSS have been written in Turkish and English?
8. What are the research methodologies that researchers working on DSS followed?
9. How many sub-areas have been involved in research on DSS?

This study employed descriptive content analysis of the qualitative research approach.
Content analysis is a process of summarising and reporting written data. The researcher reads,
organises, and digitises the data per the codes, categories, and themes previously created
(Dawson, 2019). Thus, researchers gained the opportunity to interpret data from the existing
sources using the keywords in the searched studies. They were able to show the frequency of

the importance of the topic under investigation.
2.2.Population

Purposive sampling was used as a sampling strategy. The population consists of theses
and dissertations accessible from the YOK's "National Thesis Centre." The first dissertation on
decision support systems was published in 1989 in the National Thesis Centre. Therefore, the
study's time frame was determined as from 1989 to 2020 to include all published theses
accessible from the centre on DSS. Theses within the scope of the research were downloaded
between 01.12.2020 and 30.12.2020 by the researchers. 48 Theses, 32 of which were masters'

theses, 15 were doctoral dissertations, and only one was a PhD thesis on medical speciality.
2.3.Data Collection Procedure and Analysis

During the data collection procedure, the keywords for the DSS concept were entered
both in Turkish and English in the search engine as "karar destek sistemleri, decision support
systems". 72 Theses were located in the National Thesis Centre, 48 of which were open to
access (Appendix 1). All 48 theses with access permission within the field of decision support
systems registered in the database of YOK were included in the study. Out of 48 theses, 32
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were masters' theses, 15 were doctoral dissertations, and only one was a PhD thesis on medical
speciality. 24 theses out of the initially available 72 were eliminated from the study because
their full-texts were not accessible due to the access limits placed by the authors. The figure 1

shows the data collection procedure visually.

The theses were uploaded to the computer in PDF document format. The unit of
analysis was identified as descriptive information regarding the nature of the graduate theses
on DSS. Each thesis was assigned with numbers starting from 1 to 48. The abstracts and full
texts of 48 theses were read and analysed thoroughly. Nine codes for the analysis were
identified. The codes are as follows: the year, the university, the institute, the department, the
degree level, supervisors' academic title, language, the research methodology, and the
research sub-area. Then, the frequency of each code was counted. The information on the
frequency of the codes enabled the researcher to compare them. The comparison showed the

focus of academic work regarding DSS over 31 years.

Database
YOK National Thesis Center

Keywords
Karar Destek Sistemleri, Decision
Support Systems

Number of Theses Viewed
72

Number of Theses with Full Text
Access Permission
48

Distribution of Theses Evaluated
Doctorate : 15
Master : 32
Medicine Specialty : 1

Figure 1: Data Collection Procedure
3. FINDINGS

In this section, the descriptive findings of the graduate theses on DSS written between
1989 and 2020 are presented. The graphs presented below involve descriptive information
about the year, the university, the institute, the department, the degree level, supervisors'

academic title, the theses' language, the research method, and the research sub-areas.
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Figure 2: Graduate Theses According to Years

Figure 2 shows that there is a significant increase in the number of theses published
since 1989. The first and only study in the field was carried out in 1989, and the second study
was carried out 15 years later in 2001. The years when DSS was the most popular research
topic among the graduate students were 2006, 2011 and 2019. Eight studies were conducted in
2006. They form 16.67% of the total studies over the 31 years. There were six (12.50%) studies
in 2019 and five (10.42%) in 2011.

57 [
B E

4— g
.| HE B H B
c 3 H H B H B
3 H H H H_E
S | HEHEH E

4 BHE

n[njoja]alnj

- ] sISIsISsISsI=I= = 1
e R B R R o oW el R R -
5 on E o0 § = = = g 5 = BB o o2 = 5 =
EEE L T REFEL P IEFEES IR i

=4 . < B = = = = a =2 o= B
ERE ool B g B om = O g FE % a 5w B
EEE-EEE'G‘égsﬁé;EEE-HEEEREEUE'E'GEEEE
Egisgtesijieirag o =8 808 288 ¢gE¢E
P EETEiFEdCFd s TEr IR R4 d
5 55§ B g 5 9 5 g = g - - g 5 B B &5
FETEE FETFE Fg Epd¥oYg FEgES

= E g -1 < B E E. E. g

I S R .

= -

Figure 3: Graduate Theses According to Universities
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Figure 3 represents the universities where graduate students wrote their theses on DSS.
According to the findings, Selguk University is in the leader position with the most studies on
DSS with 5 (10.42%) theses. Anadolu and Dokuz Eyliil Universities are the second with 4
(8.33%) theses in each. Hacettepe and Akdeniz Universities follow with three theses. In other

universities, only one or two theses were produced.
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Figure 4: Graduate Theses According to Institutes

According to Figure 4, the Institute of Science has been determined as the institute with
the highest number of studies. Half of the theses on DDS were conducted under this institute.
The next was the social sciences institute with 18 (37.50%) theses. A total number of 48 studies
were conducted under seven institutes, including Institutes of science, social sciences, applied
sciences, science and technology, marine sciences and management, informatics, and the
health sciences. As the numbers of theses in the institutes of science and social sciences are

high, a question arises concerning the lack of theses in the other institutes.
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Figure 5: Graduate Theses Witten According to Departments

A total of 48 thesis studies were conducted in 26 various departments, as shown in
Figure 5. The business department is one of the departments that predominantly produce
theses in DSS. This is not an extraordinary result as DSS aims to help managers and businesses
in decision-making. Business departments had ten theses (20.83%) in DSS. The computer

engineering departments carried out 5 (10.42%) studies only.
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Figure 6: Graduate Theses According to Degree Levels
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As shown in Figure 6, regarding the degree levels of theses produced in universities on
DSS, 32 (66.67%) were the master's theses, 15 of them were doctoral dissertations (31.25%), and

only a single (2.08%) PhD dissertation in medical specialty was carried out according to YOK's
"National Thesis Centre".

Count

PROF. DR. ASSOC. PROF. DR. ASIST. PROF.DR. DR.

Figure 7: Graduate Theses According to Advisors” Academic Titles

As shown in figure 7, 25 (52.08%) of the theses were supervised by "Prof. Dr." titled
faculty members. In other words, more than half of these thesis studies are supervised by "Prof.
Dr." titled faculty members. Faculty members with the titles of "Assoc. Prof. Dr." supervised 9
(18.75%) theses. The rest of the 8 (16.67%) theses were supervised by "Assist. Prof. Dr.", and 6
(12.50%) were supervised by "Dr." titled faculty members.

Count

Turkish

English
Figure 8: Graduate Theses According to Languages
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As seen from figure 8, 38 (79.17%) of the theses were written in Turkish, and only 10
(20.83%) were written in English.

Count

Experimental Quantitative Qualitative Case Study

Figure 9: Graduate Theses According to Research Methodology

As shown in Figure 9, experimental studies constitute the maximum with 20 (41.67%)
studies, 15 (31.25%) studies were carried out quantitatively, and 9 (18.75%) were conducted
qualitatively. Only 4 (8.33%) of the theses followed a case study design.
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Figure 10: Graduate Theses According to Research Sub-areas
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As shown in Figure 10, most studies on DSS were related to business. 9 Studies (18.75%)
were conducted in business. 8 (16.67%) studies were carried out in environmental studies. A
total of 31 studies were conducted in the sub-areas of banking, health, military, logistics,
information technology, maintenance, disaster management, warehouse management, map
space, model and method, organization, marketing, planning, problem-solving, restoration,

student affairs, production, data mining, web base, artificial intelligence, and management.
4. DISCUSSION AND CONCLUSION

According to the results, graduate studies on DSS have increased in the last 15 years;
42 studies have been conducted in total. There has been a significant increase in the number
of theses published since 2001. The first and only study in the field was carried out in 1989,
and the subsequent study was conducted 15 years later, in 2001. Most of the studies were
conducted in 2006, followed by 2019 and 2011. Selguk University ranks first with the most
studies on DSS. Half of the studies were carried out in the Institute of Science. Most of the
work that was produced in the universities was master’s theses. Most supervisors were "Prof.
Dr." titled faculty members. Most of the theses were written in Turkish, and most experimental
studies were conducted. The business administration department produced most of the theses
on DSS. Business and environment studies were the primary disciplines that produced theses.
Initially, more studies were expected to be found in other areas such as marketing and student

affairs in higher education. In such areas, DSS could ensure a competitive advantage.

Inevitably DSS is a tool for businesses to improve as management gets the opportunity
to develop their organizations by making appropriate decisions with the support of the
system. Discovering that there were only nine studies over 31 years in the business field was

surprising.

According to the results of this study, the number of master's or doctorate thesis are
very few in healthcare/medicine subjects in Turkey. In the last few years, substantial progress
has been made in artificial intelligence field and the machine learning context. Features
provided in practical applications range from supporting the user while making decisions,
e.g., in a recommender system, to making decisions fully autonomously. Applying machine
language algorithms to new large datasets can expose novel tendencies and relationships that
may have practical effects for clinical practice in medicine/healthcare decision support systems
(Brusko, Kolcun, & Wang, 2018). Researchers have studied the application of machine
language methods in healthcare decision support systems and have demonstrated the
significant impact of machine language in making enhancements to healthcare safety, quality,
and DSSs (Buchlak, Esmaili, Leveque, Farrokhi, Bennett, Piccardi, & Sethi, 2019; Miotto, Wang,
Jiang, & Dudley, 2018; Liang, Zhang, Huang, & Hu, 2014). Therefore, the universities should

focus on doing more research in healthcare subjects, either master or doctorate level.
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Arnott & Pervan (2016) indicated in their research that; using information technology-
based systems to support managers and senior personnel's decision-making activities has been
a significant feature of information system (IS) research and practice since the IS discipline
appeared in the 1960s and 1970s. In the future, this trend will continue as especially business
intelligence is presently rated as the most vital information technology subject for CIOs
worldwide, and DSS research is currently over 10% of the IS discipline (Arnott & Pervan, 2016).
The decision support system is an important research topic for many various disciplines and
departments. Many departments in various disciplines worked on this subject. They revealed
the importance of decision-making and decision support systems, regardless of discipline,

program, and faculty. Remarkably, most of the studies conducted were experimental.

Today, the increase in complexity of machine learning techniques based on deep
learning provides enlightenments for scientists to comprehend the consequences of these

methods is appealing essential in decision support systems.
4.1.Recommendations

Future research could concentrate on the studies published in internationally indexed
journals. Comparisons concerning the methodology, field of studies, and studies’
contributions might be analysed. Postgraduate students, namely masters and doctorate, could
be encouraged to review DSS studies in different countries and write comparative studies.
Such studies could contribute to both practitioners and decision-makers. Moreover, the
research scope can be expanded by examining the articles on the subject at the national and
international levels. More studies can be written jointly by various disciplines. As mentioned
earlier, the new developments in the world lead all companies and countries to concentrate
more on the decision making as technology is the main driving force of the developments and
competitive advantage. Therefore, studying DSS in the fields such as transportation, higher

education, and service industries is necessary.
4.2.Limitations

This study is limited to postgraduate studies, which could be accessed from the Thesis
Documentation Centre System of Higher Education Council, Turkey. Thus, the results of this

study are generalizable within the context of Turkey.
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