) AS

MANAS Sosyal Aragtirmalar Dergisi o 2021 Cilt: 10 Say1: 3

MANAS Journal of Social Studies 2021 Volume: 10 No: 3
ISSN: 1694-7215

Research Paper / Aragtirma Makalesi

Selection of Smart Museums According to Multi-Criteria Decision-
Making Technique: AHP Method

Erkan AKGOZ!, Simge SALVARCI?, F. Kiibra AYLAN?® & Hatice SARI GOK*

Abstract

Innovations and developments in information and communication technologies are effective in the emergence of
new approaches and innovative business models in tourism as well as in many other fields. Museums, which are
among the most popular attractions for tourism destinations, are places that undertake the task of promoting and
preserving culture and heritage. The application and use of developments in information and communication
technologies in museums will contribute to the increase of interest in these places. In this study, technology
applications in museums were discussed, and factors affecting the choice of the smart museum with interactive
multi-criteria decision-making methods of application of technology in museums in Turkey has been determined.
Alanya Archeology Museum, Corum Archeology Museum, Ankara Anatolian Civilizations Museum, Burdur
Archeology Museum, Antalya Museum, Ankara State Painting and Sculpture Museum, and Zeugma Museum were
determined as the study area. The selected museums were evaluated according to the criteria of virtual reality,
interactive exhibition, easy access in digital vehicles, and the devices used, and the applications in the museums were
examined according to the multi-criteria decision-making method. According to the results of the research, it was
determined that many factors affect the smart museum selection, but the most important factor affecting the smart
museum selection is virtual reality applications.
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Akilli Miizelerin Cok Kriterli Karar Verme Teknigine Gore Se¢imi: AHP Yontemi

Oz

Bilgi ve iletisim teknolojilerindeki yenilikler ve gelismeler bircok alanda oldugu gibi turizm alaninda da yeni
yaklasimlarin ve yenilik¢i isletme modelletinin ortaya cikmasinda etkili olmaktadir. Turizm destinasyonlart icin en
popiler cekicilikler arasinda yer alan muzeler, kiilltir ve mirasin tanitimit ve korunmasi gbrevini Gstlenen mekanlardir.
Bilgi ve iletisim teknolojilerindeki gelismelerin muzelerde uygulanmast ve kullanilmasi bu mekanlara olan ilginin
artmasina katk: saglayacaktr. Calismada mizelerdeki teknolojik uygulamalar ele alinmis olup Tiurkiye’deki miizelerde
interaktif teknoloji uygulamalari c¢ok kriterli karar verme yontemiyle akilli miize seg¢imini etkileyen faktorler
belirlenmeye calisilmistir. Calisma alani olarak, Alanya Arkeoloji Miizesi, Corum Arkeoloji Muzesi, Ankara Anadolu
Medeniyetleri Miizesi, Burdur Arkeoloji Muzesi, Antalya Miizesi, Ankara Devlet Resim ve Heykel Miizesi ve Zeugma
Miizesi tespit edilmigtir. Secilen miizeler sanal gerceklik, interaktif sergileme, dijital araglarda kolay ulasim ve
kullanilan cihazlar kriterlerine gére degerlendirilmis ve muizelerdeki uygulamalar ¢ok kriterli karar verme yéntemine
gore incelenmistir. Arastirma sonuglarina gore akilli miize secimini bir¢ok faktorin etkiledigi ancak akilli miize
secimini etkileyen en 6nemli faktoriin sanal gerceklik uygulamalari oldugu tespit edilmistir.
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Introduction

Museums are the places that promote the societies' lifestyles and cultures, preserve these values and
transfer them to future generations. Museums that collect, preserve, interpret and present many works,
works and objects that have cultural, artistic, scientific and historical characteristics and are important
attractions and areas of tourism. In addition, museums are at the center of the tourism phenomenon as
they are among the income-generating institutions of the countries. For this reason, it is the institutions
that should be emphasized due to the increase in the interest in museums and the fact that the museums
attract more visitors as a center of attraction and increase the competitive power of the tourism sector.
With the introduction of information technologies and the Internet into our lives, it is extremely
important that the museums exhibiting cultural heritage keep up with these developments and move to
the electronic environment (Orug, 2016).

Today, world museums have begun to adopt a future-oriented vision that is suitable for the change
of the 21st century. The concept of classical museology has changed in a conceptual context with the
inclusion of technology-based platforms such as virtual museums, digital museums, augmented reality
(AR) and virtual reality (VR). According to the new museum understanding, museums are rapidly
advancing on the way of transforming digital and interactive art into environments that enable them to
come face to face in a dialectic of a certain look and perception with the work of art, unlike conventional
museums (Bostanci, 2019, p. 38). In the digital age, the boundaries and walls of the museums have been
removed, the developing technologies and display strategies have changed and have turned into areas of
mental fiction than before (Boyact, 2019, p. 106; Erbay, 2017).

Considered as the last industrial revolution, Industry 4.0 has shown great advances in the fields of
information and technology since 2011 and many businesses in different industries have been competing
in many areas from artificial intelligence to augmented reality, from big data to the internet of things. With
the spread of technological developments in all areas of life, their use in museums is gradually increasing.
As museums keep pace with technological developments, accessibility of museums increases with
interactive museums and virtual museum applications and the wishes, interests and skills of new
generation visitors are taken into consideration (Okan, 2015, p. 196; Erbay, 2017). Through interactive
museum studies, more visitors are tried to be reached through technological applications such as
simulators, headsets, virtual reality applications, kiosks, three-dimensional printers, touch systems, and
computer rooms within the museum (Mil & Dirican, 2018, p. 6).

In the research, the applications of industry 4.0 applications in interactive museums were evaluated
by a multi-criteria decision-making method. Among the technology applications used in museums, virtual
reality, interactive exhibition, easy access to digital vehicles and devices used are evaluated as smart
museum criteria. The museums selected as research areas were examined according to the above criteria
and the multi-criteria decision-making method. With the widespread use of technology in museums, it is
aimed to attract the attention of the masses who are interested in technology and increase the interest in
museums and the number of visitors. It is extremely important for museums to keep up with
technological developments and to increase their effectiveness at a contemporary and professional level.

Conceptual Framework

Visiting the museum is a personal need that places a meaning on human existence and creates great
changes in human visual perception (Erbay, 2015, p. 23). ICOM (International Museums Committee),
established in 1946, has made the definitions of the museums accepted worldwide and changed the
definition of museum in parallel with social developments and made updates in the definition. According
to ICOM (2019); museums are democratising, inclusive and polyphonic spaces for critical dialogue about
the pasts and the future. Acknowledging and addressing the conflicts and challenges of the present, they
hold artefacts and specimens in trust for society, safeguard diverse memories for future generations and
guarantee equal rights and equal access to heritage for all people. Museums are not for profit. They are
participatory and transparent, and work in active partnership with and for diverse communities to collect,
preserve, research, interpret, exhibit, and enhance understandings of the world, aiming to contribute to
human dignity and social justice, global equality and planetary wellbeing (ICOM, 2019).

Museums have to live in 3 main axes due to their missions, contents and structures. Museums should
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try to become a destination by carrying out works to “protect the evidence of the past”, “carry the cultural
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heritage to the future” and “promote, display and matket this inventory from local to global” (Figure 1).
The digitalization of information with great speed and the increasing capacity of digital information to
increase gradually have brought museums to a point where virtual exhibitions are examined, studied and
researched in high-resolution image format on the internet. All these developments enable museums to
expand and develop their service range (Giiven & Ersoy, 2016).

Shedding light on the
future
Contributing to

@ - tourismas a
‘\_/ destination

Journey to the past

Figure 1. Mission of the Museums (Source: Guven & Ersoy, 2010)

Among the tourism types, museums, which are examined under culture tourism and where the
demand for visitors increases day by day, started to become modernized and technologically equipped
buildings with technological developments (Kervankiran, 2014, p. 349-350). The first use of technological
elements in museums; Security-related technologies have been used to protect works such as alarms, fire
detectors, motion sensors, cameras. Then, the use of technological elements has also become widespread
in the fields of inventory records, work tracking, exhibition, lighting and air conditioning. With the use of
technological developments in display methods, museums have become more interesting and the
modernity of museums has started to be measured by how they use technology. Since the 1990s, the use
of collections on the internet, the concept of virtual museums and the use of the internet for museums to
communicate with society have become widespread (Yicel, 2012, p. 28). With the use of the internet,
museums have been moved to another dimension.

Museums tend not only to passive and virtual relationships by users but also to interactive use. The
user therefore actively influences the building of museum knowledge by configuring new paradigms for
the museum-visitor relationship. Although the presence of museums on the internet can be visited by
more visitors, the absence of virtual space may cause many potential visitor losses (Vaz, Fernandes, &
Veiga, 2018, p. 32). Although the concept of the interactive museum has not been defined yet, many
possible names such as the online museum, electronic museum, digital museum, web museum, cyber
museum, virtual museum are used for new age museums (Holdgaard, 2011). Interactive museums are
created with an emphasis on interactive and experiential presentations that appeal to multiple senses with
the participation of visitors, creating a sensory space and facilitating learning. Thus, it is ensured that
visitors become a part of the presentation, have a sense of belonging and support what they see visually
with different senses. Many alternative sizes such as interactive presentation screens, interactive floors and
walls, digital trip screens, interactive books, etc. become interactive museums. It gives visitors the
opportunity to examine the works in full detail by touching, enlarging or shrinking the objects or rotating
them. In addition, it provides the opportunity to take a photo with a village belonging to the past period
or to take pictures with people who lived there, or to visit the visitors alive at that time. Interactive
museums provide the opportunity to introduce not only the works in the museum but also many works
that have witnessed that era along with that work, and to renew the historical objects and products they
display on this screen in the future, and attract visitors to museums again and again (Ekiz, Yerlikaya, &
Kaya, 2018, p. 5).

Touch screens (touch screen interactives) or applications (such as Ipad app) that provide information
about the works can present the material of the artwork, where it is made, information such as the
purpose of its construction. In presentations using interactive systems, it can also appeal to more visitors
by showing a wide range from tactile to auditory. One of the examples of interactive museums in Turkey
is the Sakip Sabanct Museum, in which work presentations and providing information about the works
enriched with reality elements of interactive design (Ekiz et al. 2018, p. 5; Sertalp, 2017, p. 112).

The changing display methods increase the effect with the cooperation with visitors and cause the
curiosity to the museum to increase (Kes & Baser Akyiirek, 2018, p. 97). Exhibition methods in museums

2010



MANAS Sosyal Arastirmalar Dergisi - MANAS Journal of Social Studies

are moving animation models (mechanical systems with time or motion sensors), audio guides (systems
that allow listening, display and language options, and video narration), technology-oriented education
(film shows, experimental workshops, educational games that can be played in kiosks (simulation
technology creates a universe simulation in the planetarium in Rahmi Ko¢ Museum). Also, applications
downloaded to phones (Museum Assist), kiosks for informative and educational purposes, touch tables to
promote the works and various applications with motion sensors, tablets or phones with barcode
detection (exhibited when it is held, it provides detailed written information about that work, translates it
or presents other works similar to that work as a slide show) are used. Finally, internet-oriented systems
(used for archive and catalog, advertisement, etc.) are widely used (Sarsilmaz, 2010, p. 46; Orug, 2016).

Augmented reality (AR) and virtual reality (VR) technology creates a lot of benefits to all actors
(tourism businesses, destinations, tourists, museums, etc.) in tourism and meets curiosity, interest, desires
and needs. Virtual reality and augmented reality technology create three-dimensional visual objects and
virtual environments in tourism, creating tourist businesses, destinations, historical, cultural and
architectural sites, museums, etc. It offers the opportunity to experience places in these virtual
environments as if they were real (Sarsilmaz, 2010, p. 46; Demirezen, 2019). Augmented reality (AR); A
system that provides a direct or indirect view of a physical real-world environment enhanced by
computer-generated input, such as information, audio, video, graphics or GPS data (Kounavis, Kasimati,
& Zamani, 2012, p. 1; Ozgan, 2012, p. 7; Osterlund & Lawrence, 2012, p. 149; Johnston, 2014, p. 24;
Bilici, 2015, p. 30; Madsen, 2016, p. 9-10; Nelson, 2016, p. 2; Sheridan, 2016, p. 76; Kése, 2017, p. 7;
Yagol, 2018, p. 5). Virtual reality (VR) is a three-dimensional simulation model that gives its participants a
feeling of realism and enables the opportunity of mutual communication with a dynamic environment
created by computers (Bayraktar & Kaleli, 2007, p. 1). Virtual reality technology consists of a head-
mounted displays (HMD) and a glove device called DataGlove. The head-mounted display provides
separate images for the user to see, thus giving him a natural stereo image of a three-dimensional
environment (Demirezen, 2019, p. 4). Systems designed with virtual reality technology significantly
increase the comprehension and perception power of the user with the feeling of being real.

The websites of famous museums around the wortld provide all kinds of information about the
history of the museum, the features of the museum, the works in the museum, and even provide virtual
trips in museum halls and questioning opportunities in the museum database (Bastanlar et al. 20006).
Virtual museums are museums that contain digital objects and information about them, using different
media facilities, provide uninterrupted communication with visitors, go beyond the usual communication
methods to meet various forms of access, and do not need a physical place to enable worldwide access
(Schweibenz, 2004, p. 3). Virtual museology is a type of museum that best reflects the modern museum
image and content. Although it draws visitors from its own countries by using modern museum
technologies, it also attracts visitors from various countries of the world (Okan, 2015, p. 191). In addition,
in order to increase the interest in museums, many museums in the world keep up with technological
developments and can reach visitors with virtual museum activities. Especially timely epidemic has
increased the number of visitors to the many virtual museums in the world and Turkey. Among the most
visited virtual museums in the world, Pinacoteca di Brera- Milan, Galleria degli Uftfizi- Firenze, Musei
Vaticani-Roma, Museo Archeologico-Atene, Prado-Madrid, Louvre-Parigi, British Museum- London,
Metropolitan Museum- New York, Hermitage-San Pietroburgo can be exemplified. The top five most
visited museums in Turkey are Gébeklitepe Archaeological Site (3.383.985 visitors), War of Independence
Museum (1.869.319 visitors), Ephesus Archaeological Site (1.350.742 visitors), Troy Museum (1.100.147
visitors), Museum of Anatolian Civilizations (1.031.447 visitors) (www. turizmgunlugu.com). In addition,
the museum offers interactive technologies by the year 2019 in Turkey are listed below.
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Table 1. Museums Applying Interactive Technologies

1.Burdur Museum 14. Ankara Etnography Museum

2.Eskisehir Eti Archaeology Museum 15. Cankirt Museum

3.Zonguldak Mining Museum 16.Topkapt Palace Museum /Weapon Section (Istanbul)
4.Antalya Museum 17. Topkapt Carpet Museum (Istanbul)

5.Lycia Civilizations Museum 18. Kahramanmaras Museum

6. Gaziantep Zeugma Museum 19. Konya Mevlana Museum Dervish Cells

7. Diyarbakir Museum 20. Yesil Efendi Mansion (Eskisehir)

8. Canakkale Troia Museum 21. Knowledge Culture and Promotion Center (Mardin)
9. Mersin Museum 22. Clock Tower (Bursa)

10. Corum Museum 23.Sakip Sabanct Museum (Istanbul)

11. Aydin Archaeology Museum 24. Ankara State Painting and Sculpture Museum

12. Hatay Archaeology Museum (Ankara)

13.Museum of Anatolian Civilizations 25. Rahmi Kog¢ Museum (Istanbul)

Source: Sardan, 2019, p. 61; Sucakls, 2019, p. 73.

Today, many museums benefit from “digitalization” based on information and communication
technology (ICT). Developments in mobile and web information technologies cause a popular museum
information service group, each created by personalized services within the hotel for museum visitors. It
allows a visitor to access information about the surrounding exhibitions with a personal mobile device
(such as a smartphone). The flow of information is one-way, from digital cultural heritage to visitors. In
this case, the services do not support joint action and information generation. In particular, users of the
Smart Museum system (Ruotsalo et al. 2013) can get detailed explanations and multimedia content related
to individual objects. The system provides objects based on a user profile and content information (for
example, the uset's physical location and motivation). The system can receive information from the Web
about a particular object and related content. The user accesses both suggestions and related content.
Besides, the system provides on-site image streaming for the content to which the video is added along
with the sound synthesis (Korzun, Varfolomeyev, Yalovitsyna, & Volokhova, 2017, p. 347).
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Figure 2. Smart Musenm Concept (Source: Korzun, Yalovitsyna, & Volokhova, 2018).

Among the studies carried out in the literature on interactive museums, Sucakli (2019) gave examples
of the importance of museum and museology in terms of tourism and the use and role of augmented
reality technology for the sustainability of museology and museums that apply this technology. He held a
meeting with the official of the Sakip Sabanct Museum, who first applied this technology. He concluded
that augmented reality technology plays an important role in the development of museology and in
modern museology. Kes and Bager Akytirek (2018) talked about the definition and history of museums
and mentioned that technology should be included in museums for new generation individuals. Also
examined in interactive museums in Turkey and increasing the number of Dunay and the few interactive
museums has mentioned that the development of children's museum culture. Orug (2016) examined the
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development of virtual museums, the definition and types of virtual museums, positive and negative
approaches to virtual museums.

The relationship between technology and exhibition has been examined in the literature (Sardan,
2019; Boyraz, 2013). In his study, Boyraz (2013) discussed the concepts of technology and exhibition
within the framework of museology and especially examined the relationship between museum technology
and exhibition. He explained that the differences in museum technologies and exhibitions and the changes
made in museums significantly affect the relationship of the museum with its visitors. In his study,
Sarsiimaz (2010) examined the use of technology in museums and the meaning of the virtual museum.
Despite the use of technology in a very efficient manner in museums in many museums in Europe in
museums in Turkey have realized that a lot of active use. As a result of the literature review, no study has
been found that examines the smart museum criteria in detail. For this reason, the study is important in
terms of filling the gap in the literature.

Methodology

The multi-criteria decision-making technique (AHP-Analytic Hierarchy Process) was developed by
Saaty in the 1970s for the solution of complex multi-criteria decision-making problems. When there are
criteria that include more than one quality and quantity in a decision-making process, such decision-
making situations are called “multi-criteria decision making” (Turan, 2014, p. 15). Human nature tends to
evaluate how important, dominant or preferable criteria and options are relative to each other with binary
comparison (Ozgdérmiis, Mutlu, & Giiner, 2005). From this point of view, AHP is a technique that can
take into account both objective and subjective evaluation criteria and needs the opinions of the decision-
maker in determining the relative importance levels related to all criteria (Onder & Onder, 2015, p. 22-23).
This makes AHP method more powerful than other multi-criteria decision making methods. Accordingly,
in this study, AHP method, one of the multi-criteria decision making methods, was used in order to
compare the criteria of smart museums and applications in museums. In the research, first of all,
digitalization in tourism, digital museums and smart museums were searched and criteria were created for
smart museums. When the data were examined, it was determined that more than one factor was effective
in choosing a smart museum. These elements are as follows;

e Easy Access Criteria in Digital Vehicles; where it is, visual information, artifact information,
virtual tour information, interactive infrastructure information

e Virtual Trip Criteria; ease of application, trip area density, 3D photo abundance, 3D
information abundance, outdoor display, 3D glasses

e Interactive Exhibition Criteria; AG application, touch screen, information, audio guide, other

e Used Devices Criteria; audio guide, location-direction information, information boards, kiosk
density

According to Saaty (2008), decision-makers compatre the criteria and sub-criteria by using
questionnaires prepared in accordance with a 1-9 scale (Table 2). The priority order of decision
alternatives is obtained by evaluating all criteria (Onder & Onder, 2015, p. 22-23).

Table 2. Significance Levels Used in Comparisons

Importance Definition Value Definitions
Values
1 Equally Important Both factors are of the same importance.
3 Moderately Important According to experience and judgement, one factor is more important
than the other factor.
5 Strongly Important One factor is strongly more important than the other.
7 Very Strongly Important One factor is highly important than the other.
9 Absolutely Important One of the factors is very important to the other.
2.4.6,8 Represents Intermediate Values They are the intermediate values of the degrees in the above

explanations in the choice between the two factors.

Source: Saaty, 2008, p. 86.
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Figure 3. Analytical Hierarchy Model of Research

Within the scope of the research, AHP (Analytic Hierarchy Process) method was preferred in order
to analyze according to multiple criteria. Because the AHP method provides the opportunity to evaluate
more than one criterion under a single topic (Onder & Onder, 2015, p. 22).

Table 3. Research Model

Research Model
Defining the decision-making problem, determining the purpose,
Listing the decision criteria required to achieve the goal
Identifying possible alternatives
Creating the hierarchical structure of the decision problem
Determining the importance of binary comparisons for each level of the hierarchy
Calculation of priorities by comparing alternatives according to criteria
Compliance analysis
Sorting alternatives according to relative priority values
Making sensitivity analysis

Source: Onder & Onder, 2015, p. 23.

The museums which are subject to the study were accessed from the work of Kes and Akyiirek
(2018), who provided information about the digitalization process, and the page of the reo-tek company
that produces interactive exhibition units for museums. According to the stages indicated in Table 3, a
questionnaite form has been created for the criteria that affect the selection of Alanya Archeology
Museum, Corum Archeology Museum, Ankara Anatolian Civilizations Museum, Burdur Archeology
Museum, Antalya Museum, Ankara State Painting and Sculpture Museum and Zeugma Museum as a
smart museum. The research data were obtained through face-to-face and telephone interviews with 10
tourism experts. Tourism experts included in the study consist of 4 female and 6 male academicians
working at Selcuk University and Isparta University of Applied Sciences. Care has been taken to ensure
that the field experts included in the research work on digitalization in tourism. The data were recorded in
the Super Decision program according to the following hierarchical structure.

Solution stages with AHP work as follows (Onder & Onder, 2014: 23-24; Géral & Tengilimoglu,
2018);

Step 1: The decision-making problem is defined and the goal is determined.
2014
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Step 2: Decision criteria required to achieve the goal are determined.
Step 3: Possible decision alternatives are determined.
Step 4: The hierarchical structure of the decision problem is created.

Step 5: Binary comparison of criteria for each level of the hierarchy and using eigenvectors to determine
the importance of the criteria. At this stage, the comparison matrix between criteria is a dimensional
square matrix. The matrix components on the diagonal of this matrix take the value 1. The comparison
matrix is shown below.

L B iy 3 --- o

Xy X3z N

Comparison of criteria is made one to one and mutually according to the importance values they
have with respect to each other. The AHP comparison scale in Table 2 is used for the one-to-one
comparison of the criteria. In order to determine the weights of these criteria in the whole, in other words
the percentage significance distributions, the column vectors that make up the comparison matrix are used
and the B column vector with n and n components is created. This vector is shown below:

iy,

="
2.4y

i=l

b

a¥

The formula is used to calculate the B column vectors:

When the steps described above are repeated in the other evaluation criteria, the B column vector
will be obtained as much as the number of criteria. When the number of N columns of B column vectors
are combined in a matrix format, the C matrix shown below will be created:

By using the C matrix, percentage significance distributions showing the relative importance values of
the criteria can be obtained. For this, as shown in formula (1), the arithmetic average of the row
components forming the C matrix is taken and the column vector W called the Priority Vector is
obtained. The W vector is shown below.
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Step 6: The consistency of the comparison matrices obtained in the previous step is investigated. AHP
provides the opportunity to test the consistency of the obtained Consistency Rate (CR) with the priority
vector found and therefore the one-to-one comparisons between the criteria.

y ey, W

i [ . W
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The value (E) for each evaluation criterion is obtained from the division of the reciprocal elements of
the column vector D and column vector W found. The arithmetic mean (2) of these values gives the basic
value (A) for the comparison. After calculating A, the Consistency Indicator (CI) can be calculated using
the formula (3). Dividing by the standard correction value (4) CR is obtained.

A—n cl

S
A=E— @ T = 3) CrR=%L @
n n—1 RI

Step 7: The importance (weights) of the alternatives and criteria are determined. The alternative with the
highest weight is the best alternative, the criterion with the highest weight is determined as the most
important criterion.

While creating the AHP hierarchy model, seven museums were compared with each other with the
criteria that affect being a smart museum. The data obtained from the people within the scope of the
study wete graded according to the comparison table of all criteria and museums using the "Super
Decisions" program (for example, see Figure 4).
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5 2 1.Alanya| >=85|9|8|7|6|5|4|3]|2 2|34 5|6|7|8]|8]| >=9.5 |Nocomp.]2. Corum
2. 1. Alanya >=9.5|9]8|7|6|5l4|3|2| I2]3|4I5|G 7 8|9]>=9.5|Nooomp.|3.Anadolu
3. 1. Alanya >=9.5|9|8|7|6|5|4I3|2| F 3|4|5|6|7|3|9 >=9.5|Nocomp.|4.8urdur
4. 1. Alanya >=9.5|9]8|7‘6|5‘4|3|2| |2‘3|4F 6|7|8|9]>=9.5|Nocmp.| 5. Antalya
A 1. Alanya >=9.5|9|8|7|6|5I4|3|2| F 3|4|5|8|7|3|9 >=9.5|Nocomp.| 6. Ankara Devie~
6. 1. Alanya >=9.5|9]8|7I6| 5I4|3|2| |2]3|4I5|6|7 8 9]>=9.5|Nooomp.| 7. Zeugma
7. 2. Gorum >=9.5|9|8|7|6|5|AI3|2| |2|3 4 5|6|7|3|9 >=9.5|Nocomp.|3.Anadolu
8. 2. Gorum >=9.5|9]8| 7‘6'5“: 3|2| I2‘3|4I5|6|7|8|9]>=9.5|Nocomp.|4.Burdur
9. 2. Gorum >=9.5|9|8|7|6|5I4|3|2| |2 3 4|5|6|7|3|9 >=9.5|Nocomp.|5.An'alya
10. 2. Gorum >=9.5|9]8| 7‘6‘5“: 3|2| I2]3|4I5|6|7IS|9]>=9.5|Nooomp.| 6. Ankara Devle~
1. 2. Gorum >=9.5|9I8|7|6|5|4I3|2| |2I3 4 5|6|7|3|9 >=9.5|Nocomp.|7.Zeugma
12. 3. Anadolu >=9.5|9]8F 6|5l4|3|2| I2‘3|4I5|6|7|8|9]>=9.5|Nocomp.|4.Burdur
13. 3. Anadolu >=9.5|9|8|7|6|5 4 3|2| |2|3|4|5|6|7|3|9 >=9.5|Nocomp.|5.An'alya
14. 3. Anadolu >=9.5|9]8F SI 5‘ 4|3|2| I2]3|4I5|6|7IS|9]>=9.5|Nooomp.| 6. Ankara Devle~
15. 3. Anadolu >=9.5|9I8|7|6|5|4|3|2|]— 2I3|4|5|G|7|3|9 >=9.5|Nocomp.|7.2eugma
16. 4. Burdur >=9.5|9]8| 7‘6‘ 5‘4' 3|2| |2I3 4 5|G|7|8|9]>=9.5|Nocmp,| 5. Antalya
17. 4. Burdur >=9.5|9|8|7|6|5|4|3|2|]— 2|3|4|5|6|7|3|9 >=9.5|Nocomp.| 6. Ankara Devie~
18. 4. Burdur >=9.5|9] 8| 7‘6‘ 5‘ 4|3|2| |2]3|4I5|6F 3|9]>=9.5|Nooomp.| 7. Zeugma
19. 5. Antalya >=9.5|9I8|7 [ 5|4|3|2| |2I3|4|5|G|7|3|9 >=9.5|Nocomp.| 6. Ankara Devie~
20. 5. Antalya >=9.5|9] 8| 7‘6‘ 5‘4' 3|2| |2I3 4 5|G|7|3|9]>=9‘5|Nooomp.l 7. Zeugma
21. 6. Ankara Devie~ >=9.5|9|8|7|6|5|4|3|2| |2I3|4|5|6 7 3|9 >=9.5|Nocomp.|7.Zeugma

Figure 4. Binary Comparison Survey Image

Inconsistency rates should be checked while creating a hierarchy and making binary comparisons.
The Consistency Ratio is calculated for each pairwise comparison matrix, and the upper limit of the ratio
proposed by Saaty (2008) is defined as 0.10. If this ratio calculated for the criteria is below 0.10, it is
accepted that the criteria exhibit sufficient consistency and the evaluation can continue (cited in Palaz &
Kovanct, 2008, p. 56). In the study, the inconsistency rates of the comparison results of all criteria were
found to be less than 0.1.

Findings

Below are the data results that affect the analytical hierarchical selection process of Alanya
Archeology Museum, Corum Archeology Museum, Ankara Anatolian Civilizations Museum, Burdur
Archeology Museum, Antalya Museum, Ankara State Painting and Sculpture Museum and Zeugma
Museums according to the smart museum criteria.
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Table 4. Factors and Data Affecting Smart Museum Choices

o ) = an ]
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Criteria S8 =] S o Ngga o © 0 >3 «%"EE EE
s 3 £g¢e S9SN 3 582 s @ SzZ 83 % o
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<83 o TEEE 23 i3 FEEE 5
o2 3 253 R Eg £33 NS
Easy Access
in Digital 0.085 0.219 0.242 0.124 0.210 0.112 0.047
Vehicles
Virtual Reality
Ao 0,507 0.591 0.570 0.676 0.300 0.641 0.303
pplications
Interactive 0.203 0.142 0.107 0.070 0.131 0.165 0.378
Exhibition
Used Devices 9203 0.046 0.079 0.128 0.357 0.079 0.270

According to the smart museum criteria of Alanya Archeology Museum, it is seen that the most
important element is virtual reality applications with a value of 0.507. Other effective elements are listed as
an interactive exhibition, used devices. The least affecting factor for being a smart museum is easy to
access to digital vehicles (0.085). It is seen that the most important factor affecting the status of Corum
Archeology Museum as a smart museum is virtual reality applications with a value of 0.591. Other factors
that are effective are easy access to digital vehicles (0.219), interactive exhibition (0.142) and used devices
(0.046). While the most important factor affecting the status of Ankara Anatolian Civilizations (0.570),
Burdur Archeology (0.676) and Ankara State Painting and Sculpture Museum (0.641) being a smart
museum is virtual reality applications, the criterion of used devices in the Antalya Museum (0.357) and
interactive exhibition in the Zeugma Museum (0.378) seem to be effective.

Comparisons wrt "1. Dijital Ulasim" node in "Alternatifler” cluster inearaitencr 0_0448'9
2. Corum is 6 times more important than 1. Alanya
1. Alanya 0.02814
Inconsistencyl 2. Corum ~ lS.Anadon- ]4. Burdur ~ IS.Antalya~ |6.Ankara» |7‘ Zeugma ~ | 2 Corum 021669
1. Alanya ~ 50999 18 2 5 3.0000 5 3. Anadolu 0.36700
It | It : t ! ol t - f 4_Burdur 0.03687
|2:omm > It Jeb jeB Jel Jeb 5 Antalya 0.13971
3. Anadolu~ <8 &« 4 « 5 «3 6. Ankara~ 0.06282
P 1 |5 1 |2 1 15 |7. Zeugma 0.14877
5. Antalya~ {— |4 « ;1
6. Ankara ~ If 4

Figure 5. Comparison Matrixc of Museums by Easy Access Criteria in Digital 1 ebicles

The number, which is the matrix element, indicates the dominance value of the criteria, and the
direction of the arrow indicates the dominant criterion. Arrows pointing left in the matrix, according to
the criteria on the left side; The arrows pointing upwards show that the criteria above are more important
than the criteria on the left (Onder & Onder, 2015, p. 50). In Figure 5, museums are compared according
to the criterion of "easy access in digital vehicles". It is seen that Alanya Museum is weak compared to
other museums in terms of easy access in digital vehicles. It is seen that the Anatolian Civilizations
Museum is more dominant than all other museums. It is seen that Ankara State Museum of Painting and
Sculpture is dominant only from Burdur Archeology and Alanya Archeology Museum.
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Comparisons wrt "2. Sanal Gerceklik” node in "Alternatifler” cluster Inconsistency: 0.05172
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Figure 6. Comparison Matrix: of Museums According to Virtnal Reality Applications Criteria

In Figure 6, museums are compated according to the "virtual reality applications” criteria. It is seen
that virtual reality applications are the weakest in Alanya Museum compared to other museums. Zeugma
Museum, on the other hand, was found to be more dominant than Antalya Museum, Ankara State and Art
Museum, Burdur and Alanya Museums. It has been concluded that Ankara State Painting and Sculpture
Museum is more dominant than Burdur Museum and Alanya Museum.
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Figure 7. Comparison Matrix of Museums According to Interactive Exhibition Criteria

In Figure 7, museums are compared according to the "interactive exhibition" critetia. According to
the interactive exhibition criteria, it has been observed that Alanya Museum is more dominant than
Burdur Museum. Also, it has been determined that Antalya Museum is more dominant than Burdur
Museum and Alanya Museum. While Zeugma Museum is seen to be more dominant than all other
museums, it is understood that the weakest museum is the Alanya Museum according to the interactive
exhibition criterion.

Comparisons wrt "4. Kullanilan Cihazlar" node in "Alternatifler” cluster

> v ; Inconsistency: 0.04889
2. Corum is 4 times more important than 1. Alanya 1 Alanya 0.02804
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Figure 8. Comparison Matrix of Museums According to Used Devices Criteria

Museums are compated according to the "used devices" criteria in Figure 8. It is seen that the
museum with the best opportunities according to the used device criterion is the Museum of Anatolian
Civilizations. It is seen that the Zeugma Museum is more dominant than the other museums, except the
Museum of Anatolian Civilizations. Alanya Museum is seen to be the weakest museum.
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Table 5. Smart Museum Choices According to AHP Technique

Museums Score
Alanya Archaeological Museum 0.006
Corum Archaeological Museum 0.045
Ankara Anatolian Civilizations Museum 0.085
Burdur Archaeological Museum 0.013
Antalya Museum 0.022
Ankara State Painting and Sculpture Museum 0.017
Zeugma Museum 0.060

In the Table 5 above, the smart museum selection results according to the multi-criteria decision
making technique for the museums are included. Table 5 shows which museum has more smart museum
criteria. It is seen that the most smart museum elements take place at Ankara Anatolian Civilizations
Museum (0.085) and Zeugma Museum (0.060). Later, they are Corum Archeology Museum (0.045),
Antalya Museum (0.022), Ankara State Painting and Sculpture Museum (0.017), Burdur Archeology
Museum (0.013) and Alanya Archeology Museum (0.000) relatively.

Table 6. Choices of Intelligent Musenm Criteria According fo AHP Technigue

Criteria Score
Easy Access in Digital Vehicles 0.079
Virtual Reality Applications 0.262
Interactive Exhibition 0.111
Used Devices 0.046
Inconsistency Rate 0.090

General evaluation results of smart museum criteria are given in Table 6. It has been determined that
virtual reality applications (0.262) are the most effective in the selection of smart museums. In second
place is interactive exhibition (0.111). Easy Access in Digital Vehicles criterion ranks third with its value
(0.079). It is seen that the least effective criterion in the selection of smart museums is used devices

(0.046).

: = s - - | . ;
Comparisons wrt "Muze Secimi" node in "Kriterler" cluster Inconsistency: 0.09003
2. Sanal Gerceklik is 5 times more important than 1. Dijital Ulasim [
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2. Sanal If | : 3 - i7 (14- Kullan~ 0.04890
3. Interak~ (— \5

Figure 9. Comparison Matrix of Smart Museum Criteria

Figure 9 contains the result of comparing the smart museum criteria with each other. According to
the direction of the arrows, it is seen that Virtual reality criterion is more dominant than all other criteria.
It is seen that interactive exhibition criterion is more dominant than the criterion of easy access in digital
vehicles and used devices. It is seen that easy access in digital vehicles criterion is more dominant than
only used devices criterion.

Conclusion

With the widespread use of the Internet, online museums, which are the website application used in
museums, are also known as virtual museums. In online museums, the catalogs of the works, as well as
information about the image and the work are included. The best example of these museums is the Sakip
Sabanct Museum. It is important to reach visitors quickly in contemporary museology understanding. For
this reason, museums are rapidly on the way to becoming spaceless and timeless. In the new
understanding of museology, museums are constantly being renewed and have to keep up with the era by
developing. While doing this, it has to take into account the interests, desires and skills of the new
generation visitor mass. Display environments animated with touch screens, smart technologies, remote
access technologies, virtual reality, augmented reality will increase the interest in museums and museum
visits (Erbay, 2017, p. 265). Smart museum applications setve from one end of the world to the other in
the form of an online museum, virtual museum, digital museum and e-museum. In this way, inaccessible
museums can be visited by eliminating the disadvantages such as distance, cost and time restrictions.
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Face-to-face interviews in the study could not be conducted due to the Covid-19 pandemic. The data
on museums were obtained as a result of phone calls and internet researches. The data about museums
were obtained from the website of the reo-tek company, which produces interactive exhibition units for
museums. In addition, 7 museums were selected by benefiting from studies on digitalization in museums
in the literature. This is the limitation of the study.

In the research, 7 museums, namely Alanya Archeology Museum, Corum Archeology Museum,
Ankara Anatolian Civilizations Museum, Burdur Archeology Museum, Antalya Museum, Ankara State
Painting and Sculpture Museum and Zeugma Museum, which have made attempts for the digitalization
process, were compared according to smart museum criteria. As a result of the literature review, it is seen
that many factors affect the smart museum selection. In the study, it was determined that the most
important factor affecting the smart museum selection was firstly virtual reality applications. Afterwards, it
is seen that the criteria of Interactive exhibition, easy access in digital tools and devices used are
respectively. The ranking of smart museum selection is; Ankara Anatolian Civilizations Museum, Zeugma
Museum, Corum Archeology Museum, Antalya Museum, Ankara State Painting and Sculpture Museum,
Burdur Archeology Museum, Alanya Archeology Museum.

Physical structures are affected by natural and man-made disasters together with their contents. Fire,
earthquake, war, looting, terrorist incidents, which are always a great risk, cause the destruction of world
heritage or works of art. Although smart museum applications are not a solution to such events, they can
be used to protect and archive world heritage. In future studies, the motivations of tourists to visit smart
museums can be examined. Smart museum activities can also be examined in museums belonging to the
private sector.
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TURKCE GENIS OZET

Kiltirel, sanatsal, bilimsel ve tarihi 6zelligi ve énemi olan bir¢ok eser, yapit ve objeyi toplayan,
koruyan, yorumlayan, strekli ya da gegici sergilerle halkin hizmetine sunan mizeler turizmin 6nemli bir
¢ekim unsuru ve alanlaridir. Ayrica mizeler, ginimizde ilkelerin gelir getiren kurumlari arasinda yer
almast nedeniyle turizm olgusunun da merkezinde yer almaktadir. Bu sebeple miizelere olan ilginin
artirtlmast ve mizelerin bir cekim merkezi olarak daha fazla ziyaretci cekebilmesi ve turizm sektdriiniin
rekabet¢i gliciiniin arttirilmasina sagladigt katkilar nedeniyle tizerinde durulmast gereken kurumlardir. Bilgi
teknolojileri ve internetin hayatimiza girmesi ile birlikte kultirel mirasin sergilendigi muzelerin de bu
gelismelere ayak uydurmasi ve elektronik ortama taginmast son derece Onemlidir. Bilgi ve iletisim
teknolojilerindeki gelismelerin miizelerde uygulanmasi ve kullanilmasi bu mekanlara olan ilginin artmasina
katk1 saglayacaktir.

Interaktif miizecilik ¢alismalart ile miize icinde simiilatérler, kulakliklar, sanal gerceklik uygulamalart,
kiosk, ii¢ boyutlu yazicilar, dokunmatik sistemler, bilgisayar odalar1 gibi teknolojik uygulamalarla daha fazla
ziyaretciye ulasilmaya caligtimaktadir (Mil ve Dirican, 2018, s. 6). Bu sebeple ¢alismada miizelerdeki
teknolojik uygulamalar ¢ok kriterli karar verme yontemiyle ele alinmistir. Mizelerde kullanilan teknoloji
uygulamalarindan sanal gerceklik, interaktif sergileme, dijital araglarda kolay ulasim ve kullanilan cihazlara
akillt miize kriterleri olarak degerlendirilmistir. Arastirma alani olarak segilen miizeler yukaridaki kriterlere
gore cok kriterli karar verme yontemine gore incelenmistir.

Calisma alant olarak, Alanya Arkeoloji Miuzesi, Corum Arkeoloji Mizesi, Ankara Anadolu
Medeniyetleri Miizesi, Burdur Arkeoloji Miizesi, Antalya Miizesi, Ankara Devlet Resim ve Heykel Mizesi
ve Zeugma Mizesi tespit edilmisgtir.

Aragtirmada ilk olarak turizmde dijitallesme, dijital miize, akilli muze konular arastirilarak akillt
miizeler icin kriterler olusturulmustur. Elde edilen veriler incelendiginde akilli miize seciminde birden fazla
unsurun etkili oldugu tespit edilmistir. Bu unsurlar su sekildedir;

e Dijital Araglarda Kolay Ulagim Kriteri: Nerede, gorsel bilgi, eser bilgisi, sanal tur bilgisi,
interaktif alt yapi bilgisi.

e Sanal Gezi Kriteri: Uygulama kolaylig1, gezi alani yogunlugu, 3D fotograf coklugu, 3D bilgi
coklugu, dis mekan gésterimi, 3D gozlik.

o Interaktif Sergileme Kriteri: AG uygulamast, dokunmatik ekran, bilgi, sesli rehber, diger.

e Kullanilan Cihazlar Kriteri: Sesli rehber, yer-yon bilgilendirme, bilgilendirme panolari, kioks

yogunlugudur.
Tablo 1. AHP Teknigine Gire Akl Miize Segimleri
Miizeler Puan
Alanya Arkeoloji Miizesi 0,006
Corum Arkeoloji Miizesi 0,045
Ankara Anadolu Medeniyetleri Miizesi 0,085
Burdur Arkeoloji Mizesi 0,013
Antalya Muzesi 0,022
Ankara Devlet Resim ve Heykel Miizesi 0,017
Zeugma Miizesi 0,060

Arastirma kapsaminda yer alan mizeler icin ¢ok kriterli karar verme teknigine gore akilli miize
kriterlerinin hangi miizede daha fazla oldugu gésterilmektedir (Tablo 1). Akili miize unsurlari en fazla
Ankara Anadolu Medeniyetleri Miizesi (0,085) ile Zeugma Miuzesi (0,060) oldugu gorilmektedir. Daha
sonra strastyla Corum Arkeoloji Mizesi (0,045), Antalya Muzesi (0,022), Ankara Devlet Resim ve Heykel
Mizest (0,017), Burdur Arkeoloji Mizesi (0,013) ve Alanya Arkeoloji Miuzesi (0,006) olarak
stralanmaktadir.
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Tablo 2. AHP Teknigine Gire Akalls Miize Kriterlerinin Secinileri

Kriterler Puan
Dijital Araglarda Kolay Ulagim 0,079
Sanal Gergeklik Uygulamalart 0,262
Interaktif Sergileme 0,111
Kullanilan Cihazlar 0,046
Tutarsizlik Orani 0,090

Akillt miize kriterleri genel degerlendirme sonuglari Tablo 2’da verilmektedir. Akilli miize se¢iminde,
sanal gerceklik uygulamalarinin (0,262) en etkili oldugu tespit edilmistir. Ikinci sirada ise interaktif
sergileme (0,111) yer almaktadir. Dijital Aracglarda Kolay Ulasim kriteri aldigi deger ile (0,079) tgiincii
stradadir. Akili miize seciminde en az etkisi bulunan kriterin kullamilan cihazlar (0,046) oldugu
gorilmektedir.

S

Comparisons wrt "Muze Secimi" node in "Kriterler” cluster Inconsistency: 0.09003

2. Sanal Gerceklik is 5 times more important than 1. Dijital Ulasim

. 27Ssmal - |[1_Dijita~ 0.13639
Inconsistency I 1 3. Interak~ | 4. Kullani~ 5 Sanal~ 055580
1. Dijital~ |1\ 5 4 [3oooo[« |5 3. Intera~ 0.25891
Zsanal | g - - ;7 4 Kullan~ 0.04890
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Sekil 1. Akzl; Miize Kriterlerinin Karstlastirma Matrisi

Sekil 1’de akilli miize kriterlerinin birbirleri ile karsilastirma sonucu yer almaktadir. Oklarin yéniine
gore Sanal gerceklik kriterinin diger biitiin kriterlere gore daha baskin geldigi goriilmektedir. Interaktif
sergileme kriterinin ise, dijital araglarda kolay ulasim ve kullanilan cihazlar kriterlerine gére daha baskin
oldugu gorilmektedir. Dijital araglarda kolay ulasim kriterinin sadece kullanilan cihazlar kriterlerine gore
daha baskin oldugu gorillmektedir

Internetin yaygin kullanilmaya baglamast ile birlikte miizelerde kullanilan web sitesi uygulamast olan
online miizeler, sanal mizeler olarak da bilinmektedir. Online miizelerde eserlerin kataloglar ile birlikte
gbriintlsii ve eser hakkinda bilgilerde yer almaktadir. Bu miizelere en giizel 6rnek Sakip Sabanct miizesidir.
CGagdas miizecilik anlayisinda ziyaretcilere hizla ulagabilmek énemlidir. Bu sebeple muzeler hizla mekansiz
ve zamansiz olma yolunda ilerlemektedir. Yeni miuzecilik anlayisinda miizeler stirekli yenilenmekte ve
geliserek ¢aga ayak uydurmak zorunda kalmaktadir. Bunu gerceklestirirken de yeni nesil ziyaretei kitlesinin
ilgi, istek ve becerilerini dikkate almak durumundadir. Dokunmatik ckranlarla canlandirilmis sergi
ortamlari, akillt teknolojiler, uzaktan erisimli teknolojiler, sanal gerceklik, arttirilmis gerceklik miizelere olan
ilgisi ve ziyaretini arttiracaktir (Erbay, 2017, s. 265). Akdli miize uygulamalari online miize, sanal miize,
dijital mtize ve e-miize seklinde diinyanin bir ucundan 6biir ucuna hizmet vermektedir. Bu sayede uzaklik,
maliyet ve zaman kisitlamasi gibi olumsuzluklart ortadan kaldirarak, miimkin olmayan miize ziyaretleri
gerceklestirilmektedir.

Arastirmada djjitallesme siirecine yonelik girisimlerde bulunan Alanya Arkeoloji Miizesi, Corum
Arkeoloji Miizesi, Ankara Anadolu Medeniyetleri Mtizesi, Burdur Arkeoloji Miizesi, Antalya Miizesi,
Ankara Devlet Resim ve Heykel Miizesi ve Zeugma Mizesin olmak tizere 7 miize akilli miize kriterlerine
gore karstlastirilmistir. Literatiir taramast sonucunda, akillt miize se¢imini bircok faktoriin etkiledigi
gorilmektedir. Calisgmada akilli miize se¢imini etkileyen en Onemli faktériin ilk olarak sanal gerceklik
uygulamalarindan olustugu tespit edilmistir. Daha sonra sirastyla, Interaktif sergileme, dijital araclarda kolay
ulasim ve kullanilan cihazlar kriterlerinin geldigi gériilmektedir. Akilli miize secimin siralamasi ise; Ankara
Anadolu Medeniyetleri Miizesi, Zeugma Miizesi, Corum Arkeoloji Miizesi, Antalya Miizesi, Ankara Devlet
Resim ve Heykel Miizesi, Burdur Arkeoloji Miizesi, Alanya Arkeoloji Miizesinin sekildedir.

Dogal ve insan kaynakl felaketlerden fiziki yapilar icindekilerle birlikte etkilenmektedir. Her zaman
buytk bir risk olan yangin, deprem, savas, yagma, terOr olaylart diinya mirast ya da sanat esetlerinin yok
olmasina sebep olmaktadir. Akilli miize uygulamalart bu tiir olaylara ¢6zim olmasa da dinya mirasint
korumak ve arsivlemek adina kullanilabilmektedir. Bundan sonraki calismalarda turistlerin akilli miizeleri
ziyaret etme motivasyonlart incelenebilir. Ozel sektére ait miizelerin de akilli miize faaliyetleri incelenebilir.
Miizelerde teknoloji kullaniminin yayginlasmast ile teknolojiye ilgi duyan kitlelerin dikkatini ¢ekme ve
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miizelere olan ilginin ve ziyaret¢i sayiarinin artmast hedeflenmektedir. Miizelerin teknolojik gelismelere
ayak uydurmasi, cagdas ve profesyonel diizeyde etkinligini arttirmast son derece 6nemlidir.
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