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Algoritmik diisiinme becerisi insanoglunun beceriler portfoyiinde en kiymetli olanidir. Insanlik tarihi boyunca bu
beceriyi dogru kullanmak basta insanlarin hayatta kalmasini saglarken, aslinda dogru karar vermenin temelinde
yatan seydir. Giiniimiizde boyle bir beceriyi makinelere kazandirmak en biiyiik ¢abalardan birisidir. Insan
davranisini modelleyen bir algoritma dogru ve yeterli veri ile beslenirse, kaynaklik ettigi sistem insana has
ozellikler sergileme egiliminde olmaya baslar. Yapay zeka ve onun alt dali olan makine 6grenmesi teknolojilerinin
gliniimiizde sosyoekonomik yagamin her alaninda uygulanmasi, veriden deger iiretmeye dayali bir ekonomik
diizenin tesisine de katki saglamaktadir. Giiniimiiz isletmeleri i¢in hayatta kalmak ve varligini siirdiirmek, boyle
bir ekonomik diizen konusunda rekabet etmek i¢in hazir olmay1 gerektirir.

Sevgili okuyucular, yayin kurulumuzun katkilari, yazi kurulumuzun 6zverili ¢alismalari ve degerli hakemlerimizin
titiz incelemeleri ile olusan dergimizin Haziran sayisinda yer alan birbirinden degerli calismalar ilgi ile
okuyacaginizi ve onlardan yararlanacaginizi iimit ediyoruz.

Saglikla kalin ve bizi takip etmeye devam edin!

Preface

Dear readers,

The ability to think algorithmically is one of the most valuable skills in humankind’s portfolio. While the proper
use of this skill has primarily ensured people’s survival throughout the history of humanity, it is actually the basis
for making right decisions. These days, bringing such a skill to machines has been one of human’s greatest
efforts. If an algorithm that models human behavior is fed with correct and sufficient data, the system it originates
from will tend to exhibit human-specific features. The application of artificial intelligence and its sub-branch of
machine learning technologies in all areas of socioeconomic life currently also contributes to establishing an
economic order based on generating value from data. The survival and sustainability of today’s businesses require
being prepared to compete in such an economic order.

We hope that you will read the June issue of our journal with interest and benefit from the valuable studies found
within that consist of the contributions and devoted work of our editorial board and the meticulous reviews from

our valuable referees.

Stay healthy and keep following us!
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ABSTRACT

This study examines the relationship between business strategy, ES strategy, strategic alignment of these
strategies, flexibility and the business performance. The study examines alignment as a matching approach. A
questionnaire survey was conducted to gather data from North American participants from service and
manufacturing industries. The Partial Least Squares (PLS) method that is a Structured Equation Modeling (SEM)
based statistical tool was used for analyzing the data. The study results show alignment has a significant and
positive impact on performance. The alignment mediates the relationship between strategic flexibility of ERP and
business performance. In order for ES to contribute to business value or performance, ES strategies need to be
aligned with business strategies. The main limitations of this study include sample size (N=92) and possibly the
nature of the data as the study uses cross-sectional data rather than a longitudinal study. The study results can help
managers and practitioners to prioritize their ES plans and investments. The practitioner-oriented version of the
instrument of this study and the methods can be used to continuously assess the organizations’ realized business
strategy instead of planned strategies, especially when there is a shift in the business environment.

Keywords: Enterprise Systems, Strategic Alignment, Strategic Flexibility, Performance, Enterprise
Resource Planning

oz

Bu ¢alisma, is stratejisi, ES stratejisi, bu stratejilerin stratejik uyumu, esneklik ve is performansi arasindaki
iliskiyi incelemektedir. Calisma, eslestirme yaklasimi olarak hizalamay1 incelemektedir. Calismada hizmet ve
imalat endiistrilerinden Kuzey Amerikali katilimeilardan veri toplamak i¢in bir anket ¢alismasi kullanilmustir.
Verilerin analizinde Yapilandirilmis Esitlik Modelleme (SEM) tabanli bir istatistiksel arag olan Kismi En Kiigiik
Kareler (PLS) yontemi kullanilmistir. Calisma sonuglari, uyumun performans iizerinde énemli ve olumlu bir
etkisi oldugunu gostermektedir. Hizalama, ERP’nin stratejik esnekligi ile is performans: arasindaki iliskiye
aracilik eder. ES’nin is degerine veya performansina katkida bulunmasi i¢in ES stratejilerinin is stratejileriyle
uyumlu olmasi gerekir. Bu ¢aligmanin ana sinirlamalari, 6rneklem biiytikliigiinii (N=92) ve ¢aligma boylamsal
bir ¢alisma yerine kesitsel verileri kullandigindan muhtemelen verilerin ¢esidini igerir. Calisma sonuglari,
yoneticilerin ve uygulayicilarin ES planlarina ve yatirimlarina dncelik vermelerine yardimer olabilir. Bu
calismanin aracinin uygulayict odakl versiyonu ve yontemler, 6zellikle ig ortaminda bir degisiklik oldugunda,
kuruluslarin planlanan strateji yerine gergeklestirdigi is stratejisini siirekli olarak degerlendirmek igin
kullanilabilir.

Anahtar Kelimeler: Kurumsal Sistemler, Stratejik Hizalama, Stratejik Esneklik, Performans, Kurumsal
Kaynak Planlama

QOB

This work is licensed under Creative Commons Attribution-NonCommercial 4.0 International License BY NC
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An Empirical Study on Strategic Alignment of Enterprise Systems

1. Introduction

In today’s business world, filled with continuous changes, intense competition and uncertainties, companies either adapt to
new conditions or their businesses fail (Kirmizi & Kocaoglu, 2020). To respond to the changing environment and to remain
competitive, organizations need to continuously improve their business practices, procedures and their outputs (Kirmizi &
Kocaoglu, 2020; Umble, Haft, & Umble, 2003). Information Systems (IS) or Enterprise Systems (ES) technology for many
organizations has provided the opportunity for organizations to improve the way they do business (Uysal & Cetinkaya, 2021).
The role of ES has been evolving from automating information-based processes to enhancing management efficiency, and
to improving competitive advantages (Malik & Khan, 2021; Ward & Peppard, 2002). Besides, many organizations use ES
to collaborate with other organizations. Market pressure, technological developments, and other business trends have pushed
organizations to collaborate more, thereby improving their business practices (Stefanou, 2001). Collaboration requires
integrated systems for better sharing of resources as well as information with other relevant parties including customers,
suppliers, and distributors (Umble et al., 2003).

Enterprise Resource Planning (ERP) systems, a further development of ES, enable collaboration by integrating various
business processes and functions, and lead to improved decision making by providing access to real-time data across different
departments and units. The benefits of ERP include reduced resource consumption and throughput time; improved planning
and delivery time; better product and service quality; reliable data and standardized reporting; improved communication,
collaboration and customer satisfaction; and improved productivity and efficiency (Kirmizi & Kocaoglu, 2020; Sadrzadehrafiei
et al., 2013). There are two types of ERP systems: On-premise ERP is deployed in the internal IT environment of an
organization; and Cloud-based ERP is deployed in a Cloud environment (Gupta, Kumar, Singh, Foropon, & Chandra, 2018).
Compared to on-premise ERP systems, still highly used (Ozbek, Yildiz, & Alan, 2021), Cloud-based ERP offers advantages
such as considerably reduced costs and improved agility and flexibility (AlBar & Hoque, 2019; Motalab & Shohag, 2011).

While traditional software is relatively easy to choose, install, and gain quick benefits, ERP systems are different. Because
of their structure, it is sophisticated and difficult to succeed (Chaveesuk & Hongsuwan, 2017). Research shows that few ERP
systems are successful, and more than 50% of them encounter problems, such as budget exceeding and duration overruns
in the ERP projects, and fail or conflict with organizations’ strategic objectives (Chaveesuk & Hongsuwan, 2017; Panorama,
2016; Stefanou, 2001). Success of systems like ERP depends on a high degree of functional integration and the alignment
with organizational strategies. When alignment is strategic, it can have a positive impact on performance (Al-Surmi, Cao,
& Duan, 2020; Wu, Straub, & Liang, 2015). According to Reich and Benbasat (1996), alignment is the “linkage” and “the
degree to which the IT mission, objectives, and plans support and are supported by the business mission, objectives, and
plans” (p. 56). Alignment is related to the “synergy”, “fit”, and “integration” between business and IS/ES strategies (Chung,
Rainer Jr., & Lewis, 2003; Hirscheim & Sabherwal 2001). We define ES alignment as the linkage level of ES functionalities
that support business strategies to reach predetermined business objectives.

ES alignment is also associated with ES and ERP flexibility. According to Duncan (1995) flexibility refers to “the ability of
a resource to be used for more than one end product” (p. 42). A flexible ERP system provides the adaptation of business
processes, which supports a variety of strategies and ensures rapid response to continuous changes of business demands
(Pasaribu, 2016). In today’s dynamic environment, ERP flexibility is critical for organizational performance and success.
In this study we examine flexibility from a strategic point of view under ERP concept, which is also associated with ES in
general. This strategic ERP flexibility enhances the capabilities of an organization to respond to the needs of the business
environment through effective and supportive use of ES. It enables organizations to generate state-of-the-art solutions,
introduce new products or services when opportunity appears (Carignani & Seifert, 2000), observe competitors behaviors,
identify and evaluate new business opportunities, apply changes based on business requirements and have lessons learned
(Tian, Wang, Chen, & Johansson, 2009; Bowman & Hurry, 1993; Brozovic, 2018; Matalamiki & Joensuu-Salo, 2021). Since
ERP is a strategic ES, flexibility of its nature from the strategic point of view would have an impact on alignment.

Because of its potential implications, researchers and practitioners have considered alignment as a top priority of organizations
(Chan & Reich, 2007; Gerow, Grover, Thatcher, & Roth, 2014; Kappelman, McLean, Luftman, & Johnson, 2013). However,
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historically, organizations experienced difficulties in achieving alignment as it is a complicated and multi-dimensional
construct (Johnson & Lederer, 2010). The complex nature of the alignment and performance connection requires deeper
examination because such concepts do not usually exhibit a simple independent-dependent variable relationship. Researchers
need to focus on lower-level models about any type of ES alignment rather than concentrate on a generic model in the dynamic,
global, and competitive business environment (Loukis, Sapounas, & Aivalis, 2010). Accordingly, this study examines the
strategic alignment of business strategies and ES, and their relationship with the strategic ES/ERP flexibility.

Drawing on contingency theory, this study is a systematic extension of previous seminal works by Venkatraman (1989),
Chan (1992), Chan, Huff, Barclay, & Copeland (1997), and Sabherwal and Chan (2001), and comprises three key objectives:
(1) use and validate an instrument to measure business strategy, ERP strategy, strategic fit between ERP strategy, business
strategy and business performance; and (2) identify the impact of strategic ERP flexibility on alignment of business strategies
and ES as well as on business performance. The explicitly stated research questions are: What is the impact of strategic
alignment and flexibility on performance?

This paper is organized as follows: the next section introduces the theories underpinning this study and analyzes the alignment,
strategic ERP flexibility, and performance literature, as well as the theoretical model; the third section documents the
methodology mentioning the design of the study; and the fourth section provides the results of our study. In the last section,

the paper is finalized with a discussion and conclusion section.
2. Literature Review

2.1 ERP Systems

ERP systems integrate both the functions and processes of organizations to create a seamless, and more effective and efficient
approach for their operations (Gupta et al., 2018). They help organizations collect, manage, analyze, and record data from
various sources (Gupta, Qian, Bhushan, & Luo, 2019). In today’s business circumstances, deploying ERP systems is required
due to the intense competition, continuous changing and uncertain natures of markets (Shukla, Agarwal, & Shukla, 2012).

In general, there are two types of ERP systems: i) On-premise ERP system is deployed in the internal IT environment of an
organization. It requires substantial investments of the organization on hardware and software as well as on maintenance
and services; and 2) Cloud-based ERP solution is deployed in a Cloud computing environment (Gupta et al., 2018). Cloud
computing refers to “a model for enabling flexible, on-demand network access to a shared pool of configurable computing
resources that are delivered and released with minimal management effort from the client side, and with minimal need for
client and service-provider interaction” (Demi & Haddara, 2018, p.589). It enables organizations to deploy and run applications
more rapidly, and to access and share data and resources to achieve coherence (Gupta et al., 2019). With the advent of Cloud
computing, organizations are increasingly moving their on-premise ERP systems into Cloud-based solutions (AlBar & Hoque,
2019). Cloud ERP systems provide advantages such as lower deployment and maintenance costs, fast execution, and improved
agility, allowing organizations to deal with the uncertainties and fluctuations in the markets and gain competitive advantages
(Motalab & Shohag, 2011; Gupta et al., 2019).

2.2 Contingency Theory

Contingency theory contends that the outcomes of an organization are the results of the level of fit between two or more
factors (i.e., structure and process, and context) (Ghasemaghaei, Hassanein, & Turel, 2017; Goodhue & Thompson, 1995).
That is, the organizational structure and process must fit its context (e.g., the characteristics of the organizational culture,
environment, technology, size, or task) (Drazin & Van de Ven, 1985). Studies on strategic alignment illustrate that the fit
between these factors leads to advanced performance, whereas misalignment causes performance decrease (Al-Surmi et al.,
2020; Oh & Pinsonneault, 2007; Wu et al., 2015).

Drazin and Van de Ven (1985) define three approaches to the fit/alignment: i) selection approach proposes that fit is the
presumed assumption underlying congruence between context and structure; ii) interaction approach (i.e., bivariate interaction)

suggests that fit is the interaction of relevant organizational context-structure factors and their impact on performance; and
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iii) systems approach considers that fit is the uniformity of multiple contingencies along with structural characteristics
affecting performance.

Contingency theory is the foundation of this study, and we adopt interaction and systems approaches to examine the research
hypotheses. While the interaction approach allows us to investigate fit between certain pairs of context-structure relationships,
the systems approach provides a more comprehensive multi-variables analysis and holistic method to study the patterns in
multi-dimensions (Drazin & Van de Ven, 1985; Taskin, Verville, & Keskin, 2014).

2.3 Business Performance

The performance concept has long been debated in business and ES literature. Two common performance measurements
exist (Bergeron, Raymond, & Rivard, 2001): i) performance measurement based on an objective approach through financial
ratios (Weill & Olson, 1989); and ii) performance measurement based on a subjective approach (Chan et al., 1997; Venkatraman,
1989). In ES research, most researchers prefer subjective measurements of performance over objective ones since objective
measurements generally have serious limitations. Oftentimes the consistent and comparable data of objective measurements
is difficult to collect from the entire sample of a research (Singh, Darwish, & Poto¢nik, 2016). It happens in the situations,
such as private companies which are not obligated to declare their financial statements (Singh et al., 2016). In addition, in
cross industry studies, profit levels can vary substantially across industries (Vij & Bedi, 2016). In this case, subjective
measurements may be more appropriate as managers can consider the relative performance observed in the industry they
perform when providing data (Brewer, 2006; Vij & Bedi, 2016)

Therefore, in this study, the subjective perception of several financial ratios is considered for measuring performance. In
this perspective, we have followed Chan’s (1992) approach, and have identified three types of performance measurements:
absolute financial performance, relative financial performance, and product and service innovation. Relative financial
performance (i.e., relative to competitors) is related to market growth (i.e., revenue growth and market share gains), profitability
(i.e., net profits and relative return on investment (ROI)), financial liquidity, and overall performance; absolute financial
performance has been measured through cash flow, net profits, return on sales and ROI; and product-service innovation has

been measured through the frequency of product, service, and technology development and introduction.
2.4 Calculation of Alignment

Calculation of alignment is critical for studies using alignment. Unfortunately, literature provides only a limited number of
ways for measuring alignment. However, Venkatraman (1989), in his seminal work, conceptualized alignment or fit into six
categories: “Fit as Moderation”, “Fit as Mediation”, “Fit as Matching”, “Fit as Gestalt”, “Fit as Profile Deviation”, and “Fit
as Covariation”. In this study, we examine firm level strategic alignment where alignment is considered as a hybrid state.
The appropriate alignment measurement would be either fit as matching, fit as moderation, or fit as profile deviation
(Venkatraman 1989), which are also the most commonly used approaches in IS research (Tallon & Pinsonneault, 2011). Based
on the research questions and components, this study performs analysis using fit as matching, one of the mostly used alignment
methods.

Alignment as matching refers to the match between two variables independent of any anchor (Venkatraman, 1989). The main
argument of this type of alignment is the requirement to get a difference between each related pair. Analytical schemas such
as analysis of variance (interaction effect), deviation scores (use of absolute difference), and residual analysis (regression of
one variable on another) can be used for testing this type of fit. Formula 1 represents the mathematical notation of fit as
matching.

Y=aq+a, X+a,Z+a;(|[X=-Z|)+e Formula (1)

where X refers to STOBE, Z refers to STROES, and |X-Z]| is the difference that will be used as deviation scores, while a0,
al and a2 are the coefficients and e is the error term. In addition to the general calculation of matching, alternative approaches
where fit as calculated via sign difference, summed difference and summed interaction (Chan, 1992).
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2.5 Alignment and Business Performance

There is a consensus between researchers and practitioners regarding the positive impact of the alignment of business and
ES on organizational performance (Alghamdi, 2018; Coltman, Tallon, Sharma, & Queiroz, 2015; Gerow, Thatcher, & Grover,
2015; Uysal & Cetinkaya, 2021). Researchers have investigated the strategic alignment of various ES concepts such as IT
organization structure, ES strategic orientation, and IT investments (Chan et al., 1997; Majhi, Anand, Mukherjee, & Rana,
2021; Oh & Pinsonneault, 2007; Sabherwal, Sabherwal, Havakhor, & Steelman, 2019). Aligning business and ES strategies
enables the enhancements of innovation, productivity, sales growth, cost control, and profits (Tallon & Pinsonneault, 2011).
Coltman et al. (2015) argue that, recently, maintaining ES alignment has become more important to organizations as
misalignment would not only cause the performance decline, but result in difficulties maintaining their competitive advantages

and business agility. Correspondingly, we hypothesize that ES alignment will result in a better business performance.
Hypothesis 1. Alignment is positively associated with business performance.
2.5.1 Alignment, Flexibility and Business Performance

Aligning ES to business strategies is contingent on many parameters. In an ERP implementation project at its initial stages,
executives and ERP implementers define clear business strategies. Then, implementers select an ERP package or service
from Cloud service providers to streamline processes within defined strategies. However, not all ERP systems have the same
flexibility level. Some ERP packages contain extremely inflexible modules which require changes in business processes. In
such a case, expecting a seamless alignment between ES and business strategies would be naiveté unless senior executives
are willing to change business strategies. Expecting flexibility from the business strategy is usually not an option, therefore

examining ES flexibility as a construct can contribute to the ES alignment literature.

Despite the general view of alignment improving business performance, we cannot argue the same about flexibility. In the
literature, there are different studies with conflicting results about alignment, flexibility, and performance. For example,
Albu, Albu, Dumitru, and Dumitru (2015) show how the ERP system supports strategy formulation and implementation,
thereby provides a significant improvement in organizational performance. Hou (2020) indicates the positive and indirect
impact of IT infrastructure integration and flexibility on organizational performance where the study examined also the
mediation of supply chain capability. While Chung, Byrd, Lewis, and Ford (2005) report no significant relationship between
ES structure and performance, they state ES structure may have an impact on “intermediate performance variables and not
overall business performance variables like ROI or market share” (Barua, Kriebel, & Mukhopadhyay, 1995, p.39; Chung et
al. 2005). Duncan (1995) states alignment has positive impacts on business and strategy; however, it does not have such an

impact on flexibility.

Considering that i) alignment has related a proper and supportive use of ERP with business strategies and objectives whilst
having the objective to support the business in relation to its plans, missions, decisions, capabilities and actions (Chan, 2002)
and improve performance; and ii) ERP flexibility is related to adaptation or reaction to changes in business environment,
we can expect that alignment and flexibility are positively associated with business performance. Therefore, we can hypothesize
that:

Hypothesis 2: Alignment mediates the relationship between flexibility and business performance.
2.6 Strategy Attributes

The constructs of the study have been adapted from validated studies including Venkatraman (1989) and Miles and Snow
(1978), where Segev (1989), Chan (1992), Sabherwal and Chan (2001), Cragg, King, and Hussin (2002) have been used for
the selection and combination of the factors and concepts. The constructs are categories under: Business Strategy, ERP
Strategy, Performance Attributes, and the strategic ERP flexibility constructs.

Business Strategy Attributes are based on Venkatraman’s (1989) study, where the author examined business strategy under

seven categories:
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+ Company aggressiveness whose objectives include dominating market and prices even if it requires reducing financial
ratios, prices, profitability;

« Company analysis focuses on detailed analysis, effectiveness of ES, sophisticated outputs and planning for decision

making;

» Company defensiveness focuses on quality, effective relationships with supply chain network, performance monitoring,

defending market share as well as a distinguished bargaining power over buyers and suppliers;

* Company futurity focuses on methods of long-term and strategic planning such as forecasts, benchmarking future trends,
and “what-if” analysis to minimize the residual uncertainty (Morgan & Strong, 2003);

» Company pro-activeness focuses on developing new products and services, acquiring businesses, and seeking new
opportunities;

» Company riskiness is those who do not hesitate to take risks for businesses and projects;
» Company innovativeness focuses on development of solutions through experimentation and creativity.

As in studies like Chan et al. (1997), [lmudeen and Bao (2020), Ilmudeen, Bao, and Alharbi (2019) and Sabherwal and Chan
(2001), ERP/ES Strategic Attributes were developed through a mirroring approach for alignment as matching approach where
the same categories were used for both business and ES strategy attributes. The categories include ERP Support for
aggressiveness, analysis, defensiveness, futurity, pro-activeness, riskiness, and innovativeness. These attributes refer to the
extent to which current ERP systems provide support to the company strategy attribute for each business strategy attribute.
As Chan et al. (1997) argue this way we can focus on activity regarding the ERP rather than on plans. Therefore, for each
question for business strategy, there is one matching question in the ERP section. For example, a question of defensiveness

would be in ERP part as a corresponding attribute to determine whether the ERP systems support that strategy.

This study focuses on realized strategy (Epik & Goksen, 2020), in terms of both ERP and business, rather than the planned
strategy. Chan et al. (1997) state this approach “challenges managers to think not only in terms of their planned IS [ES]
portfolio and infrastructure investments, but to explicitly assess and reckon with emergent IS [ES] strategy...; realized and
intended IS [ES] strategies frequently diverge” (p.142). Therefore, this approach focuses on the current system and perceptions

about it.

The main proposed model is composed of five constructs: business strategies (defined as Strategic Orientation of Business
Enterprise (STROBE) by Chan (1992)), ERP/ES strategies (similar to definition of Strategic Orientation of Enterprise Systems
(STROES) by Chan (1992)), alignment or fit, strategic ERP flexibility, and finally business performance. The conceptual
model (see Figure 1) illustrates business strategy, ERP strategy, and their alignments have an impact on business performance.
In addition, ERP flexibility has direct and indirect effects on business performance as well.

Business Strategy ‘

Align meqt as Business Performance
Moderation

ES/ERP Strategy ‘

Flexibility

Figure I. Theoretical Model as Part of a Structural Equation Model
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3. Research Methodology

Survey research is the suitable and preferred method for collecting primary data relating to “describe, compare, or explain
individual and societal knowledge, feelings, values, preferences, and behavior” (Fink, 2008, p.1). The most appropriate
strategy considering the research questions, objectives, and foreseen analysis of the current study, is the questionnaire surveys

followed by quantitative data analysis.

The instrument for this study was adapted from Venkatraman’s (1985) study of Strategic Orientation of Business Enterprise
(STROBE) and mirrored for the ES strategy construct with a similar perspective of Chan (1992) and Cragg et al. (2002).
Within this study, the appropriate aspects of works of Sabherwal and Chan (2001), Chan (1992), Venkatraman (1985), Segev
(1989), Chan (2002) and Luftman, Papp, and Brier (1999) have been used as well as the appropriate perspectives of fit, which
are fit as matching. The survey questions used a five-point Likert scale. As suggested by Dillman (2007), a small pre-test
was conducted to make sure respondents understood the questions correctly and their responses were as expected based on

literature.

Potential participants were identified from various databases like Industry Canada Site, Lexis Nexis, and Hoovers working
in North America from manufacturing and service industries, and invited to fill-out the survey after obtaining ethics approval
from the ethics board of the university. One hundred and fourteen surveys were returned. However, because of incomplete
or missing data, we had to eliminate 22 of the questionnaires. Therefore, we had 92 usable surveys for analysis. Among the
participants, 12 of them were CIOs, 37 of them were IT managers, six reported themselves as users and 37 of the respondents
were “Other” including CEO, CFO, and Managers (see Table 1).

Most of the companies, of which the data have been collected, can be considered as big companies since their annual sales
are more than (US) $10 million. There were only seven companies whose sales were less than half a million dollars; eight of
the companies had sales between a half and one million dollars, and about 12 of the companies’ sales were between one
million and 10 million dollars (see Table 1).

Table 1. Demographics of participants

Job Title Percentage Sales Volume Percentage
CIO 13 100.000.000 plus 457

IT Manager 40.25 10.000.000-99.999.999 25.0
User* 6.50 1.000.000-9.999.999 13.0
Other 40.25 500.000-999.999 8.7
(CEO, CFO)

*: Six of the respondents marked as user. However, these respondents also explained that they are also a kind of manager (i.e., Supply Chain). Therefore, we can
report these respondents under “Other”, where they refer to managerial positions related to IT.

Considering the roles of participants, the return rate, which is not very high, was as expected. Accordingly, to examine any
potential issues with the study, we investigated the possibility of non-response bias. With this purpose, data were divided
into two, based on time of responses categorized as early and late respondents. A non-response bias test was conducted
through the examination of difference on two waves, early and late returns (Armstrong & Overton, 1977; Lambert &
Harrington, 1990; Bose, 2001). After examination of the response times, early respondents corresponded to two-thirds of
the whole data. After performing a t-test for differences in the means of early and late responses, we did not find any significant
difference among these survey items. Therefore, our results indicate that a non-response bias is unlikely to be a problem for
internal validity.

4. Analysis

In this study, we have utilized SPSS and WarpPLS, a Structured Equation Modeling (SEM) based statistical tool to conduct
the analysis. Partial Least Squared (PLS) is a SEM based tool that has been used for the analysis of data. PLS is known as a
second-generation multivariate method that can identify linear as well as nonlinear relationships among the constructs. PLS
is a variance based method, unlike SEM, that is covariance based (Chin & Newsted, 1999). PLS is also prediction oriented
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and a nonparametric method capable of modeling both formative and reflective relationships. PLS demonstrates high accurate
prediction capability, with even complex models (Chin & Newsted, 1999, p.314). In addition, PLS is capable of simultaneously
apprising the theoretical model and measurement model (Chin, Marcolin, & Newsted, 2003). PLS has superiority over SEM
under several conditions: i) predicting a model; ii) lack of clearly defined theory or measures; iii) large number of indicators;
iv) data are not normally distributed; and v) small sample size (Barclay, Higgins, & Thompson, 1995; Chin & Newsted, 1999;
Fornell & Larcker, 1981). The minimum sample size for PLS analysis, as a rule of thumb, is five (Bahli & Biiyiikkurt, 2005)
(Gopal, Bostrom & Chin, 1992) or ten times (Chin & Newsted, 1999) “the maximum number of paths aiming at any construct
in the model (including the paths of formative indicators)” (Huth, 2008, p. 92).

In PLS-based analysis, first the measurement model is tested. This set of analysis includes validity and reliability tests. Factor
analysis reveal the loadings of all items were above the threshold value of 0.5, stating acceptable discriminant validity of the
instrument. Two well-known and established measures to assess reliability are Cronbach’s alpha and composite reliability
(Fornell & Larcker, 1981) (Nunnaly, 1978). The acceptable value for Cronbach’s alpha is 0.7, while 0.6 is marginally acceptable
(Hair, Black, Babin, Anderson, & Tatham, 2006). The threshold for composite reliability is 0.7. Our results show both
Cronbach’s alpha and composite reliability measurements are above the required levels. The minimum reliability measurement
of Cronbach’s alpha is 0.589 and the largest value is 0.767; while the minimum composite reliability measurement is 0.785
for risk aversion and the maximum value is 0.843 for analysis. The reliability score is closely related to the number of items
in a scale as the relationship between the two is curvilinear (Komorita & Graham, 1965). In cases where the reliability score
is less than six, while one option could be removing one item from the scale or keeping it if it is close to six. Although
Cronbach’s alpha for the Risk Assessment construct is slightly lower than 0.6, as results are very close and composite reliability,
the more conservative measure of reliability, is above the threshold value of 0.7, our results indicate an acceptable reliability
for the measurement model. Table 2 shows factor loadings and reliability measurements of the study.

Table 2. Factor Loadings and Reliabilities for Business Strategy Types

Cronbach’s

Business Strategies Variables Factorl Factor2 Factor3 Factor4 Factor5 Alpha CR
DEFFI (0.773) -0.188 0.023 0.220 0.109
DEFF2 (0.741) -0.029 -0.149 -0.100 0.006
Defensiveness DEFF3 (0.732) 0.082 0.010 -0.079 0.007 0.764 0.842
DEFF4 (0.832) -0.003 -0.077 -0.031 0.020
DEFFS5 (0.503) 0.131 0.230 0.020 -0.157
ANLY1 0.023 (0.476) 0.130 -0.333 0.096
ANLY2 -0.039 (0.720) 0.023 0.161 0.020
Analysis ANLY3 0.210 (0.764) -0.153 0.120 0.039 0.767 0.843
ANLY4 0.058 (0.748) -0.080 -0.156 -0.071
ANLYS -0.274 (0.871) 0.119 0.163 -0.068
AGGRSI1 0.102 0.023 0.759) -0.089 -0.084
Aggressiveness AGGRS2 -0.101 0.042 (0.873) -0.002 -0.009 0.618 0.798
AGGRS3 -0.001 -0.093 (0.627) 0.131 0.133
RSKAV1 -0.068 0.007 -0.103 (0.725) -0.155
Risk Aversion RSKAV2 0.178 -0.046 0.339 0.721) 0.033 0.589 0.785
RSKAV3 -0.055 0.024 -0.129 (0.810) 0.132
FUTURI -0.076 0.102 -0.095 0.124 (0.644)
Futurity FUTUR2 0.011 -0.092 0.110 -0.049 (0.849) 0.685 0.828
FUTUR3 0.045 0.013 -0.034 -0.045 (0.852)
Notes:

DEFF: Defensiveness
ANLY: Analysis
AGGRS: Aggressiveness
RSKAV: Risk Aversion
FUTUR: Futurity

Following the factor analysis for business strategy types, we checked how constructs are correlated. Table 3 shows the
correlations among the constructs. Our results indicate defensiveness is positively and significantly correlated with analysis
(B=0.492 at 0.01 level), aggressiveness (f=0.454 at 0.01 level), and futurity (p=0.229 at 0.05 level); and analysis is positively

Acta Infologica, Volume 6, Number 1, 2022 8



Taskin, N., Verville, J., Yu, M.

and significantly correlated with aggressiveness (f=0.301 at 0.01 level), and futurity (f=0.475 at 0.01 level). Following the
factor analysis, another discriminant validity was measured using average variance extracted (AVE) values (shown in diagonal,
in parentheses). For a valid discriminant validity, the square roots of AVE values are expected to be greater than the correlations
of that variable with all the factors in the model. The AVE value for defensiveness is 0.720; for analysis is 0.722; for
aggressiveness is 0.758; for risk aversion is 0.746; and finally, for futurity is 0.787.

Table 3. Correlations and Square Roots of Average Variance Extracted (AVE) Values for Business Strategy Types

Business Strategy Defensiveness Analysis Aggressiveness Risk Aversion Futurity
Defensiveness (0.720)

Analysis 0.492%* (0.722)

Aggressiveness 0.454%%* 0.301%** (0.758)

Risk Aversion 0.029 0.013 -0.019 (0.746)

Futurity 0.229* 0.475%* 0.187 -0.023 (0.787)
Notes:

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

After establishing a valid and reliable measurement model for the business strategy component of the study, the same analysis
was performed for the ES/ERP strategy component as well. The results, as in Table 4, indicate the item loadings are high
and above the required threshold values and the reliability of the instrument is marginally acceptable (Hair et al., 2006). The
Cronbach’s alpha is 0.838 for defensiveness; 0.854 for analysis; 0.592 for aggressiveness; 0.750 for risk aversion; and 0.738
for futurity. In addition, the composite reliability for defensiveness is 0.887; analysis is 0.895; aggressiveness is 0.786; risk
aversion is 0.857; and futurity is 0.852. The results show the measurement is reliable.

Table 4. Factor Loadings and Reliabilities for ERP/ES Strategy Types

ES Strategies Variables Factorl Factor2 Factor3 Factor4 Factor5 Cr:;;):::h’s CR
DEFF1 0.631 -0.277 0.243 0.216 -0.056
DEFF2 0.928 0.070 -0.203 0.082 -0.135
Defensiveness DEFF3 1.118 -0.040 -0.044 -0.210 -0.144 0.838 0.887
DEFF4 0.697 -0.017 0.068 0.037 0.169
DEFF5 0.483 0.264 -0.034 -0.112 0.185
ANLY1 0.386 0.444 0.157 -0.171 0.074
ANLY2 -0.283 1.314 -0.241 0.058 -0.353
Analysis ANLY3 -0.052 1.308 -0.320 -0.195 -0.045 0.854 0.895
ANLY4 -0.202 0.590 0.300 0.171 0.074
ANLYS 0.139 0.357 0.078 0.142 0.216
AGGRSI 0.291 -0.107 0.607 -0.149 0.115
Aggressiveness AGGRS2 0.236 -0.228 0.473 0.284 0.074 0.592 0.786
AGGRS3 -0.460 0.292 1.266 -0.281 -0.165
RSKAV1 -0.107 0.493 -0.140 0.608 -0.211
Risk Aversion RSKAV2 -0.068 -0.308 0.014 1.051 0.170 0.750 0.857
RSKAV3 0.157 -0.132 0.108 0.777 0.020
FUTURI1 -0.222 0.004 -0.050 0.262 0.786
Futurity FUTUR2 0.242 -0.083 0.153 -0.297 0.759 0.739 0.852
FUTUR3 -0.004 0.067 -0.086 0.014 0.885

Factor loadings above one do not show any problems with oblique rotation, the default rotation was used for confirmatory
analysis using WarpPLS. “Because an oblique rotation is employed by WarpPLS, in some (relatively rare) cases loadings
may be higher than 1, which should have no effect on their interpretation” (Kock, 2010, n.d.).

Further analysis on performance and flexibility showed that all items for these constructs are loading on the right factors as
they were supposed to. While the Cronbach’s alpha for flexibility was 0.880, the composite reliability measure was found as
0.907, indicating good reliability. The performance construct was designed as a second order construct for the study. However,
in order to ensure the validity of the performance construct, it was examined in more detail by performing a reliability

analysis on it at first level. The results showed that there was no cross-loading on the factors and each sub-level of performance
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measures as Absolute Financial Performance (0.887 and 0.912), Relative Financial Performance (0.862 and 0.907) and
Product-Service Innovation (0.697 0.832) had acceptable Cronbach’s alpha and composite reliability scores, respectively.

For testing the relationships between alignment, flexibility and business performance, fit as matching with absolute difference
was used as suggested by Chan (1992). The results indicate a positive and significant association between alignment and
business performance (=0.24, p<0.05), as well as alignment and flexibility (f=0.24, p<0.05). On the other hand, the results
did not reveal a significant association between performance and flexibility. The variance explained by the model was 0.47.
Structural models using SEM-based analysis must provide an acceptable level of model fit. PLS analysis uses Average Path
Coefficient (APC) and Average R-Square (ARS) to indicate model fit (Kock, 2010). Results show that both APC (0.342,
p<0.05) and ARS (0.284, p<0.05) have significant results while the Average Variance Inflation Factor (AVIF) is 1.552 and
less than five (see Table 5). These results indicate good model fit.

Table 5. Alignment as matching, performance and flexibility

. Relational Constructs Model Fit
Alignment Type Construct - — R2
Alignment Flexibility APC ARS AVIF
Matching — Absolute Alignment - 0.69%* 0.47
. . 0.342%%* 0.284** 1.552
Differ. Performance 0.24%%* 0.10/ NS 0.10

Notes:

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
NS: Not Significant

APC: Average Path Coefficient

ARS: Average R-Square

AVIF: Average Variance Inflation Factor

Flexibility: Strategic ERP Flexibility

In addition to the structural model, additional tests to assess mediation were conducted. Among these mediation tests, the
Sobel test (Sobel, 1982; Baron & Kenny, 1986), the Aroian test (Aroian, 1944/1947) and the Goodman test (Goodman, 1960)
are highly used. Our results show strong mediation of alignment on the relationship between flexibility and business
performance with the results of 2.82 for the Sobel test (p<0.05), 2.8 for the Aroian test (p<0.05) and 2.83 for the Goodman
test (p<0.05).

After conducting the required analysis, our results indicate our hypotheses have been supported. Table 6 shows the status of

all hypotheses.

Table 6. Status of Hypotheses

Hypotheses Status
Hypothesis I: Alignment is positively associated with business performance. Supported
Hypothesis 2: Alignment mediates the relationship between flexibility and business performance. Supported

5. Discussion
5.1 Results

Underpinned by contingency theory, in this study, we have examined the strategic alignment of business and ES strategies
and its relationship with performance. In addition, theorizing the role of strategic ERP flexibility provides a better understanding
of alignment and its antecedents.

Business performance is associated with other functions of business and ES. Alignment of ES with business strategies and
its flexibility are among the most important factors that academics have cited for the last several years that have an impact
on performance (Chen, Wang, Nevo, Benitez, & Kou, 2017; Mikalef, Pateli, & van de Wetering, 2021; Tallon & Pinsonneault,
2011). ERP systems are considered as the strategic component of ES, and they are at the top of the project list for any company.
Therefore, not only ERP but also the strategy concept should be studied to get a better understanding of business performance.
The alignment of business and ERP allows organizations to adapt to dynamic environments (Majhi et al., 2021; Tallon &

Pinsonneault, 2011) faster and more efficiently, and ERP flexibility helps organizations to update their technical structure
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more effectively (Albu et al., 2015; Jorfi, Nor, & Najjar, 2017, Kumar & Stylianou, 2014). Having access to up-to-date
technology with the ability to use it would bring competitive advantage to organizations over their competitors; thus, leading
to an increase in their performance.

In this study, we have examined strategic alignment and used alignment as matching. ERP systems are considered strategic
tools. However, in order for ERP to contribute to business value or performance, ERP strategies need to be aligned with
business strategies. Our results demonstrate that alignment has a significant and positive impact on performance, and these
results support the findings of previous studies (Alghamdi, 2018; Chan & Reich, 2007; Sabherwal et al., 2019). Results also
reveal that flexibility has an impact on performance through alignment. In other words, alignment mediates the relationship
between flexibility and performance. Our results support studies, such as Chung et al. (2003) and Bazrafshan and Mahmoudi
(2018), whose findings indicate ES flexibility has an impact on alignment. Our results are also parallel with previous
researchers’ statements (e.g., Duncan, 1995; Al-Surmi et al., 2020; Chen et al., 2017) regarding a flexible ES improving the
performance of organizations, and the flexibility of ERP systems having a role on performance change when there is strategic
alignment between business and ERP.

5.2 Implications

Because of the strategic importance of ERP systems, alignment of ERP should be included in strategic planning by management.
When it comes to strategic planning, professionals from top management to stakeholders, ES people to customers, should
be involved and participate through discussions. This type of coordination is more beneficial to organizations since it allows
organizations to see i) whether their applications or systems are addressing the needs of organizations; ii) whether the systems
still have the support and priority of stakeholders under the dynamic business world; iii) and whether the ES and business
objectives are still matching (Lederer & Mendelow, 1989). An organization can employ one or a combination of planning

EEINT3 EEINT3

techniques such as “stages of growth”, “critical success factors”, “competitive forces model”, “three emerging forces”, “value
chain analysis”, “e-business value matrix”, “linkage analysis planning”, and “scenario planning” (Pollack, 2010). We
recommend that, regardless of the technique, management should consider the impact of ERP on the organization and proceed

with their planning.

This study can also help ES practitioners to prioritize their ES plans and investments. When there is a shift in a business
environment, organizations will probably need to assess their plans and investments through the ERP and/or business
strategies in order to keep up with or improve their performance (Bergeron, Raymond, & Rivard, 2004; Sabherwal & Chan,
2001). In that case, this study will help managers and practitioners to guide and assess their situation.

5.3 Limitations and Future Study

The study is not without limitations. The main limitation of this study we can mention is the sample size. Our sample of
usable data consists of 92 responses. There were several reasons for the low response rate. It was difficult to identify and
reach top management (i.e., CIO, CFO, and CEO), and those we did find, had very tight schedules. There were company
policies regarding not participating in surveys, companies changing address, length of the questionnaire survey, and finding
knowledgeable participants. In spite of this limitation, our results can still provide valuable information regarding the validity
of the instrument.

Data was collected through survey questionnaires, and participants were asked to answer based on their perception of the
performance. Therefore, one can argue about the subjective nature of performance measures. However, literature shows
perceptions are close enough to objective measures of alignment (Reich & Benbasat, 2000), and based on the size of the
company, financial data may be unreliable or unavailable (Bergeron et al. 2004). Since several researchers (e.g., Chan et al.,
1997; Venkatraman, 1989; Venkatraman, 1985) have proven the validity of the instrument and measurement on various
contexts, we have not foreseen any problems with proceeding with the extended instrument.

Another limitation may arise because of the nature of the data. In this study, we have used cross-sectional data rather than
a longitudinal study. Therefore, causality cannot be inferred. Finally, we have used one person per organization to respond
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to our survey. Multiple respondents and triangulation from organizations would provide more detailed results (Bergeron et
al. 2004). However, based on the size of the firms (usually small and medium sized firms), it might not be possible to find
another individual knowledgeable about ERP, business strategies, and performance (Bergeron et al. 2004).

Alignment has several antecedents, and testing the model with one or more of these antecedents (e.g., management support,
communication between ES and business departments, ease of integration, and connection between ES and business plans)
would add to the alignment and strategy literature as future research. Other future studies may examine alignment at the
process level to examine the alignment concept in more detail. In addition, studies about antecedents and enablers of strategic
alignment under the concepts of flexibility and ERP systems, as well as other ES including supply chain, customer relationship
management and knowledge management would provide a deeper understanding of such a complex and important phenomenon
as alignment.

6. Conclusion

ERP systems are different from traditional software because of their complex structures and intertwined nature with people
and organizational processes. Choosing and installing software for ES is relatively easy, but this is not the case for ERP
systems. Studies reveal ERP provides many benefits to organizations such as integrating data, supporting business functions,
customer satisfaction, better business performance, etc. However, it is difficult to reap the benefits from ERP immediately.
They require a detailed and careful plan before acquiring the system, during implementation, and after implementation.
Considering they are expensive systems; failure of an ERP could cause both tangible and intangible costs to an organization.
Meanwhile, research shows adopting an ERP system alone does not guarantee a competitive advantage or business performance
benefits (Muscatello, Small, & Chen, 2003). ERP systems may require significant changes in business practices or even in
the strategies of an organization. ERP projects are more successful when management understands their strategic importance
and gives a high priority to alignment. In other words, strategic alignment is a requirement for an ERP system’s success
(Esteves & Pastor, 1999; Gibson, Holland, & Light, 1999). In fact, most ERP projects either fail during implementation or
conflict with the business strategy after adoption because of a mismatch in objectives (Stefanou, 2001). One way to avoid
this mismatch is to align ERP and business strategies.

Alignment between business and enterprise-wide Information Systems is a way to improve business performance and business
value. However, there are different views about alignment in terms of its direction, structure, type, measurement, etc.
Literature (e.g., Bitsini, 2015; Coltman et al., 2015) shows that while the right alignment brings the promised benefits to

organizations, failure to align may cause huge damage.

Chan and Reich (2007) reported managers agreed to include ES alignment among their top priorities to improve the performance
and add value to their businesses. Researchers (e.g., Drummond et al., 2017; Gable et al., 2001; Panayiotou et al., 2015) state
organizations need to align their business strategies and even their business processes in order to be able to fully benefit
from ERP systems. Several researchers find that ES alignment, when it is strategic, has indirect positive impacts through
effectiveness and business profitability, as well as direct impacts on performance (Afandi, 2017; Johansson et al., 2014;
Ilmudeen, 2021). In addition, according to Kang, Park, and Yang (2008) and Siswanto and Utomo (2008), aligning ERP with
organizational goals would enhance the competitive benefits as well as the organizational performance. These studies have

inspired us to conduct this research to help practitioners and to theorize ERP alignment as an important subset of ES alignment.

The complex nature of alignment and performance connection requires deeper examination because such concepts do not
usually exhibit a simple independent/dependent variable relationship (e.g., Prieto & de Carvalho, 2018; Wu et al., 2015;
Yuliansyah & Jermias, 2018). Considering the fact that ERP is an enterprise-wide information system encompassing
information technology, the flexibility of its structure would have an impact on alignment (Kumar & Stylianou, 2014). Based
on these facts, aligning the ERP strategy would enhance the business performance while improving the business value
(Gerow etal., 2014; Li et al., 2011; Wiedemann et al., 2020). Our findings suggest ERP alignment is not just a simple function
of ERP and business strategies; it is part of a relatively complex mechanism that incorporates the flexibility of an enterprise
system.
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In conclusion, we argue alignment between business strategies and enterprise systems is a way to improve the business value
of information and hence the business performance. Adopting flexible ERP systems is a way to reach strategic alignment.
Based on these facts, aligning ERP, a strategic component of ES, would enhance the business performance while improving
the business value. Organizations need to pay attention to both ES and business strategies during the alignment in order to
succeed. As also mentioned by Chan (1992), managers need to consider the ERP strategy that will support and fit their
organizations’ strategic orientation when they are conducting their ES planning.

Peer-review: Externally peer-reviewed.

Conflict of Interest: The authors have no conflict of interest to declare.

Grant Support: The authors declared that this study has received no financial support.

Author Contributions: Conception/Design of Study- N.T.,J.V.,M.Y.; Data Acquisition- N.T.,J.V.; Data Analysis/Interpretation- N.T.,J.V.; Drafting Manuscript- N.T.,J.V.,M.Y;
Critical Revision of Manuscript- N.T.,J.V.; Final Approval and Accountability- N.T.,J.V.,M.Y.

Hakem Degerlendirmesi: Dis bagimsiz.

Cikar Catismasi: Yazarlar ¢ikar ¢atismasi etmemislerdir.

Finansal Destek: Yazarlar bu ¢aligma i¢in finansal destek almadigini beyan etmemislerdir.

Yazar Katkilari: Calisma Konsepti/Tasarim-N.T.,J.V.,M.Y.; Veri Toplama- N.T.,J.V.; Veri Analizi/Yorumlama- N.T.,J.V.; Yaz1 Taslag1- N.T.,J.V.,M.Y.; I¢erigin
Elestirel Incelemesi- N.T.,J.V.; Son Onay ve Sorumluluk- N.T.,J.V.,M.Y.

References/Kaynaklar

Afandi, W. (2017). The Impact of Strategic IT-Business Alignment: Evidence from Saudi Private Small and Midsize Enterprises. International Journal
of Business and Social Science, 8 (10), 48-63.

Al-Mudimigh, A., Zairi, M., & Al-Mashari, M. (2001). ERP Software Implementation: An Integrative Framework. European Journal of Information
Systems, 10, 216-226.

Al-Surmi, A., Cao, G., & Duan, Y. (2020). The impact of aligning business, IT, and marketing strategies on firm performance. Industrial Marketing
Management, 84, 39-49.

AlBar, A.M., & Hoque, M.R. (2019). Factors affecting cloud ERP adoption in Saudi Arabia: An empirical study. Information Development, 35(1),
150-164.

Albu, C.-N., Albu, N., Dumitru, M., & Dumitru, V. F. (2015). The impact of the interaction between context variables and enterprise resource planning
systems on organizational performance: A case study from a transition economy. Information Systems Management, 32(3), 252-264.

Alghamdi, H. A. (2018). 4 service driven method for evaluating business and IT alignment University of Reading]

Armstrong, J. S., & Overton, T. S. (1977). Estimating Nonresponse Bias in Mail Surveys. Journal of Marketing Research, 14, 396-402.

Aroian, L. A. (1944/1947). The Probability Function of the Product of Two Normally
Distributed Variables. Annals of Mathematical Statistics, 18, 265-271.

Avison, D., Jones, J., Powell, P., & Wilson, D. (2004). Using and Validating the Strategic Alignment Model. Journal of Strategic Information Systems,
13(3), 223-246.

Bahli, B., & Biiyiikkurt, M.D. (2005). Group Performance in Information Systems Project Groups: An Empirical Study. Journal of Information Technology
FEducation, 4,97-113.

Barclay, D. W., Higgins, C., & Thompson, R. (1995). The Partial Least Squares (PLS) Approach to Causal Modeling: Personal Computer Adoption and
Use as an Illustration. Technology Studies, Special Issue, Research Methodology, 2(2), 285-309.

Baron, R.M., & Kenny, D.A. (1986). The Moderator Mediator Variable Distinction in Social
Psychological-Research - Conceptual, Strategic, and Statistical Considerations. Journal
of Personality and Social Psychology, 15(6), 1173-1182.

Barua, A., Kriebel, C., & Mukhopadhyay, T. (1995). Information Technologies and Business Value: An Analytic and Empirical Investigation. /nformation
Systems Research, 6(1), 3-24.

Bazrafshan, H., & Mahmoudi, S. M. (2018). The Role of IT Flexibility in IT-Business Strategic Alignment. Toloue Mehr, 1(1), 103-124.

Bergeron, F., Raymond, J., & Rivard, S. (2001). Fit in Strategic Information Technology Management Research: An Empirical Comparison of Perspectives.
Omega, 29(2), 125-142.

Bergeron, F., Raymond, J., & Rivard, S. (2004). Ideal Patterns of Strategic Alignment and Business Performance. Information & Management, 41(8),
1003-1020.

Bingi, P., Sharma, M. K., & Godla, J. (1999). Critical Issues Affecting an ERP Implementation. /nformation Systems Management, 16(3), 7-14.

Bitsini, N. (2015). Investigating ERP misalignment between ERP systems and implementing organizations in developing countries. Journal of Enterprise
Resource Planning Studies, 2015, 1-12.

Bose, J. (2001). Achieving Data Quality in a Statistical Agency: A Methodological Perspective. Paper presented at the Proceedings of Statistics Canada

Acta Infologica, Volume 6, Number 1, 2022 13



An Empirical Study on Strategic Alignment of Enterprise Systems

Symposium.

Bowman, E.H., & Hurry, D. (1993). Strategy through the Option Lens: An Integrated View of Resource Investments and the Incremental-Choice Process.
Academy of Management Review, 18(4), 760-782.

Brewer, G.A. (2006). All measures of performance are subjective: More evidence on US federal agencies. Public Service Performance: Perspectives on
Measurement and Management, 35-54.

Brozovic, D. (2018). Strategic flexibility: A review of the literature. International Journal of Management Reviews, 20(1), 3-31.

Carignani, A., & Seifert, F. (2000, July). Competitive Advantage, Online Brokerage and IT: Evidence from Italian and German Companies. Paper presented
at the Proceedings of ECIS2000, Wien.

Chan, Y.E. (1992). Business Strategy, Information Systems Strategy, and Strategic Fit: Measurement and Performance Impacts. The University of Western
Ontario.

Chan, Y.E. (2002). Why Haven’t We Mastered Alignment? The Importance of the Informal Organizational Structure. MIS Quarterly Executive,
1(2-June).

Chan, Y.E., Huff, S.L., Barclay, D.W., & Copeland, D.G. (1997). Business Strategy Orientation, Information Systems Orientation and Strategic Alignment.
Information Systems Research, 8(2), 125-150.

Chan, Y.E., & Reich, B.H. (2007). IT Alignment: What Have We Learned? Journal of Information Technology, 1-19. 228

Chaveesuk, S., & Hongsuwan, S. (2017). A structural equation model of ERP implementation success in Thailand. Review of Integrative Business and
Economics Research, 6(3), 194.

Chen, Y., Wang, Y., Nevo, S., Benitez, J., & Kou, G. (2017). Improving strategic flexibility with information technologies: insights for firm performance
in an emerging economy. Journal of Information Technology, 32(1), 10-25.
Chin, W.W., Marcolin, B.L., & Newsted, P.R. (2003). A Partial Least Squares Latent Variable Modeling Approach for Measuring Interaction Effects:
Results from a Monte Carlo Simulation Study and an Electronic-mail Emotion/adoption Study. /nformation Systems Research, 14(2), 189-217.
Chin, WW., & Newsted, P.R. (1999). Structural Equation Modeling Analysis with Small Samples Using Partial Least Squares. In R. H. Hoyle (Ed.),
Statistical Strategies for Small Sample Research (pp. 307-341): Thousand Oaks.

Chung, S.H., Byrd, T.A., Lewis, B.R., & Ford, F.N. (2005). An Empirical Study of the Relationships between IT Infrastructure Flexibility, Mass
Customization, and Business Performance. The DATABASE for Advances in Information Systems, 36(3).

Chung, S.H., Rainer Jr., R.K., & Lewis, B.R. (2003). The Impact of Information Technology Infrastructure Flexibility on Strategic Alignment and
Applications Implementations. Communications of the Association for Information Systems, 11(11), 191-206.

Coltman, T., Tallon, P., Sharma, R., & Queiroz, M. (2015). Strategic IT alignment: twenty-five years on. Journal of Information Technology, 30(2),
91-100.

Cragg, P., King, M., & Hussin, H. (2002). IT Alignment and Firm Performance in Small Manufacturing Firms. Journal of Strategic Information Systems,
11(2), 109-132.

Davenport, T.H. (1998). Putting the Enterprise into the Enterprise System. Harvard Business Review, July/ August, 121-131.

Davenport, T.H. (2000). The Future of Enterprise System-Enabled Organizations. Information Systems Frontiers; special issue of on The Future of
Enterprise Resource Planning Systems Frontiers, 2(2), 163-180.

Demi, S., & Haddara, M. (2018). Do cloud ERP systems retire? An ERP lifecycle perspective. Procedia Computer Science, 138, 587-594.

Dillman, D.A. (2007). Mail and Internet Surveys: The Tailored Design Method (2nd Ed.). New York: John Wiles and Sons Inc.

Drazin, R., & Van de Ven, A.H. (1985). Alternative Forms of Fit in Contingency Theory. Administrative Science Quarterly, 30(4), 514-539.

Drummond, P., Araujo, F., & Borges, R. (2017). Meeting halfway: Assessing the differences between the perceptions of ERP implementers and end-users.
Business Process Management Journal, 23(5), 936-956.

Duncan, N.B. (1995). Capturing Flexibility of Information Technology Infrastructure: A Study of Resource Characteristics and their Measure. Journal
of Management Information Systems, 12(2), 37-57.

Epik, H. & Goksen, Y. (2020). Kiigiik otellerde kurumsal strateji belirleme i¢in bir karar destek sistemi: Pilot ¢alisma. Acta Infologica, 4(1), 11-19. https://
doi.org/10.26650/acin.648401

Esteves, J.M., & Pastor, J.A. (1999). An ERP Life-cycle-based Research Agenda. Paper presented at the First International workshop in Enterprise
Management and Resource Planning: Methods, Tools and Architectures — EMRPS’99, Venice, Italy.

Fink, A. (2008). How to Conduct Surveys: A Step by Step Guide (4th ed.): SAGE.

Fornell, C., & Larcker, D.F. (1981). Evaluating Structural Equation Models with Unobservable Variables and Measurement Error. Journal of Marketing
Research, 18(1), 39-50.

Gable, G.G., Chan, T., & Tan, W.G. (2001). Large Packaged Application Software Maintenance: A Research Framework. Journal of Software Maintenance
and Evolution: Research and Practice, 13(6), 351-371.

Gerow, J.E., Grover, V., Thatcher, J., & Roth, P.L. (2014). Looking toward the future of IT-business strategic alignment through the past. MIS Quarterly,
38(4), 1159-1186.

Gerow, J.E., Thatcher, J.B., & Grover, V. (2015). Six types of IT-business strategic alignment: an investigation of the constructs and their measurement.
European Journal of Information Systems, 24(5), 465-491.

Ghasemaghaei, M., Hassanein, K., & Turel, O. (2017). Increasing firm agility through the use of data analytics: The role of fit. Decision Support Systems,
101, 95-105.

Gibson, C.F., Holland, C.P., & Light, B. (1999). Enterprise Resource Planning: A Business Approach to Systems Development. Paper presented at the

Acta Infologica, Volume 6, Number 1, 2022 14



Taskin, N., Verville, J., Yu, M.

32nd Hawaii International Conference on System Sciences, Hawaii, IEEE Computer Society Press, Los Alamitos, California.

Goodhue, D.L., & Thompson, R.L. (1995). Task-technology fit and individual performance. MIS Quarterly, 213-236.

Goodman, L.A. (1960). On the Exact Variance of Products. Journal of the American Statistical
Association, 55, 708-713.

Gopal, A., Bostrom, R.P., & Chin, WW. (1992). Applying Adaptive Structuration Theory to Investigate the Process of Group Support Systems Use.
Journal of Management Information Systems, 9(3), 45-69.

Gupta, S., Kumar, S., Singh, S.K., Foropon, C., & Chandra, C. (2018). Role of cloud ERP on the performance of an organization: Contingent resource-
based view perspective. The International Journal of Logistics Management, 29(2), 659-675.

Gupta, S., Qian, X., Bhushan, B., & Luo, Z. (2019). Role of cloud ERP and big data on firm performance: a dynamic capability view theory perspective.
Management Decision, 57(8), 1857-1882.

Hair, J. F.,, Black, B., Babin, B., Anderson, R. E., & Tatham, R. L. (20006). Multivariate Data Analysis (6 Ed.). Upper Saddle River: Prentice Hall.

Hirscheim, R., & Sabherwal, R. (2001). Detours in the Path toward Strategic Information Systems Alignment. California Management Review, 44(1 -
Fall), 87-108.

Holland, C. P., & Light, B. (1999). A Critical Success Factors Model for ERP Implementation. /EEE Software, May/ June, 30-36.

Hou, C.-K. (2020). The effects of IT infrastructure integration and flexibility on supply chain capabilities and organizational performance: An empirical
study of the electronics industry in Taiwan. /nformation Development, 36(4), 576-602.

Huth, H. (2008). Organizing Cross-functional New Product Development Projects: The Phase-specific Effects of Organizational Antecedents.

Ilmudeen, A. (2021). The impact of managing IT on business-IT alignment and firm performance: an empirical study. Foresight, 23(6), 679-697.

Ilmudeen, A., & Bao, Y. (2020). IT strategy and business strategy mediate the effect of managing IT on firm performance: empirical analysis. Journal
of Enterprise Information Management.

Ilmudeen, A., Bao, Y., & Alharbi, .M. (2019). How does business-IT strategic alignment dimension impact on organizational performance measures:
Conjecture and empirical analysis. Journal of Enterprise Information Management. 3(2),457-476.

Johansson, B., Sudzina, F., & Pucihar, A. (2014). Alignment of business and information strategies and its impact on business performance. Journal of
Business Economics and Management, 15(5), 886-898.

Johnson, A.M. and Lederer, A.L. (2010). CEO/CIO mutual understanding, strategic alignment, and the contribution of IS to the organization. Information
& Management, 47 (2010), 138—-149.

Jorfi, S., Nor, K.M., & Najjar, L. (2017). An empirical study of the role of IT flexibility and IT capability in IT-business strategic alignment. Journal of
Systems and Information Technology. 19(1/2), 2-21.

Kang, S., Park, J.H., & Yang, H.D. (2008). ERP Alignment for Positive Business Performance: Evidence from Korea’s Market. The Journal of Computer
Information Systems, 48(4), 25-38.

Kappelman, L., McLean, E., Luftman, J., & Johnson, V. (2013). Key Issues of IT Organizations and Their Leadership: The 2013 SIM IT Trends Study.
MIS Quarterly Executive, 12(4).

Kirmizi, M., & Kocaoglu, B. (2020). The key for success in enterprise information systems projects: development of a novel ERP readiness assessment
method and a case study. Enterprise Information Systems, 14(1), 1-37.

Kock, N. (2010). WarpPLS 1.0 User Manual.Unpublished manuscript, Laredo, Texas.

Komorita, S.S., & Graham, W.K. (1965). Number of scale points and the reliability of scales. Educational and Psychological Measurement, 25,
987-995.

Kumar, R.L., & Stylianou, A.C. (2014). A process model for analyzing and managing flexibility in information systems. European Journal of Information
Systems, 23(2), 151-184.

Lambert, D.M., & Harrington, T.C. (1990). Measuring Nonresponse Bias in Mail Surveys. Journal of Business Logistics, 11(5-25).

Lederer, A.L., & Mendelow, A.L. (1989). The Coordination of Information Systems Plans with Business Plans. Journal of Management Information
Systems, 6(2-Fall), 5-19.

Li, Q., Wang, C., Wu, J,, Li, J., & Wang, Z. Y. (2011). Towards the business—information technology alignment in cloud computing environment: an
approach based on collaboration points and agents. International Journal of Computer Integrated Manufacturing, 24(11), 1038-1057.

Loukis, E., Sapounas, 1., & Aivalis, K. (2010). Enterprise Systems Strategic Alignment and Business Value.

Luftman, J., Papp, R., & Brier, T. (1999). Enablers and Inhibitors of Business-IT Alignment. Communications of the AIS, 1(11). 238.

Luftman, J.N. (Ed.). (1996). Competing in the Information Age: Strategic Alignment in Practice. New York: Oxford University Press.

Majhi, S.G., Anand, A., Mukherjee, A., & Rana, N.P. (2021). The Optimal Configuration of IT-Enabled Dynamic Capabilities in a firm’s Capabilities
Portfolio: a Strategic Alignment Perspective. Information Systems Frontiers, 1-16.

Malik, M.O., & Khan, N. (2021). Analysis of ERP implementation to develop a strategy for its success in developing countries. Production Planning &
Control, 32(12), 1020-1035.

Matalaméki, M.J., & Joensuu-Salo, S. (2021). Digitalization and strategic flexibility—a recipe for business growth. Journal of Small Business and Enterprise
Development.

Mikalef, P., Pateli, A., & van de Wetering, R. (2021). IT architecture flexibility and IT governance decentralisation as drivers of IT-enabled dynamic
capabilities and competitive performance: The moderating effect of the external environment. European Journal of Information Systems, 30(5),
512-540.

Miles, R.E., & Snow, C.C. (1978). Organizational Strategy, Structure, and Process. New York: McGraw-Hill.

Acta Infologica, Volume 6, Number 1, 2022 15



An Empirical Study on Strategic Alignment of Enterprise Systems

Morgan, R.E., & Strong, C.A. (2003). Business performance and dimensions of strategic orientation. Journal of Business Research, 56(3), 163-176.

Motalab, M.B., & Shohag, S.A.M. (2011). Cloud computing and the business consequences of ERP use. International Journal of Computer Applications,
28(8), 31-37.

Muscatello, J.R., Small, M.H., & Chen, 1.J. (2003). Implementing Enterprise Resource Planning (ERP) Systems in Small and Midsize Manufacturing
Firms. International Journal of Operations & Production Management, 23(8), 850.

Nunnaly, J. (1978). Psychometric Theory. New York, NY: McGraw Hill.

Oh, W., & Pinsonneault, A. (2007). On the assessment of the strategic value of information technologies: conceptual and analytical approaches. MIS
Quarterly, 239-265.

Ozbek, A., Yildiz, A., & Alan, M. A. (2021). Tiirk tekstil isletmelerinin endiistri 4.0’a adaptasyonunun incelenmesi. Acta Infologica, 5(2), 255-265. https://
doi.org/10.26650/acin.910774

Panayiotou, N.A., Gayialis, S.P., Evangelopoulos, N.P., & Katimertzoglou, P.K. (2015), A business process modeling-enabled requirements engineering
framework for ERP implementation. Business Process Management Journal, 21(3), 628-664.

Panorama, C.S. (2016). 2016 ERP Report. Retrieved from http://go.panorama-consulting.com/rs/panoramaconsulting/images/2016/ERPReport.pdf

Pasaribu, R.B. (2016). Flexibility of Adempiere Free Open Source ERP. Proceeding, The 1st Sebelas Maret Conference on Entrepreneurship, Innovation
and Community Development (SMARTCEIC)(2016).

Pollack, T.A. (2010). Strategic Information Systems Planning. Paper presented at the Proceedings of ASCUE.

Porter, M.E. (1980). Competitive Strategy. New York: The Free Press.

Porter, M.E. (1987). From Competitive Advantage to Corporate Strategy. In Readings in Strategic Management (pp. 234-255). Palgrave, London.

Prieto, V.C., & de Carvalho, M.M. (2018). Can internal strategic alignment influence performance? An empirical research applying structural equation
modelling. Academia Revista Latinoamericana de Administracion, 31(3), 585-604.

Rao, S.S. (2000). Enterprise Resource Planning: Business Needs and Technologies. Journal: Industrial Management & Data Systems, 100(2), 81-88.

Reich, B.H., & Benbasat, 1. (1996). Measuring the Linkage between Business and Information Technology Objectives. MIS Quarterly, 20(1), 55-81.

Reich, B.H., & Benbasat, I. (2000). Factors that Influence the Social Dimensions of Alignment Between Business and Information Technology Objectives.
MIS Quarterly, 24(1), 81-113.

Sabherwal, R., & Chan, Y.E. (2001). Alignment between Business and IS Strategies: A Study of Prospectors, Analyzers, and Defenders. Information
Systems Research, 12(1), 11-34. Copyright (2001), the Institute for Operations Research and the Management Sciences, 7240 Parkway Drive, Suite
300, Hanover, Maryland 21076 USA.

Sabherwal, R., Sabherwal, S., Havakhor, T., & Steelman, Z. (2019). How does strategic alignment affect firm performance? The roles of information
technology investment and environmental uncertainty. MIS Quarterly, 43(2), 453-474.

Sadrzadehrafiei, S., Chofreh, A.G., Hosseini, N.K., & Sulaiman, R. (2013). The benefits of enterprise resource planning (ERP) system implementation
in dry food packaging industry. Procedia Technology, 11, 220-226.

Segev, E. (1989). A Systematic Comparative Analysis and Synthesis of Two Business-Level Strategic Typologies. Strategic Management Journal, 10(5),
487-505.

Shukla, S., Agarwal, S., & Shukla, A. (2012). Trends in cloud-ERP for SMB’s: A review. International Journal of New Innovations in Engineering and
Technology, 1(1), 7-11.

Singh, S., Darwish, T.K., & Poto¢nik, K. (2016). Measuring organizational performance: A case for subjective measures. British Journal of Management,
27(1), 214-224.

Siswanto, J., & Utomo, A.P. (2008). ERP System Selection Model for Low Cost NGN Phone Company. International Journal of Electronic Business
Management, 6(3), 153-160.

Sobel, M.E. (1982). Asymptotic Intervals for Indirect Effects in Structural Equations Models. In
S. Leinhart (Ed.), Sociological Methodology (pp. 290-312). San Francisco: Jossey-Bass.

Stefanou, C. (2001). A Framework for the Ex-Ante Evaluation of ERP Software. European Journal of Information Systems, 10(4), 204.

Tallon, P.P., & Pinsonneault, A. (2011). Competing Perspectives on the Link between Strategic Information Technology Alignment and Organizational
Agility: Insights from a Mediation Model. MIS Quarterly, 35(2), 463-486.

Taskin, N., Verville, J., & Keskin, T. (2014). Strategic alignment of enterprise systems and business strategies under systems and bivariate approaches.
In 2014 47th Hawaii International Conference on System Sciences (pp. 4034-4043).

Tian, J., Wang, K., Chen, Y., & Johansson, B. (2009). From IT Deployment Capabilities to Competitive Advantage: An Exploratory Study in China.
Information Systems Frontiers. 12(3), 239-255.

Umble, E.J., Haft, R.R., & Umble, M.M. (2003). Enterprise Resource Planning: Implementation Procedures and Critical Success Factors. European
Journal of Operational Research, 146(2), 241-257.

Uysal, M. P., & Cetinkaya, E. (2021). Information technology governance practices, challenges and effects on enterprise performance. Acta Infologica,
5(1), 65-78. https://doi.org/10.26650/acin.832561

Venkatraman, N. (1989). Strategic Orientation of Business Enterprises: The Construct, Dimensionality, and Measurement. Management Science, 35(8),
942-963.

Venkatraman, N. (1985). Strategic Orientation of Business Enterprises: The Construct and its Measurement (Management) University of Pittsburgh].

Vij, S., & Bedi, H.S. (2016). Are subjective business performance measures justified? International Journal of Productivity and Performance Management,
66(5), 603-621.

Acta Infologica, Volume 6, Number 1, 2022 16



Taskin, N., Verville, J., Yu, M.

Ward, J., & Peppard, J. (2002). Strategic Planning for Information Systems (3rd Edition ed.): John Wiley and Sons Ltd.

Weill, P., & Broadbent, M. (1998). Leveraging the New Infrastructure: How Market Leaders Capitalize on Information Technology. Boston: Harvard
University Press.

Weill, P., & Olson, M. (1989). Managing Investment in Information Technology - Mini Case
Examples and Implications. MIS Quarterly, 13(1), 3-17.

Wiedemann, A., Wiesche, M., Gewald, H., & Krcmar, H. (2020). Understanding how DevOps aligns development and operations: a tripartite model of
intra-1T alignment. European Journal of Information Systems, 29(5), 458-473.

Wu, S. P.-J., Straub, D.W., & Liang, T.-P. (2015). How information technology governance mechanisms and strategic alignment influence organizational
performance. MIS Quarterly, 39(2), 497-518.

Yuliansyah, Y., & Jermias, J. (2018). Strategic performance measurement system, organizational learning and service strategic alignment: Impact on
performance. International Journal of Ethics and Systems, 34(4), 564-592.

Acta Infologica, Volume 6, Number 1, 2022 17






%&}A; ACTA INFOLOGICA 2022;6(1):19-32 [STANBUL

INF L GICA dergipark.org.tr/acin /7 UNIVERSITY
o PRESS

DOI: 10.26650/acin. 1077400 RESEARCH ARTICLE

Usability Evaluation of the Online Skill
Assessment Tool

Online Beceri Degerlendirme Aracinin Kullanilabilirliginin

Degerlendirilmesi

Merve Yildiz' ©®, Muhammet Berigel> ©®, Furkan Kalyoncu® ®, Ozlem Ozgenc*

[=]=E =]
39 ]

=]

! (Lect. PhD.), Karadeniz Technical University,
Department of Distance Education Application and
Research Center, Trabzon, Turkiye

2 (Assoc. Prof.), Karadeniz Technical University,
Department of Management Information Systems,
Trabzon, Turkiye

3 (Expert), Karadeniz Technical University,
Department of Technology Transfer Application
Research Center, Trabzon, Turkiye

*(Assoc. Prof.), Karadeniz Technical University,
Department of Forest Products Engineering,
Trabzon, Turkiye

ORCID: M.Y. 0000-0002-8665-0287;
M.B. 0000-0001-5682-8956;

F.K. 0000-0003-2214-3347;

0.0. 0000-0001-9428-5681

Corresponding author:

Merve YILDIZ

Karadeniz Technical University, Department of
Distance Education Application and Research
Center, Trabzon, Turkiye

E-mail address: mrvyildiz.86@gmail.com

Submitted: 22.02.2022

Revision Requested: 18.05.2022
Last Revision Received: 27.05.2022
Accepted: 27.05.2022

Published Online: 09.06.2022

Citation: Yildiz, M., Berigel, M., Kalyoncu F.,
and Ozgenc, 0. (2022). Usability evaluation of the
online skill assessment tool. Acta Infologica, 6(1),
19-32. https://doi.org/10.26650/acin. 1077400

ABSTRACT

This study was conducted to evaluate the usability of the online skill assessment tool which was developed
to evaluate the literacy, numeracy, and digital skills of adults with low skill levels. The sample consisted of
14 participants who were between the ages of 18 and 40 and who had graduated from secondary school at
most. In the study, the user-based method, in which user experiences are employed, was used, and according
to the effectiveness, efficiency and satisfaction criteria determined by ISO 9241-11, the usability of the
online skill assessment tool was evaluated. According to the data obtained from the screen recordings,
effectiveness was considered as the completion rate of the tasks, and efficiency was considered as the
completion duration of the tasks. Satisfaction was also considered as the values obtained from the
questionnaire data. The findings indicated that the participants were able to complete most of the tasks and
were generally satisfied with the use of the system. Some usability problems were identified as a result of
the observations and the detailed examination of the screen recordings. These problems have been a guide
for updates to render the system more usable before the system is used by end users.

Keywords: Usability, Online Assessment System, Skill Assessment, User-based Method

oZ

Bu caligmada, diisiik beceri seviyesine sahip yetiskinlerin okuryazarlik, sayisal ve dijital becerilerinin
degerlendirilebilmesi i¢in gelistirilen online beceri degerlendirme aracinin kullanilabilirliginin degerlendirilmesi
amaclanmistir. Bu amag dogrultusunda, ¢alisma grubunu, 18-40 yaslar1 arasinda ve en fazla ortaokul mezunu
olan 14 katilime1 olusturmaktadir. Caligmada, kullanict deneyimlerinin ise kosuldugu kullanici tabanli yontem
kullanilmis ve online beceri degerlendirme aracinin kullanilabilirliginin degerlendirilmesinde, ISO 9241-11
tarafindan belirlenen etkililik, verimlilik ve memnuniyet 6lgiitleri temel alinmistir. Bu baglamda, gérevlerin
tamamlanma orani olarak kabul edilen etkililik ile gérevlerin tamamlanma siiresi olarak kabul edilen verimlilik
ekran kayitlarindan elde edilen verilere gére belirlenmistir. Memnuniyet ise arastirmacilar tarafindan gelistirilen
anketten elde edilen veriler dogrultusunda belirlenmistir. Elde edilen bulgular, katilimcilarin, gérevlerin
¢ogunlugunu tamamlayabildiklerini ve sistemin kullanimu ile ilgili genel olarak memnun olduklarini gdstermistir.
Bunun yani sira, kullanilabilirlik testi sirasinda yapilan gozlemler ve ekran kayitlarinin detayli incelenmesi
sonucunda bazi kullanilabilirlik problemleri tespit edilmistir. Bu problemler, sistemin son kullanicilara agilmadan
once, daha kullanilabilir olmasi adina sistemin tasariminda yapilacak giincellemeler igin yol gosterici olmustur.
Anahtar kelimeler: Kullanilabilirlik, Online Degerlendirme Sistemi, Beceri Degerlendirme, Kullanici
Tabanli Yontem
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Usability Evaluation of the Online Skill Assessment Tool

1. INTRODUCTION

Based on the development of information and communication technologies, access to digital systems such as web pages,
online environments and mobile applications has become easier. Digital systems are preferred more by people as they provide
amore comfortable and flexible usage opportunity (Anam, Sadiq, & Jamil, 2020). However, users who easily access a system
and start using it quickly may leave the system with the same speed when they cannot use the system (Ersoy, 2004; KAMIS,
2018). This is because people have differences in terms of gender, age, nationality, culture, experience, skill, or disability.
All these individual characteristics determine whether a person will use that system or not (Cagiltay, 2016; Dix et al., 2004;
Sahin, Hebebci, & Celik, 2014). Therefore, it is an important issue to design systems acceptably so that everyone can use
them (de Castro Lozano et al., 2011; Newell & Gregor, 2002). At this point, the concept of universal design comes in sight.
Universal design is defined as a product design process that can be used by as many people as possible in as many situations
as possible (Dix et al., 2004). Story, Mueller, & Mace (1998) proposed seven universal design principles for products or
systems to be designed: equitable use, flexibility in use, simple and intuitive, perceptible information, tolerance for error,
low physical effort, size and space for approach and use. These principles provide a framework to develop a user-centered
design for researchers and developers. Certainly, this does not mean that there will be no problems in a well-designed system.
Thus, systems that are developed need to be tested. At this point, the concept of usability also comes to the fore.

Usability can be defined as a combination of factors that affect the user’s interaction with the product or system (Nielsen,
1994). According to the definition of ISO 9241-11 (1998), usability is “the extent to which a product (hardware, software or
service) can be used by specified users to achieve specified goals with effectiveness, efficiency and satisfaction in a specified
context of use”. In this context, usability should be evaluated to determine the usability measure of a system or product.
There are many different methods and approaches for evaluating usability. Dillon (2001) grouped evaluations of usability
under three categories: user-based, expert-based, and model-based. In the user-based method, an application is tested with
a sample of users performing a set of pre-determined tasks. The expert-based method refers to any form of usability evaluation
which involves a group of HCI experts examining the application and estimating its likely usability for a given user population.
In model-based approaches, an HCI expert employs several methods to predict certain aspects of user performance. This
approach involves measuring only one component of usability and limited task applicability. In the literature, it is stated that
the user-based method is superior to the others in terms of generally providing reliable and valid estimates in usability
evaluation (Dillon, 2001), finding deep usability problems (Lyzara et al., 2019) and being effective in exploring various
interface options at the early stages of system design (Ogolla, 2011).

Usability is one of the most important features that determine the quality of a product or system. Unusable products and
systems lead to lower efficiency and effectiveness, and so, end users face difficulties while using them (Sagar & Saha, 2017).
This also causes the product or system to fail in real-world practice (Seffah et al., 2006). Thereby, there are many usability
studies in various fields for different purposes. When the literature is examined, it is seen that usability studies have generally
focused on websites. There are examples of studies on the website usability of a university (Akgiil, 2020; Cengiz, 2016;
Hasan, 2014; Ismail & Kuppusamy, 218; Mentes & Turan, 2012; Pant 2015; Van Den Haak, De Jong, & Jan Schellens, 2003),
e-commerce (Gongalves et al., 2018; Hasan, Morris, & Probets, 2012; Lee & Koubek, 2010; Li & Li, 2011), e-government
(Chang & Almaghalsah, 2020; Huang & Benyoucef, 2014; Paul & Das, 2019) and many more. Alongside these, evaluation
of the usability of educational environments such as e-learning platforms (Grani¢ & Cukusi¢, 2011; Harrati et al., 2016; Shi
et al., 2013; Ventayen et al., 2018), learning management systems (Althobaiti & Mayhew, 2015; Kakasevski et al., 2008;
Phongphaew & Jiamsanguanwong, 2017) and other tutoring systems (Chao et al., 2016; Lin et al., 2011; Pensabe-Rodriguez
et al., 2020) is also within this field of study.

One of the most important dynamics of educational processes is assessment. According to the purpose of the assessment, it
is divided into three categories - diagnostic, formative and summative (Dumit, 2012; Giiven, 1987; Senemoglu, 2013). In
diagnostic assessment, it is aimed to determine the readiness levels, interests, tendencies, knowledge, and skill levels of
students and direct them to the areas where they can be productive. The main purpose of formative assessment is to complete
learning deficiencies by identifying learning deficiencies in the learning-teaching process and eliminating learning difficulties.
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Summative assessment is usually made to determine the level of the student at the end of the learning-teaching process. In
other words, it is aimed to reveal the progress made in line with the objectives of a course. Within this context, in the literature,
it is possible to encounter studies on evaluation of the usability of various assessment systems developed for different purposes
(Bayrak & Akcam, 2015; Battal & Cagiltay, 2015; Karahoca, Karaoca, & Giinoglu, 2009; Lai, Chen, & Chou, 2017; Majzub,
2009; Vairamuthu & Anouncia, 2016), even though the number of such studies is limited. However, when these studies were
examined, it was seen that survey data mostly based on self-reported user opinions were used in the usability evaluation of
assessment systems. Therefore, it may be stated that there is a gap in the literature regarding user-based usability evaluation
of assessment systems. From this point of view, this study aimed to evaluate the online skills assessment tool which was
developed to evaluate the literacy, numeracy, and digital skills of low-skilled/underqualified adults within the scope of the
online skill assessment project, by using the user-based method.

2. ONLINE SKILL ASSESSMENT PROJECT

According to 2019 data from the Turkish Statistical Institute (TUIK, 2019), 15% of secondary school graduates over the age
of 15 were at that time unemployed in Turkey. For low-skilled/underqualified adults to contribute to the economy by entering
the labor market, there is a need to provide opportunities to increase their skill levels with appropriate training. However, in
order to be able to create appropriate training opportunities, it is necessary to determine the skills and the skill levels of these
adults by first making diagnostic assessment. Within this context, in the project supported by the European Union Programme
for Employment and Social Innovation “EaSI”, it was aimed to determine the literacy, numeracy and digital skill levels of
low-skilled/underqualified adults in Turkey. The objectives of the project are as follows:

* The main objective of the project is to develop a new, web-based and adaptive assessment tool to assess the literacy,
numeracy and digital skills of low-skilled/underqualified adults and to test the reliability and validity of this tool.

* The second objective of the project is to present the evaluation results through the reports generated by the assessment
tool to be developed. These reports will include information about both the current skill levels of individuals and the
potential skills that individuals need to be improved.

* The final objective of the project is to provide the basis for creating tailored learning methods for adults.

In line with the main purpose of the project, an adaptive, web-based assessment tool which was named the “Online Skill
Assessment Tool (OSAT)” was developed for assessment of skill levels. The target group with low-skilled/underqualified
individuals consisted of adults between the ages of 18 and 40 who had graduated from secondary school at most. Skills were
determined as Turkish literacy, numeracy and digital skills. Question pools were created for the three skill areas that were
determined. A total of 1053 questions, 338 of which are about Turkish literacy, 303 of which are about numeracy and 412 of
which are about digital skills, were prepared by field experts. The questions were prepared in accordance with a conceptual
framework based on the European Qualifications Framework (EQF). The system works according to the CAT (Computerized
Adaptive Testing) algorithm. CAT is a form of computer-based test that adapts to the examinee’s ability level. In other words,
it is a form of computer-administered test in which the next item or set of items selected to be administered depends on the
correctness of the test taker’s responses to the most recent items administered. In this direction, the developed system
determines a different starting level for each user according to some demographic information that is entered. According to
the adaptation in the system, each user is faced with questions of different difficulty levels. Depending on the answers to

the questions, the questions get more difficult, or the test is interrupted.

Developed as an adaptive web-based assessment system, OSAT consists of two main modules which are the admin module
and the application module. The admin module is the interface where authorized institutions that will use the system perform
operations such as user management, test creation, question adding and reporting. The application module is the web interface
where OSAT is located and can be used by the target group. If the user logs in to the application module for the first time,
they must first register to the system. After the registration, the demographic form field appears in front of the user who logs
into the system. After filling in the demographic form, the user has to choose institution information. After that, the user

can access the test or tests defined for themselves by the institution from the test list in the menu. The user logs out of the
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system after the relevant test or tests are completed. The tests consist of question types such as multiple choice, fill-in-the-
blank, matching, true and false, but there are also questions with different features such as simulation, picture or audio
questions in the question pool. In this context, while determining usability tasks for the application module for which a
usability test was performed, in order to make a comprehensive evaluation, all menu operations and test interfaces of the

application module were aimed to be included.
3. METHOD
3.1. Usability Evaluation Process of OSAT

In this study, the user-based method, in which user experiences are employed, was used to evaluate the usability of OSAT.
In the process of the usability evaluation of OSAT shown in Figure 1, the usability framework determined by ISO 9241-11
(1998) was taken as a basis.

intented
' ™ ) s s
bject . -
Selection of participants | € + —|— O_Ifi "fs— =) oals Usability evaluation of
user P P & the OSAT
\ 7 7 .
s ~ ~
Determination of
task -
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( ) environment J > collection tools
environment
|
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Usability measures

roduct Online Skill Assessment
P Tool (OSAT)

Figure 1. Usability evaluation process of OSAT
3.1.1. Selection of participants

Since the target group of the project was adults between the ages of 18 and 40 and who had graduated from secondary school
at most, the criterion sampling method, one of the purposive sampling methods, was used in determining the participants
(Yildirnm & Simsek, 2013). In order to reach participants with these criteria, an interview was held with the Trabzon
Employment Agency, one of the stakeholders of the project. The participants who were contacted were given information
about the purpose and scope of the study. Accordingly, 18 participants agreed to participate in the study. However, four
participants requested support from the researchers during the usability test, as their computer use abilities were low. Since
there should be no intervention while performing the usability tests, the data obtained from these four participants were
excluded from the analysis. Therefore, the study group consisted of 14 participants. Information on the demographic

characteristics of the study group is presented in Table 1.

Acta Infologica, Volume 6, Number 1, 2022 22



Yildiz, M., Berigel, M., Kalyoncu, F., Ozgeng, O.

Table 1
Demographic information of the participants
n
Mal 8
Gender ae
Female 6
18-25 5
Age 26-30 5
31-40 4
. Graduated from secondary school 10
Education level .
Dropped out of high school 4
Unemployed 6
Permanent worker 4
Employment status
Temporary worker 3
Self-employed 1

According to Table 1, eight men and six women participated in the study. Five of the participants were between the ages of
18 and 25, five were between 26 and 30, and four were between 31 and 40 years old. While ten of the participants had
graduated from secondary school, four of them had dropped out of high school. Six participants were unemployed.

3.1.2. Determination of usability test tasks

Seven main tasks were determined for the usability test. In the sixth task, 14 sub-tasks related to each question type were

determined. The descriptions of the tasks determined for the usability test are presented in Table 2.

Table 2

Usability test tasks

Task TN
o Task name Task definition

Press the register link
1 Registration Fill in the registration form
Press the send button
Open the website
2 Login Fill in the login form
Press the login button
Click the menu
Click the demographic form item

3 Demographic form Fill in the demographic form
Press the save button
Click the menu
e . Click the institution information item
4 Institution information

Select the institution from the list
Press the save button
Click the menu
5 Start test Click the test list item
Select the test and click
Answer the question
Press the confirm and skip to next question button

6 Questions* or
Click the “T want to leave the question blank” box

6.1 Multiple choice (options text)

6.2 Multiple choice (options picture)

6.3 Multiple choice (audio question)

6.4 Short answer

6.5 More than one correct choice

6.6 Two options (true / false)

6.7 Two options (other)

6.8 Drag and drop into text

6.9 Short answer into text

6.10 Matching

6.11 Sorting

6.12 Simulation
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6.13 Simulation
6.14 Simulation

Click the profile icon

7 Logout Press the logout button

* The same steps were followed for all question types (6.1-6.14)

3.1.3. Preparation of data collection tools

Usability can basically be defined as effectiveness, efficiency, and satisfaction (ISO 9241-11, 1998). These three attributes
common to evaluating usability are a measure of the impact on usability. At this point, these standard attributes may be
defined as follows:

» Effectiveness: measures the degree to which users completely achieve specified goals correctly.
» Efficiency: measures the resources expended by users to completely achieve specified goals correctly.
» Satisfaction: measures which user needs are satisfied by using a product or system.

Depending on this, in the usability evaluation of OSAT, effectiveness; rate of task completion, efficiency; tasks completion
duration, and satisfaction were considered as values obtained from the questionnaire data. Accordingly, the data collection
tools are:

Screen recordings: Screen recordings were taken during the usability test in order to examine the behaviors of the participants
on the system. And then, the task form was created to record information about the users’ behaviors in a dataset in line with
the tasks determined for the usability test. The data obtained from the screen recordings of each user, the task completion

rate and other results for effectiveness and the task completion duration results for efficiency were entered in the task form.

Observation form: The observation form was developed to note the questions asked by the users during the usability test
and important situations that could not be obtained from the screen recordings. The data obtained from the observation form
were used to support the data obtained from the screen recordings.

Satisfaction questionnaire: The satisfaction questionnaire was developed to determine the opinions of the users about OSAT.
Following a literature review, questionnaire questions on a 5-point Likert-type scale (1 = Strongly disagree to 5 = Strongly
agree) consisting of 16 items were prepared (Appendix). Six of the items were about design, six were about navigation, and

four were about ease of use.
3.1.4. Preparation of equipment and environment

The usability test was carried out at a meeting hall of the Eastern Black Sea Development Agency, which is the executive
institution of the project. Before the implementation, the laptops on which the users would take the usability test were checked
in terms of software and hardware. In order to prevent possible interruption problems, two different screen recording programs
were installed on the laptops. Due to the Covid-19 pandemic, the headsets for audio questions and pens for filling in the
forms were provided, one for each user. The data collection tools (observation form and satisfaction questionnaire), informed
consent form and task list for the participants to be used in the data collection process were printed out. Finally, due to the
Covid-19 pandemic, the necessary social distancing arrangement was created at the meeting hall, and disinfection procedures

were carried out.
3.2. Data Collection Process

The participants contacted through the Trabzon Employment Agency, which is one of the associate organizations of the
project, were notified via a message of the day and time of the usability test implementation. The data collection process was
carried out in two sessions. Ten participants attended the first session, and eight participants attended the second session.
Before the implementation started, after giving brief information about the project and the research process, the informed
consent form was signed by the participants. After the screen recording programs were activated, OSAT’s web page was
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opened on the laptops. Important situations observed during the implementation were noted on the observation form by four
researchers. The satisfaction questionnaire was given to the participants who then completed them. Later, incentive payments
were given to every participant, and the implementation process shown in Figure 2 was completed.

3.3. Data Analysis

The data collected through screen recordings were analyzed, and the rate of completion and the completion duration for each
task were reported. Mean and standard deviation were calculated for the data obtained from the satisfaction questionnaire.
Additionally, usability problems related to OSAT were identified in line with the data obtained from the observation form
and screen recordings. Frequency values were calculated for these usability problems.

Figure 2. Data collection process

4. FINDINGS
4.1. Findings on Effectiveness

In the usability evaluation of OSAT, effectiveness was handled as the rate of completion of the tasks. Correspondingly, the
rate of completion of each task and the rate of each participant’s task completion were calculated and are presented in Table
3.

Table 3
Findings on effectiveness
Rate of

Task no P1 P2 P3 P4 P5 P6 P7 P8 P9 PI0 P11 P12 P13 P14 eachtask

completion
1 N \ N \ N \ N \ N \ v N v N 14/14
2 N v N v N v N \ N \ N \ v N 14/14
3 \ v N v N v N v N \ N \ v v 14/14
4 \ X X X v X X X X \ N N X N 6/14
5 \ v \ v N v N v N \ N \ N N 14/14
6.1 \ N \ v \ N N v N v N v N v 14/14
6.2 v N \ N \ N v N v v N v N v 14/14
6.3 \ N \ N \ N \ N \ v \ v \ \ 14/14
6.4 X v v v v v v v X v v v v v 12/14
6.5 v \ v N v N v N \ N \ v \ v 14/14
6.6 v R v N v N v N \ v \ N \ N 14/14
6.7 v \ v \ \ \ \ N \ N N N \ N 14/14
6.8 X \ v N v N v N RN N \ X \ N 12/14
6.9 N \ \ \ v \ v N v N v X v N 13/14
6.10 X \ N \ N v v \ X N v X \ N 11/14
6.11 X X N X v \ X N X N \ X \ N 8/14
6.12 X N N X N v X v X X v X v X 7114
6.13 X RN N v v v v X v X v X v X 9/14
6.14 N \ N \ N \ N \ N X N v v X 12/14
7 \ v N v N \ X \ N X N X v X 10/14
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Rate of

each

participant’ 14/20 18/20 19/20 17/20 20/20 19/20 16/20 18/20 15/20 16/20 20/20 13/20 19/20 16/20
task

completion

P: participant

As seen in Table 3, when the rate of completion of each task was examined, it was seen that most of the tasks could be
completed at a high rate. It was determined that the most problematic tasks were 4, 6.11, 6.12 and 6.13. When the observation
data and the detailed results of the screen recordings were examined, it was determined that the institution information task
number 4 could not be completed due to the fact that the ‘select the institution’ item could not be found in the menu. The
problem in task 6.11 regarding the sorting question was that the drag and drop pointer was not detected. In the simulation
questions 6.12 and 6.13, the completion rate of these tasks was low, as it was not understood how to perform these tasks. The

findings on usability problems are explained in detail in section 4.4.
4.2. Findings on Efficiency

In the usability evaluation of OSAT, efficiency was handled as the task completion duration. Correspondingly, the mean of
each task’s completion duration and the total duration were calculated and are presented in Table 4.

Table 4
Findings on efficiency
Mean of
each task
Task no P1 P2 P3 P4 P5 Po P7 P8 P9 P10 P11 P12 P13 P14 completion
duration
®
1 60 73 18 53 19 89 70 46 327 180 20 21 36 28 74”
2 3 49 37 10 46 12 60 104 26 197 20 83 30 75 54”
3 275 256 180 297 188 308 351 273 345 369 296 218 144 156 2617
4 62 0 0 0 145 0 0 0 0 17 61 200 48 63 43>
5 120 14 21 67 10 97 43 20 47 94 51 142 36 66 59”
6.1 33 16 16 14 10 42 19 16 17 23 12 13 14 24 197
6.2 87 60 52 27 23 67 81 27 49 54 45 57 47 54 527
6.3 65 42 18 26 15 19 31 29 43 42 86 32 40 14 36”
6.4 46 48 12 67 43 53 57 55 45 22 21 12 61 21 40~
6.5 28 29 33 34 13 12 38 30 42 23 40 17 28 19 28”
6.6 26 18 16 10 14 20 32 52 21 24 10 11 18 14 207
6.7 46 40 35 40 23 49 30 25 45 22 20 32 28 35 34”
6.8 55 71 39 47 54 63 47 40 61 43 47 46 28 35 48”
6.9 28 38 20 46 23 44 45 34 40 50 33 29 37 32 36”
6.10 35 49 43 24 20 54 32 40 142 34 25 51 17 30 43”7
6.11 8 33 25 27 42 24 4 29 43 38 19 42 16 14 26”
6.12 55 131 55 50 60 78 67 43 60 142 42 70 46 20 66”
6.13 25 33 25 14 28 25 78 51 67 0 54 28 18 0 327
6.14 26 33 21 27 27 60 31 47 41 0 21 41 31 0 297
7 9 12 27 15 16 63 23 249 42 0 21 332 17 0 59”
Total

. 18 17 12’ 15° 14 20 19’ 20° 25’ 23’ 16’ 25° 122 122
duration (%)

P: participant, ”: second, - minute

When the total durations shown in Table 4 were examined, it was seen that the participants completed all the tasks approximately
between 12 and 25 minutes. The mean of the completion durations of each task varied. The task with the longest completion
duration was the demographic form filling task, task no 3. The reason for this was that there were several form fields, and
the participants tried to complete the task without filling all of these fields. Additionally, it was determined that the mean
completion duration of the login task no 2, which was the relatively shortest task compared to the others, was also long. When
the observation data and the detailed results of the screen recordings were examined, it was observed that the participants
tried to enter the system without registration. These findings on the usability problems are explained in detail in section 4.4.
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4.3. Findings on Satisfaction

In the usability evaluation of OSAT, satisfaction was handled as the values obtained from the questionnaire data. Correspondingly,
the mean and standard deviation for each item were calculated, and they are presented in Table 5.

Table 5

Findings on satisfaction

:lt(f’m P1 P2 P3 P4 P5 P6 P7 P8 P9 PO P11 P12 P13 P4 X SD
1 5 4 5 5 4 4 4 2 5 4 2 3 4 1 371 127
2 5 4 5 5 4 4 4 4 5 4 5 5 4 1 421 1.05
3 5 4 5 5 3 4 4 4 5 4 4 5 5 5 443 065
4 5 4 5 5 1 4 4 4 5 4 5 5 5 4 429 107
5 5 4 5 5 1 4 4 4 4 4 3 5 5 4 407 107
6 5 4 5 5 1 4 4 4 4 3 4 3 2 4 371 L4
7 5 4 5 5 3 4 4 4 4 3 5 5 5 3 421 0.80
8 5 4 5 5 5 4 4 4 4 4 4 5 5 4 443 051
9 5 4 5 5 5 4 4 4 4 3 5 5 5 5 450 0.65
10 5 4 5 5 5 4 4 4 4 3 5 5 4 4 436 063
1 5 4 5 5 5 4 4 4 4 4 4 5 5 3 436 0.63
12 5 4 5 5 5 4 4 4 5 4 5 3 3 5 436 074
13 5 5 5 5 5 3 4 4 5 4 5 5 5 4 457 065
14 2 4 5 5 5 3 4 4 2 3 5 5 5 3 393 114
15 4 4 5 5 4 3 4 4 5 3 4 5 5 5 429 073
16 4 3 3 4 3 4 4 4 4 2 5 5 4 5 386 0.86

P: participant

As seen in Table 5, when the mean values were analyzed, it may be stated that the participants were generally satisfied with
OSAT. The item no 13 which was expressed “generally, the system is easy to use”, supported this with the highest mean
value. The items with the lowest mean values were item no 1-"the font and font size in the system make it easy to read”, and
item no 6-"the colors of the navigation elements (such as buttons, scroll bars, drag-and-drop markers) are appropriate”. During
the observations, it was determined that the question root statement was not seen due to the small font size, especially in the
simulation questions, and therefore, the questions were skipped before they could be answered. Furthermore, the low mean
value in item 6 coincided with the “drag and drop pointer was not detected” finding in section 4.1.

4.4. Findings on Usability Problems

In the usability evaluation of OSAT, some usability problems were identified as a result of the observations and screen
recordings. These problems are presented in Table 6.

Table 6

Findings on usability problems

Task no Problem f

1-2 Trying to login to the system without registration 11

3 Trying to complete the task without filling all the demographic form 12
fields

4 Cannot find institution information selection menu 10

5 Cannot find the test list in the menu

6.11 Cannot detect the drag and drop pointer in sorting question 5

_661214; 6.13 Cannot understand how to respond to simulation questions 9

7 Cannot find the logout menu 6

As seen in Table 6, one of the situations where the participants experienced the most problems was trying to login to the
system without registration. It was determined that this was due to the fact that the login was located as a button, and the
registration was also located as a link under the login button, and thus, the participants did not notice the registration link.
Additionally, since the target group was low-skilled adults, it was observed that their digital skill level for online activities
was quite low.
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After login to the system, the demographic form is presented to the participants, and other operations cannot be started
without filling all the fields. If there are fields left blank, the save button should be pressed after filling them. Therefore,
another common problem was trying to complete the task without filling all the demographic form fields. The participants
spent a lot of time in this task until they realized this situation. It may be stated that this was due to the long demographic

form and the carelessness of the participants.

In addition to these, failure to find the institution information selection menu and failure to find the test list in the menu were
among the important problems. When the screen recordings and observation data were examined, it was determined that
the participants clicked on different places on the web page and randomly found the menu after a few tries. However, the
menu icon was a standard icon used in digital systems. For this reason, it is thought that these problems were experienced
due to the very low digital skill level of the target group.

It was observed that some participants could not use the drag and drop pointer in the sorting question task. In the simulation
questions, it was determined that most of the participants did not understand how to respond to the question. Such that,
according to the data in Tables 3 and 4, it was seen that the participants P10 and P14 left the system without answering any
of these questions. It may be stated that this was again due to the low digital skill level of the target group.

Furthermore, it was determined that some participants found the exit menu by trying (like other problems regarding not
finding the menu), and some of them even dropped out of the system by closing the browser. Similarly, although the logout
icon was also a standard icon used in digital systems, the users experienced problems here as well due to their low digital

skill levels and the small font size of the question root statement.
5. DISCUSSION AND CONCLUSION

In this study, it was aimed to evaluate the usability of OSAT developed to evaluate the literacy, numeracy and digital skills
of low-skilled/underqualified adults within the scope of the online skill assessment project. The sample consisted of 14 adults
between the ages of 18 and 40 who had graduated from secondary school at most and these formed the target group of the
project. In the process of the usability evaluation of OSAT, the user-based method, in which user experiences are employed
(Dillon, 2001), and the usability framework determined by ISO 9241-11 (1998) were used. An observation form and a
satisfaction questionnaire developed by the researchers were used as the data collection tools. The effectiveness, efficiency
and satisfaction attributes of OSAT were evaluated as usability measures. Depending on this, in the usability evaluation of
OSAT, according to the data obtained from the screen recordings, effectiveness was considered as the completion rate of the
tasks, and efficiency was considered as the completion duration of the tasks. Satisfaction was also considered as values
obtained from the satisfaction questionnaire data. The usability test was conducted for the application module, which is the
user web interface of OSAT. For this, a total of 20 tasks, including 7 main tasks, were determined. While determining the
usability tasks for the application module for which the usability test was performed, to make a comprehensive evaluation,
all menu operations and test interfaces of the application module were aimed to be included.

According to the findings, the participants completed most of the tasks at a high rate. Although the mean time to complete
each task varied, the participants completed the tasks approximately between 12 and 25 minutes. Giilbahar, Kalelioglu, &
Madran (2008), in their study with 5 students and 5 academicians, evaluated the usability of a higher education web-based
assessment and evaluation tool, WebQuest, and concluded that the tasks were completed with a 75% success rate. According
to the findings of the satisfaction questionnaire, it is possible to say that the participants were generally satisfied with the
use of the system. Karahoca, Karahoca, & Giinoglu (2009) analyzed the usability of a web-based exam automation system
they developed in terms of the learnability, controllability, design, and satisfaction factors through a survey and concluded
that the system was successful in terms of satisfaction. In another study, Lai, Chen, & Chou (2017) aimed to examine the
interface design of a web-based formative assessment system. In the study attended by 28 college students, user experiences
were collected through a web assessment usability questionnaire and a web assessment interface survey. So, the results
indicated that overall usability scores were high. Similarly, in the usability evaluation of a web-based assessment tool
developed for improvement of communication and active listening skills, no technical difficulty was reported, and the
participants were satisfied with the system according to the survey data (Cheon & Grant, 2009).
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Some usability problems were identified as a result of the observations and the detailed examination of the screen recordings.
These problems provided important clues for the updates to be made in the design of the system to make the system more
usable before the system is opened to end users. Primarily, one of the situations where the participants experienced the most
problems was trying to login to the system without registration. It was determined that this was caused by the participants
not noticing the registration link. To solve this problem, the registration link was changed to a button like the login and
positioned next to the login button to increase its visibility. Another common problem was trying to complete the task without
filling all the demographic form fields. For this situation, an explanation was added at the beginning of the relevant page
that all fields are mandatory. Not being able to find the menus was also one of the major problems. Although the most widely
used icons were used in the OSAT design, the very low digital skill level of the target group led to these icons not being
understood. For this reason, the icons were removed, and the related operations were transformed into text forms such as
“menu” and “logout” in order to make it easier for users to understand. In addition to these, it was observed that some
participants could not use the drag and drop pointer in the sorting question task. Therefore, the explanation “by dragging up
and down” was added to the root statement of the question, and the pointer was made more explicit. In the simulation questions,
it was determined that most of the participants did not understand how to answer the questions. It was observed that this
problem was due to the small font size of the question root statement and the low digital skill level of the target group. In
order to overcome this problem, the font size of the question root statements in the simulation questions was changed, and

small hints on how to answer the questions were added.

Although the discussion was limited due to the scarcity of studies on the usability of online assessment systems and the fact
that most of them were based on survey data, it is possible to say that task-based usability tests, in which user experiences
are employed, are guiding researchers in designing and developing systems. Nowadays, when learning and teaching processes
are transferred to online environments, assessment, which is a part of this process, comes to the fore. So, many online
assessment tools are used or developed to determine the quality of education. Therefore, it may be stated that more detailed
usability studies are needed for these online assessment systems. Moreover, although no matter how the system was designed
in line with universal design principles, situations where features such as the prior knowledge and skill level of the target
group come to the fore, and as in this study, they oblige the system to be designed specifically for the target users. As a matter
of fact, Battal & Cagiltay (2015) emphasized that the user profile that will use the system according to the intended use of
the system should also be taken into consideration while designing systems. Finally, for future research, it may be recommended
to conduct studies on the usability evaluation of online assessment systems with larger samples, where different methods

may be employed, and in-depth findings and indicators may be revealed.

By the way, OSAT, which was developed within the scope of the project supported within the framework of the EaSI Program,
sets an example of supporting the dissemination of skills assessment in the implementation of the EU’s Upskilling Pathways
policy. In this context, the OSAT is expected to serve stakeholders such as Turkish Employment Agencies or Development
Agencies, who need individual skills assessment of low-skilled/underqualified adults nationally and/or regionally. Thus, it
will be possible to determine the training they need by evaluating the current skill levels of the individuals and to provide

the necessary training opportunities, as well as to ensure the sustainability of the developed tool.
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APPENDIX

Satisfaction Questionnaire

Item No

Items

@
Strongly disagree

2
Disagree

3)
Neutral

“@

Agree

(E))
Strongly agree

The font and font size in the system make it easy to read.

The harmony of the background color and text color in the system makes
it easy to read.

The images in the system and on questions are comprehensible.

Design

The colors of the menus in the system are appropriate.

The colors of the form elements (such as option buttons, input boxes,
checkboxes) are appropriate.

The colors of the navigation elements (such as buttons, scroll bars, drag-
and-drop markers) are appropriate.

The placement of the pages in the system on the screen is appropriate.

The placement of the menus in the system on the screen is appropriate.

The placement of the form elements (such as option buttons, input boxes,
checkboxes) in the system on the screen is appropriate.

Navigation

The placement of the navigation elements (such as buttons, scroll bars,
drag-and-drop markers) in the system on the screen is appropriate.

The clickable items (links) in the system are comprehensible.

The content in the system is easy to follow.

Generally, the system is easy to use.

The help menu is not needed in order to understand the usage of the
system

Ease of use

The instructions and explanations in the system are sufficient.

All pages and links in the system work smoothly.
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ABSTRACT

Biofuels today are a good solution in the tendentiously declining stocks of raw materials for conventional fuels.
They are used by adding in a certain percentage to usable fuels for transport combustion systems. Their
environmental performance is also a good feature in environmental protection. European and global scale, there
is anincreased use in the coming years, adopted in prescriptions and directives. One of these biofuels is bioethanol,
which also finds other applications in the industry and bits. For this purpose, optimal supply chains (SC) are
developed, including suitable raw materials, technologies and equipment. This can be done by developing a
mathematical model describing the extremely large number of parameters and factors, as well as their limits for
real application. Then it is necessary to conduct numerical experiments through multifactorial and multi-critical
optimization. The development presents the mathematical model and its software implementation on the GAMS
platform. Modeling and optimization has been carried out according to economic and environmental criteria, and
the results obtained can be used to build optimal SC for a particular territory — region, state or country.
Keywords: Modeling, Optimization, Bioethanol, Supply Chain
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1. INTRODUCTION

In recent years, the global population has markedly increased, resulting in a greater demand for energy and a higher
consumption of petroleum fuels, which has led to the gradual depletion of reserves. Rising population also puts greater
demands on the transport sector, which accounts for about 30% of total energy consumption in Europe. In turn, all of this
leads to an increase in greenhouse gases released into the atmosphere. These facts motivate scientists to look for alternative
energy sources, especially those derived from renewable raw materials, such as biomass. It is the only suitable and renewable
primary energy resource from which alternative transport fuels such as bioethanol, biodiesel and biogas can be obtained in
the short and long term (Sun et al., 2002; Hamelinck et al., 2005).

The expert group set up by the European Commission has estimated that there is great potential for biofuel production (out
of the actual 2% of total fuels used, with a target of 25% in 2030) (ftp:/ftp.cordis.europa.eu). In order to replace the share of
fossil fuels required by Directive 2003/30 / CE (European Parliament Directive), it is permissible for the land used for biomass
production to be between 4-18% of the total EU agricultural land. Sustainability assessment requires sustainable technologies
for the production of biofuels from different types of raw materials. In addition, technical and economic analyses (Sassner
et al., 2008) are also important to assess long-term sustainability in terms of resource consumption.

To achieve this goal, as well as to deliver a competitive product to the market, it is necessary to establish a stable, reliable,
sustainable, environmentally friendly and optimal resource-supply chain (SC). The construction of such a SC can be a
difficult task due to the scale and complexity of the system. SCs have great economic and environmental potential, which
makes them a promising source for the production of environmentally friendly biofuels (Bowling et al., 2011). For this
purpose, sustainable resource-supply chains must be established, which consider all stages of the production of the respective
biofuel. Biofuel supply chains provide opportunities to improve the economic, environmental, and social performance of
production systems (Harahap et al., 2020). However, careful planning of plant configuration, harvesting, production and
field, and plant locations have a significant value in obtaining the maximum benefits from these systems. Likewise, feedstock
availability and spatial distribution, product demand, and biofuel supply chain costs affect the overall economics of the plants,
requiring proper strategy preparation to direct and promote investments over time (Gupta et al., 2020).

A bi-objective mixed-integer linear programming (MILP) model was proposed to formulate the optimal design and planning
of a bioethanol supply chain network considering competition of food and biomass feedstock over the available croplands.
The performance of the proposed model was demonstrated through a multi-feedstock bioethanol supply chain. From this
study we can conclude that the proposed integrated land planning-network design framework outperforms hierarchical
approaches in which network design and land planning problems are solved separately in a sequential manner (Rahemi et
al., 2020).

Biofuels have a number of advantages over conventional fuels: They are high in calories, they are cheap and affordable, they
burn less harmful oxides and they have little residual ash. Bioethanol can be produced from different types of raw materials.
They are classified into three categories of agricultural biomass containing starchy materials (wheat, potatoes, cassava, corn,
rice, barley and sweet potatoes), sucrose (sugar beet, sugar cane, sweet sorghum and fruit) and lignocellulosic materials (for
example of straw, wood and grass). The environmental impacts caused by large-scale lignocellulosic biomass production
and the economic impacts of inefficient bioenergy production from low-energy biomass feedstocks are two factors which
limit the successful development of the bioenergy sector (De Meyer et al., 2014; Ko et al., 2020). Therefore, efficient
management of the lignocellulosic biomass supply chain (BBSC) is essential for second-generation biofuel development
projects (Sharma et al., 2013).

In recent years, bioethanol has become one of the most important biofuels, which is renewable and environmentally friendly.
(Balat et al., 2008; Balat et al., 2009). Bioethanol can be used in its pure form in special hybrid engines or mixed with gasoline
in various proportions. Another advantage should be noted, namely the higher octane number and higher heat of vaporization
(Kim etal., 2005). It is an enriched fuel with 35% oxygen, which reduces particulate matter and nitric oxide (NOx) emissions
during combustion. It is biodegradable and contributes to sustainability (Balat et al., 2009). In addition, bioethanol is also
an excellent fuel for future modern hybrid vehicles.
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Bioethanol-gasoline blends in the range of 5-20% can be used without any engine improvement. This mixing contributes to
the increase of fuel in the combustion process (Hsich et al., 2002). The profile of greenhouse gas emissions (CO, HC and
NOx) emitted during the combustion of such mixtures is also improved by reducing CO and hydrocarbon (HC) emissions,
which are the results of increased flammability of the overall combination (Hsieh et al., 2002; Najafi et al., 2009). However,
CO2 emissions are increased by mixing gasoline and bioethanol, precisely because of the improved combustion (Hsich et
al., 2002). At the same time, NOx emissions vary significantly compared to clean petrol engines, but the results are usually
less predictable than HC and CO measurements, with NOx generation directly dependent on the engine type (Hsieh et al.,
2002).

2. AIM

The main purpose of this study is to conduct modeling and optimization of the bioethanol supply chains needed for a particular

territory, region, state or country.

The optimization problem is solved using an economic criterion, as the environmental one is defined as a constraint or vice
versa. The article includes a mathematical model and software implementation for multifactorial and multi-criteria optimization.
The approach should be used to meet the bioethanol needs of a particular region, state or country.

3. MATHEMATICAL MODEL DESCRIPTION
We need to create mathematical models so that the created Supply Chain can work at an optimal level.

Mathematical modeling goes through the following main stages: Problem statement; Creating a mathematical model; Selection
or development of a numerical method; Compiling an algorithm; Programming; Obtaining results from the model; Modeling
acycle until satisfactory results are achieved in comparison with the real modeled process or object, experiment; Implementing
the results of the model in practice.

A super-structured SC for biofuels includes a set of biomass sites, a set of search areas, as well as potential locations for a
number of collection facilities and biorefineries. The mathematical model is coded using GAMS software and is a decision
tool.

Basic dependencies

As noted above, the assessment of the production and distribution of bioethanol (E100) has to be made on the basis of three
criteria: economic, environmental and social.

*  Model of total environmental impact of Bioethanol Supply Chain (BSC)

The environmental impact of the SC is measured in terms of total greenhouse gas emissions (kg CO, —eq ) resulting from the
life-cycle activity. They are converted into carbon credits multiplied by the market price of carbon emissions (kg CO, —eq).

The environmental objective is to minimize the total amount of equivalent greenhouse gas emissions resulting from the
operation of SC. The wording of this objective is based on a “life cycle” analysis, which takes into account the stages from
the biomass production to its use as liquid fuel in the transport sector and includes:

» cultivation and harvesting of biomass,

» transport of biomass to processing facilities,

» transport of bioethanol (E100) to mixing areas and customer centers,

» liquid transport fuels distribution in the search areas,

» emissions from the use of bioethanol (E100) and petrol in internal combustion engines.

The ecological criteria will represent the total impact on the environment during the operation of SC, through the obtained

greenhouse gas emissions at each time interval. € T . These emissions are equal to the sum of the environmental impacts
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of each stage of the life cycle. Greenhouse gas emissions are usually determined as follows for each time interval £ €7':

TEI, = ELS, + ELB, + ELD, + ETT, + ESW, + ESTRAW, + ECAR,,Vt (1
where,
TEI, Total GHG impact at work on BSC for each t €T . [kgCO, —eqd ™ ];

ELS, | Environmental impact of the life cycle stages;

ELB

t

ELD

t

ETT,

ESW,  GHG impact from solid waste recovery for all time intervals 1 € T;

ESTRAW, GHG impact generated by the utilization of residual straw in the areas for each time interval r e T';
ECAR,  GHG impact of Usage bioethanol and gasoline, [ kg CO, —eqd™].

The environmental impact assessment at each stage of the life cycle includes:

* ELS, Cultivation of biomass;

* ELB, Production of bioethanol (E100);

o ELD, Preparation of petroleum gasoline;

* ESW, Recovery of solid waste;
ETA

Transport of biomass;

» ETE, Bioethanol transportation (E100);

* ETD, Gasoline transportation;

o ETW, Solid waste transportation;

* ETU, Straw transportation;

e ETV, Transportation of wheat/corn for food security;

* ECAR, Bioethanol (E100 )and gasoline uses in vehicles .

«  Model of total cost BSC TDC,, [$ year™']

Annual operating costs include biomass cultivation costs, local fuel distribution costs, costs for production of final products,
costs for transport of raw materials and final products. Production costs include fixed annual operating costs, as a percentage
of total investment capital, and variable costs, which are proportional to the amount of processing. Transportation costs take
into account both distance-fixed costs and distance-variable costs. The economic assessment is determined according to the
total investment costs for the bioethanol production facilities (E100), the costs for the construction of the production facilities
and the operation of the BSC for the period of operation. This price is expressed by the dependence (2) for each time interval
tel:

TDC, = TIC, + TIW, + TPC, + TPW, + TTC, + TTAXB, —~TL,~TS,, Vit Q)
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where,
TDC,~ Common cost of an BSC for year [ $ year™];

t
TIC, Common investment costs of production capacity of BSC per year [$ year];

TIw,  General investment costs of solid waste plants per year [$ year'];

TPC,  Costs for production of biorefineries [$ year™];

TPW,_  Production cost for solid waste plants [$ year'];

TTC  Total costs for transportation of a BSC [$ year™'];

TTAXB, A carbon tax levied according to the total amount of CO, generated in the work of BSC [$ year™'];
TL, Government incentives for bioethanol production and use [$ year™].

TS Total costs of selling straw for other purposes, [ $ year™].

e Model of social assessment of a BSC Job,, [Number of Jobs]

The IBSC Social Assessment Model is to determine the expected total number of jobs created (Job, ) as a result of the operation
of all elements of the system during its operation.

Job, = NJ1, + LT,NJ2, + LT,NJ3,, V't ?3)
The components of Eq (3) are defined according to the relations for each time interval,

NJ1,  number of jobs created during the installation of bioethanol refineries and solid waste plants,

NJ2, number of jobs created during the operation of bioethanol refineries and solid waste plants,

NJ3, number of jobs created by cultivation of bioresources for bioethanol production,

LT, Duration of time intervals [year]

NI =S S (M JobB,Z,, )+ 3 3 (M Job W, ZW,,,)

4 wt

peP feF seS wel

NI2, =3 S (M2 g0b0, ZF,, )+ 3 S (M JobOW,ZWF,, )}, Vit @
peP feF seS wel

NJ3, =Y 3 (JobG,PBB,,)
iel geG

Equations (3 and 4) represent a simplified model of the social evaluation criterion, which was first discussed in detail in
(Osmani et al., 2017).

4. FORMULATION OF THE OPTIMIZATION PROBLEM USING THE MATHEMATICAL
MODEL

The optimization procedure uses a set of decision variables, both binary and continuous, that minimize the selected objective

function. The independent variables of the solution are:

* SC structure, which includes: size, location of biorefineries and number,

* rate of biomass cultivation of each type and technology for bioethanol production,
* location of bioethanol production facilities and biomass sites,

* location of the facilities for utilization of the generated solid waste in the production of bioethanol,
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* flows of each type of biomass and bioethanol between cells,

* modes of transport for delivery of biomass and bioethanol,

* greenhouse gas emissions for each stage of the life cycle,

e transport costs _for each transport connection and transport regime,

* biofuel distribution processes to be sent to blending and search areas.

4.1. The Following Model Considers Two Objective Functions that Determine:

4.1.1. Economic sustainability ( COST or COST,,; ): Minimization of the total logistics costs of the supply system, taking
into account fixed, variable and emission costs [$]:

COST =Y (LTTDC,) ®)

tel
6
COSTy; =Y (LTTBG) ©

tel

4.1.2. Environmental resilience (ENV or Cost,, ): Minimize the total amount of greenhouse gas emissions, calculated in
units of [kg or §] carbon dioxide equivalent [ kg CO, —eq |
ENV =Y (LT, TEL) %)

telT

COStENT/ = CCOZENV (8)

Which CostENV [$year'] is the price to be paid to prevent the environmental impact of the amount of carbon dioxide
equivalent, while the Global Warming Ratio [$/kg CO, —eq] (the most commonly used values are 0.135$8/kg CO, —eq) is
according to (Miret et al., 2016).

4.1.3. Social sustainability (JOB): Increasing the social impact of the systematic operation of the supply chain [Number of
Jobs]:

JOB= (LT, Job,) ©)

teT
The problem for the optimal design of BSC is formulated as MILP for different target functions, as follows:
4.2. Models of Objects with One Criterion

The first approach considers that the SCM problem has only one target optimization function, which is usually an economic
or environmental variable.

The strategic design of the SC integrates two levels of planning: solutions for the configuration of the SC and the task of
each refinery, solutions for planning the flows of biomass and fuels in the network.

4.2.1. Minimizing greenhouse gas emissions, [kgCO,-eq.]

The environmental objective is to minimize the total annual CO,- equivalent greenhouse gas emissions resulting from the
operation of the bioethanol and gasoline SC’s used to ensure the energy balance of the regions. The formulation of this task
is based on the total greenhouse gas emissions in the SC and other fuels are calculated based on the LCA approach, in which
emissions are added throughout the life cycle.

The task for determining the optimal location of the facilities in the regions and their parameters is formulated as follows:
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Find : X [Decision variables]"
MINIMIZE{ENV (X, )} — (Eq.7)

s.t.: {subjecttopre - imposedrestrictions} (10)

The objective function (7) and the constraints (subject to pre-imposed restrictions) are linear functions with respect to all
independent variables.

4.2.2. Minimize annual costs [$]

Economic value is of the utmost importance and it is not necessary to integrate other objectives, such as environmental
greenhouse gas emissions, in models based on the same objective.

The economic objective is to minimize total annual costs, including total annual capital costs, annual operating costs, annual
government incentives and CO,-issuance costs. The task for determining the optimal location of the facilities in the regions
and their parameters is formulated as follows:

Find : X, [Decision variables |
MINIMIZE{COST(X, )} — (Eq.5)
s.t.: {subj ecttopre —imposedrestri ction} (11)

The objective function (5) and the constraints (subject to pre-imposed restrictions) are linear functions with respect to all
independent variables.

4.3. Multicriteria models

The second class formulates the strategic decisions of SC as multi-criteria (multi-purpose) models. The planning decisions
are almost the same. However, additional goals are added in the optimization process.

The reference point approach uses the target values F,l-re‘/ " found by separately solving the optimization problem for a given
set of targets (5) - (9) and finding an optimal Pareto solution that minimizes the overall loss function of the reference values
Fn.re/ . For example, for two purposes - total costs MINIMIZE{COST(X )} and MINIMIZE{ENV(X))} greenhouse gas emissions
- the decision problem is solved as follows:

Find : X,[Decision variables]’ Find : X [Decision variables |’
COST(X,) = Total cost
ENV(X,)= GHG Emissions

s.t.: {subjecttopre — imposedrestrictions} si.: {subjecttopre — imposedrestrictions| (12)

=|To MIN.: Z,(X,) = Zz‘,(é,f(X,)Wﬁ)

i=1

To MIN.:F,(X,):[

Where 0, (X,) are the normalized losses for each objective of the reference value Eiref and w, are the weighting factors
representing the priorities given for each objective.

The “e-limitation” method is used to minimize costs while ensuring that life-cycle greenhouse gas emissions are acceptable.
In this method (with inverse articulation of preferences), one goal is chosen for optimization, and the rest are reformulated
as constraints:

Find : X,[Decision variables |

Find : X [Decision variables |’
COST(X,) = Total cost IBSC]

= | To MIN.: F(X,)= COST(X,)

{ENV(X[ )<e }

{subjecttopre - imposedrestriction}

ENV(X,)=GHG Emissions

st {Subjecttopre - imposedrestrictions} s.t.:

To MIN:E(X)z[

13)

By progressively changing the limits €, which represent the greenhouse gas emission limit in this case, samples can be taken
from different points on the front of the Pareto. By calculating the extremes of the Pareto front, the range of different objective

functions can be calculated and the constraints can be selected accordingly.

Acta Infologica, Volume 6, Number 1, 2022 39



Mathematical Modeling and Optimization of Supply Chain for Bioethanol

Problems 4.1.1. and 4.1.2. are standard MILPs and can be solved using standard MILP techniques. The model was developed
by the commercial software General Algebraic Modeling System (GAMS) (McCarl et al., 2008) and chooses the cheaper
routes from a set of biomass supply points to a specific plant and in addition to a set of points to achieve bioethanol. The end
result of the optimization problem will be a set of installations together with their respective points of biomass, bioethanol

and gasoline.
5. RESULTS

The approach described above is applied for numerical modeling of Supply Chains for bioethanol for the territory of the
Republic of Bulgaria. It occupies an area of 110,000 square kilometers on the Balkan Peninsula in Europe. The country is
divided into 27 administrative regions (Ivanov et al., 2014), each of which has specific geographical and climatic features.

For the practical application of the approach it is necessary:
- to introduce the constant and known parameters, as well as the variables that are subject to optimization;
- to define the target functions and all restrictions;

- to introduce the time set of intervals on the planning horizon t={1,2,..,T}. The index t indicates the variable or parameter

corresponding to the scheduling interval t™;

- to introduce the restrictions on:

o The capacity of the production facilities, which is

restricted by the lower and upper limits:

o Current eligibility limit of SC

o The total environmental impact of all neighboring

regions

o The material balance for bioethanol and biomass in

. . ., ) the regions
o Restriction guaranteeing the regions’ needs for biomass
for technical purposes o The mass balance between bioethanol production

- . . . facilities and customer consumption areas
o Restriction guaranteeing the regions’ needs for grain

to meet food requirements o Crop rotation of crops in the region

o Limitation of the capacities for utilization of the solid o Guaranteeing the overall energy balance of the region

waste from the upper and lower limits . .
PP o Ensuring and guaranteeing the energy balance of each

o Logical constraints customer area

o Transport restrictions o Guarantee and delivery of the required amount of fuel

for each region

For the successful application of the approach for numerical modeling and optimization of SC for bioethanol it is necessary
to use information about the territorial and climatic features of the region (/; /; Kondili et al., 2007), with the possibilities for
cultivation and use of potential raw materials (). In addition, selection of appropriate technology for bioethanol production
(Lennartsson et al., 2014), location of biorefineries and gasoline warehouses, transport communications (Ivanov et al., 2013;
; http://www. europabio.org/) and specific climatic features are all matters to be taken into account. The main target functions
are related to the total costs of SC for bioethanol (http://www.biofuels.apec.org/), its price to the end user and compliance
with environmental standards for environmental pollutants.

Optimization problems can be formulated and solved at the following Optimization criterion: minimum amount of GHG

emissions and minimum average annual costs.

In Fig. 1 presents the result of the modeling of SC for bioethanol in the territory of Bulgaria for the location and logistics of

biorefineries, gasoline storages and utilization capacities in 2020 in case of minimum total annual costs.
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‘ . Gasoline storage ‘ . Bioethanol (E100) plant ‘ - Solid waste plant

Figure 1. Optimal structure of the SC for bioethanol and logistics links in terms of the supply of bioethanol and petrol, as
well as the logistics of solid waste transportation to the recycling plants for 2020.

CONCLUSION

Biofuel production is expected to develop rapidly in the coming decades because of growing environmental pollution, the
inefficient use of energy and a global energy crisis. The energy future of the world is inextricably linked with the development
of techniques for the controlled production of biofuels.

This paper presents an approach for a Bioethanol Supply Chain on economic and environmental criteria, taking into account
the main characteristics of biofuels such as seasonality for supply of raw materials, geographic diversity and availability of
biomass, other conversion technologies, recycling of by-products, distribution demand, and the regional economic situation.
The presented model allows for the minimizing of economic costs and the reduction of harmful emissions released in the
chain by making the necessary compromises. The design of optimal SC for biofuel can solve a wide range of issues related
to biofuels because this area changes very quickly.

In this study, an approach for numerical modeling and optimization according to economic and environmental criteria of
bioethanol supply chains was developed. It includes a mathematical model and its software implementation on the GAMS
platform for multiparametric optimization. The approach was successfully applied to the territory of the Republic of Bulgaria

and it is hoped that it can be applied to another country, state or region.
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0z

Protein, canli organizmalarin biyolojik siireclerinde ¢ok dnemli bir role sahiptir. Proteinin islevini bilmek, biyoloji
ve tip alaninda gelecekteki galismalara biiyiik katki saglar. Proteinin fonksiyonunu anlamak igin ii¢ boyutlu
yapisint anlamak 6nemlidir. Protein yapisini ¢oziimlemek igin X-151n1 kristalografisi ve NMR gibi deneysel
yontemler kullanilmasina ragmen, sonuglarin yetersiz oldugu kanitlanmistir. Bu nedenle, proteinlerin {i¢ boyutlu
yapisinin tahmini, siireglerdeki en 6nemli konulardan biri haline gelmektedir. Birincil yapi olarak bilinen amino
asit dizisinden proteinin ti¢ boyutlu seklinin belirlenmesi zorlu olarak tanimlandigindan, ikincil yapinin tahmin
edilmesi bu konuda 6nemli bir rol oynamaktadir. Literatiirde protein ikincil yapisini tahmin etmek i¢in makine
ogrenmesi ve son zamanlarda derin 6grenme gibi birgok yontem kullanilmistir. Bu makale, yaygin olarak
uygulanan dort derin 6grenme yontemi olan CNN, RNN, LSTM ve GRU kullanilarak gelistirilen modellerin
performanslariin bir karsilastirmasini saglamayr amaglamaktadir. Bu modellerin egitimi ve test edilmesi
amactyla CB513 veri seti kullanilmis, buna ek olarak dogruluk, f1 skoru, dogruluk ve kesinlik gibi performans
degerlendirme olgiitleri uygulanmigtir. CNN, RNN, LSTM ve GRU modellerinin dogruluk oranlari sirastyla
%82,54, %82,06, %81,1 ve %81,48’dir.

Anahtar kelimeler: Protein ikincil Yap: Tahmini, CNN, RNN, GRU

ABSTRACT

Proteins play a crucial function in the biological processes of living organisms. Knowing the function of the
protein offers significant insight into future biological and medical research. Since a protein’s shape determines its
function, it is important to understand the protein’s 3D structure. Although experimental methods such as X-ray
crystallography and nuclear magnetic resonance (NMR) have been used to examine the shape of proteins, so far
the results have been insufficient. As a result, predicting the 3D structure of proteins is crucial. Determining the
3D structure of a protein from its primary structure is challenging. Therefore, predicting the protein secondary
structure becomes important for studying its structure and function. Many emerging methods, including machine
learning, as well as deep learning, have been used to predict the secondary structure of proteins and comprise a
crucial part of Structural Bioinformatics. The goal of this study is to compare the results generated by predictive
models that were created using the four most frequently utilized deep learning methods: convolutional neural
networks (CNN), recurrent neural networks (RNN), long short term memory networks (LSTM), and gated
recurrent units (GRU). The CB513 dataset was used to train and test these models, and performance evaluation
metrics viz. accuracy, f1 score, recall, and precision were applied. The CNN, RNN, LSTM, and GRU models had
an accuracy of 82.54%, 82.06%, 81.1%, and 81.48%, respectively.

Keywords: Protein Secondary Structure Prediction, CNN, RNN, GRU
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Derin Ogrenme (CNN, RNN, LSTM, GRU) Kullanarak Protein Tkincil Yapt Tahmini

1. GIRIS

Proteinler, canli organizmalarin temel bileseni olup tiim canli yapilarinda bulunarak biyolojik siireclere katilirlar (Allison,
2007). Proteinlerin temel yapist olan amino asit dizilimlerinde meydana gelen katlanmalar proteinin {i¢ boyutlu yapisini ve
fonksiyonunu belirler (Dill & MacCallum, 2012). Bu sebeple, proteinlerin yapilarinin bilinmesi, fonksiyonlarini ve proteinlerin
rol aldig1 biyolojik siirecleri anlamak i¢in olduk¢a 6nemlidir (Liu & Hsu, 2005).

Proteinler birincil ikincil, liglinciil ve dordiinciil yapi durumlarinda bulunmaktadir. Proteinlerin yapi tagi olarak bilinen
amino asitler arasinda kurulan peptid baglar1 ile olugan polipeptid zinciri birincil yap1 olarak adlandirilmaktadir. Birincil
yap1 proteinin {i¢ boyutlu yapisini ve islevini belirleyen temel yapidir. Birincil yapida meydana gelen diizenli katlanmalar
proteinin ikincil yapisint olusturur. Temel ikincil yapt motifleri sarmal (Helix), tabaka (Sheet) ve dongii (Loop) olarak
tanimlanmaktadir. Uciinciil yapr, ikincil yap1 durumda meydana gelen etkilesimler sonucunda olusan ii¢ boyutlu yapidir.
Birden fazla polipeptid zincirinden olusan bazi proteinlerin olusturdugu yap1 ise dordiinciil yapi olarak bilinmektedir.

Proteinlerin {i¢ boyutlu yapilart X-1s1n1 kirinimi, Niikleer Manyetik Rezonans ve elektron kristalografisi gibi deneysel
yontemlerle ¢oziimlenebilmektedir. Ancak bu yontemlerle ¢éziimlenebilen protein sayisi sinirli oldugundan ve zaman
aldigindan (Moraes, Evans, Sanchez-Weatherby, Newstead, & Stewart, 2014) bilgisayarli teknikler kullanilarak gerceklestirilen
protein yap1 tahmini ¢aligmalar1 6ne ¢ikmaktadir. Proteinlerin amino asit dizilimi kullanilarak ikincil yapisinda meydana
gelen katlanmalarin tahmin edildigi ikincil yap1 tahmin ¢aligmalari, proteinlerin yapi tahmininde kullanilan 6nemli bir
asamadir (Branden & Tooze, 2012).

Protein ikincil yap tahmini ¢alismalari ilk olarak 1970°1i y1llarda baslamustir. Istatiksel metotlar kullanilarak gerceklestirilen
bu caligmalar %50-60 tahmin basarisina sahiptir. Literatiirde bu ¢aligmalar birinci nesil olarak tanimlanmaktadir (B. Rost
& Sander, 2000). GOR (Garnier, Osguthorpe, & Robson, 1978) ve Chou-Fasman (Chou & Fasman, 1974) algoritmalari birincil
nesil yontemler arasinda yer almaktadir. 1980-1990 yillar1 arasinda, tek bir amino asit kalintisi yerine kayan pencere yontemi
kullanilmaya baslanmistir. Bu donemde, yapay sinir aglari, en yakin komsu algoritmalar1 ve istatiksel bilgi kullanilarak
gelistirilen yontemler kullanilmistir. Ikincil nesil olarak degerlendirilen bu yontemlerin basar1 oranlari ise %70’leri agamamustir.

Deneysel yontemlerle ¢6ziimlenen protein yap1 bilgisinin zaman igerisinde artmasi ile birlikte, verilerden 6grenen makine
o0grenmesi yontemleri tahmin ¢aligmalarinda siklikla kullanilmistir. Protein ikincil yap1 tahmin ¢alismalarinda siklikla
kullanilan makine 6grenmesi yaklasimlar1 arasinda yapay sinir aglar1 (Burkhard Rost & Sander, 1994),(Kneller, Cohen, &
Langridge, 1990), k-en yakin komsu (Yi & Lander, 1993),(Salamov & Solovyev, 1995), destek vektdr makineleri (Chen, Tian,
Zou, Cai, & Mo, 2007),(Nguyen & Rajapakse, 2003) yer almaktadir. Son yillarda, farkli problemleri 6grenmede basarili
olan derin 6grenme yontemleri protein ikincil yapt tahmini ¢alismalarinda da 6n plana ¢itkmistir.

Evrisimli Sinir Aglar1 (CNN) ve Tekrarlayan Sinir Aglar1 (RNN) ikincil yapi tahmin ¢aligmalarinda siklikla kullanilmaktadir.
Baldi ve arkadaglar1 protein ikincil yapisini tahmin etmek icin PSI-BLAST (Altschul et al., 1997) hizalamasi ile elde ettikleri
pozisyona 6zgii skorlama matrisi (PSSM) ve ¢ift yonli (bidirectional) tekrarlayan sinir ag1 kullanarak %76 Q3 basar1 orani
elde etmislerdir (Baldi, Brunak, Frasconi, Soda, & Pollastri, 1999). Bu yontem gelistirilerek Porter adi verilen bir web
sunucusu olusturulmustur (Pollastri & McLysaght, 2005). Porter 4.0 protein ikincil yap1 tahmininde %82,2 Q3 basar1 oranina
ulagsmistir (Mirabello & Pollastri, 2013). Heffarnan ve arkadaslar tarafindan gelistirilen yontemde, ¢ift yonlii tekrarlayan
sinir ag1 ve Uzun-Kisa Siireli Bellek (Long-Short Term Memory, LSTM) hiicreleri kullanilmis ve %84,48 Q3 basar1 elde
etmislerdir (Heffernan, Yang, Paliwal, & Zhou, 2017). Wang ve arkadaslari, SSREDNs (Secondary Structure Recurrent
Encoder—Decoder Networks) adini verdikleri yontemde ¢ift yonlii gegitli yinelenen birim (Gated Rcurrent Unit, GRU)
kullandiklart agi CB513 veri seti ile test etmisler ve %82,9 Q3 basar1 orani elde etmislerdir (Y. Wang, Mao, & Yi, 2017).
Wang ve arkadaglari tarafindan CNN ve LSTM katmanlarindan olusan yontem %80,18 Q3 basar1 oranina ulagsmistir (J.
Wang, Cheng, Zhao, & Lu, 2019). Ikincil yap1 tahmin ¢alismalarinda teorik limit %88 Q3 basar1 oran1 olarak belirtilmektedir
(Rost, 2003).

Bu calismada, derin 6grenme yontemlerinden CNN, RNN, LSTM ve GRU kullanilarak ag yapilari olusturulmus ve protein
ikincil yap1 tahmini icin CB513 veri seti kullanilarak aglar egitilmis ve test edilmistir. Aglarin performanslar1 basari orani,
dogruluk, kesinlik ve F1 skoru hesaplanarak karsilastirilmistir.
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2. MATERYAL VE YONTEM
2.1. Veri Seti

Cuff ve Barton tarafindan olusturulan CB513 veri seti (Cuff & Barton, 1999), protein ikincil yapt tahmin ¢aligmalarinda
siklikla kullanilmaktadir. Bu veri seti, toplamda 84119 amino asitten olugan 513 protein igermektedir. Bu ¢aligmada kullanilan
veri seti, CB513 veri setinde bulunan her bir amino asidin 539 6znitelikle temsil edildigi veri seti Aydin ve ark. ¢alismasindan
(Aydin, Kaynar, & Gormez, 2018) elde edilmistir. Veri setinde kullanilan 6znitelik sayisinin, her bir amino asit icin hesaplanan
49 6znitelik ve kayan pencere yontemi olarak adlandirilan hedef amino asidin ortada bulundugu 11 amino asit segilerek
etrafindaki amino asitlerle etkilesimini 6l¢mek icin kullanilan yontem ile toplamda 49x11 olmak {izere hesaplandig1
belirtilmistir. Kullanilan veri seti, 513 proteinin her birinin egitim ve test asamalarinda kullanilmasi i¢in hazirlanmis olan
yedi ¢apraz dogrulama kiimesinden olusmaktadir. Hazirlanan dort model belirtilen her ¢apraz dogrulama kiimesi ile egitilmis

ve test edilmigtir.

CB513

mH mE nl

Sekil 2.1. CB513 Veri Seti ikincil Yap1 Dagilimi

Veri setinde yer alan 84119 amino aside karsilik gelen sarmal (H), iplik (E) ve dongii (L) ikincil yapilarinda bulunma sikligi
Sekil 2.1.’de gosterilmektedir. Bu ikincil yapt durumlari veri setinde 0, 1 ve 2 degerleri ile temsil edilmektedir.

2.2. Derin Ogrenme Modellerin Gelistirilmesi

Bu calismada, protein ikincil yapisinin tahmini icin CNN, RNN, LSTM ve GRU olmak iizere farkli derin 6grenme modelleri
kullanilarak dort farkli derin ag olusturulmustur. Modeller, Google Colaboratory (“Colab,” n.d.) platformu kullanilarak
Python programlama diliyle hazirlanmistir. Veriler, ¢calisma ortamina aktarildiktan sonra program tizerinde 49x// olmak
tizere, 49 hedef amino asidin 6znitelik sayisini ve 11 hedef amino asit etrafindaki secilen amino asit say1sini (pencere boyutu)
temsil etmektedir, yeniden boyutlandirilmis ve egitim i¢in hazir hale getirilmistir. Amino aside karsilik gelen {i¢ adet ikincil
yapt durumu, sarmal (H), iplik (E) ve dongii (L), bulundugundan ii¢ sinifli tahmin yapilmistir. Her ¢apraz dogrulama egitim
setinin %10’u dogrulama seti olarak ayrilmistir. Ag katmanlar1 ve parametreleri belirlenen modeller her ¢apraz dogrulama

seti ile egitilmistir. Gelistirilen tiim modeller i¢in ayn1 islemler tekrarlanmistir.
2.2.1 CNN Modeli

Evrisimli Sinir Aglar1 kullanilarak gelistirilen bu model, girdi katmani, bir boyutlu konvoliisyon katmanlari, seyreltme
katmanlari, diizlestirme katmani ve yogun katmanlardan olusmaktadir. Konvoliisyon katmanlarinda sirasiyla 128, 64 ve 32
filtre tanimlanmistir. Kernel ise sirastyla 5, 3 ve 3 olarak belirlenmistir. Agirliklarin diizenlenmesini saglayan L2 regiilasyonu
bu katmanlarda 0,001 olarak se¢ilmistir ve ReLu aktivasyon fonksiyonu kullanilmistir. Seyreltme iglemi i¢in 0,20 orani
belirlenmistir. Cikti katmaninda sinif sayisini temsil eden ii¢ ¢ikig tanimlanmistir ve siniflandirma problemlerinde her sinif
icin tahmin olasiligin1 hesaplayan softmax aktivasyon fonksiyonu kullaniimistir. Sekil 2.2.’de CNN modelinin katman yapist
gosterilmektedir.
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InputLayer
ConvlD
Dropout
ConvlD
Dropout
ConvlD
Dropout
Flatten

Dense
Dense
Dense

Sekil 2.2. CNN Modeli Katmanlar1
2.2.2. RNN Modeli

Yineleyen Sinir Aglar1 kullanilarak gelistirilin RNN modeli, iki RNN katmanu ile iki yogun katmandan olusmaktadir. RNN
katmanlarinda sirastyla 64 ve 32 néron tanimlanmistir. RNN katmanlari ve ilk yogun katmanin aktivasyon fonksiyonu ReLu

olarak belirlenmistir. Cikt1 katmaninda, 3 néron ve softmax aktivasyon fonksiyonu tanimlanmistir. Modelin katman yapisi
Sekil 2.3’te gosterilmektedir.

InputLayer
l
SimpleRNN
'
SimpleRNN
l
Dense
l
Dense

Sekil 2.3. RNN Modeli Katmanlar1
2.2.3. LSTM Modeli

Kisa-Uzun Siireli Bellek kullanarak gelistirilen tiglincii model LSTM modeli olarak adlandirilip iki LSTM katmani ve iki
yogun katmandan olugmaktadir. LSTM katmanlarinda sirastyla 128 ve 64 noron yer almaktadir. LSTM katmanlarini
aktivasyon fonksiyonu tanh, yogun katmanin aktivasyon fonksiyonunda ise ReLu se¢ilmistir. Cikti katmani diger modellerde

oldugu gibi 3 cikistan olusmakta ve softmax aktivasyon fonksiyonu kullanilmaktadir. Sekil 2.4’te LSTM modelinin ag
katmanlar1 gosterilmektedir.

InputLayer
i
LSTM
l
LSTM
l
Dense
i
Dense

Sekil 2.4. LSTM Modeli Katmanlari
2.2.4. GRU Modeli

Bu calismada gelistirilen dordiinciil modelde, gegitli yinelenen birim kullanilmistir. Girdi katmani, GRU katmanlari, seyreltme
ve yogun katmanlardan olusan modelin katman yapisi sekilde gosterilmektedir. GRU katmanlarinda sirasiyla 100, 50, yogun
katmanda 50 noron ile aktivasyon fonksiyonu olarak tanh tanimlanmistir. GRU katmanlarinin ardindan 0,20 oraninda

seyrelme iglemi uygulanmaktadir. Cikti katmaninda, 3 ndron ile softmax aktivasyon fonksiyonu belirlenmistir. Sekil 2.5.’te
gelistirilen GRU modeli katmanlar1 gosterilmektedir.
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InputLayer
;
GRU
i
GRU
l
Dropout
;
Dense
l
Dense

Sekil 2.5. GRU Modeli Katmanlar1
Modeller, 0,0001 6grenme katsayisi ile ADAM optimizasyon algoritmasi ve 64 yigin boyutu kullanilarak egitilmistir.
2.3. Performans Degerlendirme Metrikleri

Bu calismada gelistirilen dort farkli derin 6grenme aginin performanslarini karsilagtirabilmek i¢in, siniflandirma problemlerinde
kullanilan basari orani, kesinlik, duyarlilik ve F1 skoru degerleri hesaplanmistir. Degerlendirme metriklerinin hesaplanmasi,
Sklearn kiitiiphanesi kullanilarak gergeklestirilmistir.

2.3.1. Basari1 Oram

Q3 basar1 orant, ii¢ sinifli protein ikincil yapi tahmin ¢aligmalarinda kullanilmakta ve sarmal (H), dongii (L) ve iplik (E)

siiflarmin dogru tahmin edildigi 6rnek sayisinin toplam drnek sayisina boliinmesi ile hesaplanmaktadir.

TP + TN

Basar Oran: = 40 P T TN+ FN

2.3.1. Duyarhhk

Cok siniflli tahmin ¢aligmalarinda duyarlilik (recall) her sinif icin ayr1 olarak, dogru tahmin edilen pozitif durumlarin (TP,
True Pozitive), pozitif durumlarin toplamina boliinmesi ile hesaplanir. FN (False Vegative), yanlis tahmin edilen negatif
durumlari temsil etmektedir.

TP

Duyarllllk = TP+—F1V

2.3.1. Kesinlik

Kesinlik (precision), dogru tahmin edilen pozitif durumlarin (TP), pozitif tahmin edilen tiim durumlara béliinmesi ile elde

edilir. Yanlis pozitif (FP, False Positive), yanlig tahmin edilen pozitif siniflari temsil etmektedir.

TP

Kesinlik = m

2.3.1. F1 Skoru
Duyarlilik ve kesinlik degerlerinin harmonik ortalamasi alinarak hesaplanan metrik F1 skoru olarak tanimlanmaktadir.

Duyarlilik * Kesinlik
Duyarlilik + Kesinlik

F1 Skoru = 2 *

3. ARASTIRMA BULGULARI

Bu calismada, CNN, RNN, LSTM ve GRU olmak iizere dort fakli derin 6grenme modeli gelistirilerek protein ikincil yap1
tahmini yapilmistir. Gelistirilen modellerin egitimleri gerceklestirildikten sonra, her ¢apraz dogrulama kiimesi i¢in test
edilmistir. Aglarin egitim ve test agamalar1 Google Colaboratory platformunda GPU kullanilarak gerceklestirilmistir. RNN
aginin GPU iizerinde egitimi CPU iizerinde ¢alistigindan daha uzun siirdiigiinden, tiim asamalar1 CPU iizerinde yiiriitilmiistiir.

Gelistirilen dort model, yedi ¢apraz dogrulama seti ile egitilip test edildiginden her model igin 14 yakinsama grafigi elde
edilmis olup, her bir modelin birinci ¢apraz dogrulama seti ile egitim asamasinda elde edilen yakinsama grafikleri 6rnek
olarak Tablo 3.1.’de verilmistir.
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Tablo 3.1. Birinci Capraz Dogrulama Seti ile Modellerin Egitimi Sonucunda Elde Edilen Basart Orani ve Kayip Degeri Grafikleri

Model Basar1 Orani Kayip Degeri
model accuracy model loss
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Egitilen aglarin her capraz dogrulama seti ile test edilmesinden sonra performanslarini karsilastirmak icin kesinlik, duyarlilik,
F1 skoru, Q3 basar1 oranlar1 ve karmasiklik matrisleri hesaplanmistir. Her bir modelin birinci ¢apraz dogrulama sonucunda

hesaplanan karmagiklik matrisleri 6rnek olarak Sekil 3.1, 3.2., 3.3. ve 3.4.’te gosterilmektedir.
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Gergek Smf

H E L
Tahmin Edilen Sinif

Sekil 3.1. CNN Modeli Birinci Capraz Dogrulama Seti Karmasiklik Matrisi

Gergek Simf

H E L
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Sekil 3.2. RNN Modeli Birinci Capraz Dogrulama Seti Karmasiklik Matrisi
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Sekil 3.3. LSTM Modeli Birinci Capraz Dogrulama Seti Karmasiklik Matrisi
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Sekil 3.4. GRU Modeli Birinci Capraz Dogrulama Seti Karmagiklik Matrisi

Modellerin toplam egitim siireleri, capraz dogrulama setleri i¢in hesaplanan degerlendirme metriklerinin agirlikli ortalamalari
ve basar1 oranlarinin standart sapma degeri tablo 3.2.’de yer almaktadir.

Tablo 3.2. Gelistirilen Modellerin Ortalama Degerlendirme Metrikleri

Egitim Siiresi Kesinlik Duyarhhk F1 skoru Basar1 orami Standart Sapma
CNN 13 dk. 39 sn. 0,8267 0,82 0,82 0,8254 0,0100
RNN 50 dk. 52 sn. 0,8267 0,8133 0,82 0,8206 0,0081
LSTM 19 dk. 36 sn. 0,8167 0,80 0,81 0,8110 0,0087
GRU 16 dk. 18 sn. 0,8167 0,8034 0,81 0,8148 0,0087

Tablo 3.2.’de goriildiigii gibi gelistirilen CNN, RNN, LSTM ve GRU modelleri ile protein ikincil yapilarinin tahmininde
strastyla %82,54, %82,06, %81,1 ve %81,48 basar1 elde edilmistir. Modellerin duyarlilik degerleri 0,8167 ile 0,8267, duyarlilik
degerleri 0,80 ile 0,82 arasinda yer almaktadir. F1 skoru, CNN ve RNN modelleri i¢in 0,82, LSTM ve GRU modelleri i¢in
ise 0,81 olarak hesaplanmistir.

4. TARTISMA VE SONUCLAR

Bu ¢alismada, proteinlerin birincil yapi bilgisinden ikincil yapisinin tahmini icin CNN, RNN, LSTM ve GRU yontemleri
kullanilarak dort farkli derin 6grenme modeli gelistirilmistir. Google Colaboratory ortaminda hazirlanan derin aglar, CB513
veri seti kullanilarak egitilmis ve test edilmistir.

Test sonuglarina gore, %82,54 dogruluk degeri ile CNN modeli basar1 orani en yiiksek model olmustur. LSTM modeli %81,1
dogruluk ile modeller arasinda ikincil yap1 tahmin basarisi en diisiik model olmustur. Ortalama F1 skorlar1 degerlendirildiginde,
CNN ve RNN modellerinin diger modellere gére %1 daha iyi sonug elde ettigi goriilmiistiir. GPU iizerinde ¢aligan modeller
arasinda en hizli egitilen model CNN, en yavas egitilen modelin ise LSTM oldugu goriilmiistiir. RNN modelinin egitimi
CPU iizerinde galigtirilmis ve 50 dk. 52 sn. de tamamlanmaistir.

Literatiirde yer alan ¢alismalar ile karsilastirildiginda, RNN kullanilarak %76 basar1 elde edilmis olan (Baldi, Brunak,
Frasconi, Soda, & Pollastri, 1999), CNN ve LSTM modellerinin hibrit olarak kullanilmasi sonucu %80,18 basar1 edilen (J.
Wang, Cheng, Zhao, & Lu, 2019) ¢alismalardan daha iyi sonu¢ verdigi goriilmektedir. Bu ¢alismada RNN ile elde edilen
%82,06’11k basar1 oraninin, RNN modeli kullanan Porter 4.0 test sonucunda %82,2 ile gegildigi goriilmektedir (Mirabello
& Pollastri, 2013). Mirabello ve Pollastri’nin ¢alismasinda kullanilan veri setinde aminoasit sayisinin fazla olmast ve veri
setinin hacmi bu ¢alismada kullanilan CB513 veri setinden daha biiyiik oldugu gz 6niine alindiginda basarinin oldukca
yakin oldugu goriilmektedir. Rost’un ¢alismasinda belirttigi teorik basari orani olan %88 (Rost, 2003) baz alindiginda ve
literatiirdeki ¢alismalarin basar1 oranlarina bakildiginda %76 ile %85 arasinda degistigi gozlemlenmektedir. Bu ¢caligmada
kullanilan tiim modellerin literatiirde yer alan ¢alismalar ile yakin sonuglar verdigi goriilmektedir.

Acta Infologica, Volume 6, Number 1, 2022 50



Cakmak, E., Selvi, TH.

Sonug olarak, caligmada gelistirilen modellerin tahmin basarilarinin birbirine yakin oldugu gériilmistiir. Modellerin egitim
stirelerinin literatiirde yer alan diger ¢alismalardan oldukga kisa olmasi sebebiyle, tahmin hizinin 6nemli oldugu durumlarda

bu calismada gelistirilen derin ag yontemlerinin ve gelistirme ortaminin kullanilabilecegi goriilmektedir.
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oz

Bumakalede otomatik gerilim regiilator sistemin oransal integral tiirev denetleyici optimal parametre degerlerini
ayarlamak amactyla yeni bir algoritma olan deniz yirticilar1 algoritmast 6nerilmistir. Onerilen algoritma ile
terminal geriliminin maksimum yiizde asimi, yerlesme siiresi, yiikselme siiresi ve kararli durum hatasini en aza
indirmek ve optimal oransal integral tiirev denetleyicisi ile otomatik gerilim regiilator sisteminin gegici durum
yanitinin iyilestirilmesi amaglanmistir. Denetleyici parametrelerini ayarlamak i¢in karesel hatanin integrali,
agirlikli karesel hatanin integrali, zaman’in karesel integrali ve Zwe-Lee Gaing amag fonksiyonlar1 kullanilmistir.
Deniz yirticilart algoritma tabanli oransal-integral-tiirev denetleyicinin performanst, literatiirde onerilen cesitli
amag fonksiyonlar1 kullanilarak gergeklestirilen farkli meta-sezgisel algoritmalar tarafindan uyarlanmis oransal
integral tiirev denetleyicileri ile karsilastirmali analizler yapilmistir. Bu analizler gecici tepki analizi, kok konum
analizi ve saglamlik gibi analiz yontemleri ile gergeklestirilmistir. Simiilasyon sonuglari, deniz yirticilar
algoritmasiyla ayarlanan oransal integral tiirev kontrollii otomatik gerilim regiilator sisteminin yerlesme siiresi,
tepe agimi ve kararlilik agisindan daha iyi performans gosterdigini kanitlamistir.

Anahtar Kelimeler: Otomatik Gerilim Regiilatérii, Oransal-Integral-Tiirev, Deniz Yirticilar1 Algoritmasi,

Optimizasyon

ABSTRACT

In this study, the emerging, novel marine predators algorithm is proposed to adjust the proportional—integral—
derivative controller of the automatic voltage regulator system. With the proposed algorithm, this study aimed to
minimize the maximum percent excess of the terminal voltage, settling time, rise time, and steady-state error and
improve the transient response of the automatic voltage regulator system with an optimal proportional-integral—
derivative controller. The integral of squared error, integral of weighted squared error, squared integral of time,
and Zwe-Lee Gaing objective functions were used to set the controller parameters. The performance of the
proportional-integral—derivative controller based on the marine predators algorithm was compared with those of
the proportional—integral—derivative controllers adapted by different metaheuristic algorithms using various
objective functions suggested in the literature. These analyses were conducted using analysis methods such as
transient response, root locus, and robustness. The simulation results show better performance in terms of the
settling time, over-peak, and stability of the proportional—-integral—derivative-controlled automatic voltage
regulator system tuned with the marine predators algorithm.

Keywords: Automatic Voltage Regulator, Proportional-Integral-Derivative, Marine Predators Algorithm
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Otomatik Gerilim Regiilator Sistemi igin Deniz Yirticilart Algoritmasinin Performans Analizi

1. GIRIS

Son yillarda, geleneksel yaklagimlarla ¢6ziim tiretilmeye galisilan zor ve karmasik mithendislik problemlerinde dogadan
ilham alinarak gelistirilen hesaplamaya dayali sezgisel yaklagimlar siklikla kullanilmaktadir. Mithendislikte karsilagilan
problemlerden biri, bir sistemin kontroliinde kullanilan PID denetleyici kazanglarinin istenen performansi karsilayacak
sekilde ayarlanmasidir. Sistemden istenen optimum cevabin elde edilebilmesi en uygun PID parametreleri ile miimkiindiir.
PID kontrol teknigi siire¢ kontrolii, motor siiriiciileri, ugus kontrolleri gibi bir¢ok endiistri uygulamasinda siklikla
kullanilmaktadir.

AVR sisteminin davranisini, hizini ve kararliligini iyilestirmek amaciyla terminal gerilimindeki degisimlere verimli bir
sekilde doniis saglanabilmesi i¢in denetleyici se¢imine dikkat edilmesi gerekmektedir. PID kontrol, tiim sistemlere uyum
saglamasi, kolay anlasilabilir ve gergeklestirilebilir basit bir yapisindan kaynaklanmaktadir. PID kontroliiniin 6zelliklerine
ek olarak kararlilik, tasarim ve performans da eklenmistir (Bingul ve Karahan, 2018). Bundan dolay1 AVR sistemler i¢in
PID kontroller uygulanmasina karar verilmistir.

AVR sisteminde PID denetleyici uygulamasinin yeterliligi literatiirde bir¢ok ¢alisma ile kanitlanmistir. PID denetleyicisinin
parametrelerinin ayarlamasinda geleneksel ve sezgisel hesaplama yontemleri kullanilmaktadir. Ziegler-Nichols (ZN), Cohen-
Coon (CC) yontemleri gibi geleneksel yontemler biiyiik salinim ve agim ile optimum PID denetleyici parametrelerini saglarlar
(Bingul ve Karahan, 2018). Son zamanlarda, bir¢ok arastirmaci tarafindan AVR sistemler i¢in PID ayarlamasina uygun
¢6ziim bulmak amaciyla sezgisel algoritmalar kullanmaktadir. Denetleyicinin performansini artirmak i¢in uygulanan sezgisel
optimizasyon tabanli ayarlama yontemleri Tablo 1’de 6zetlenmistir. Tablo 1’de algoritmalarin uyguladigi AVR sistemlerinin
performanslarini belirlemedeki kriterler verilmistir. Gézde ve ark. AVR sistemde PID kontroliiyle optimal kontrol saglamak
amacityla yapay ar1 koloni (ABC) algoritmasini énermislerdir. Algoritmanin performansini analizinde diferansiyel evrim
(DE) ve pargacik siirii optimizasyon (PSO) algoritmasiyla karsilastirmistir (Gozden ve Taplamacioglu, 2011). Panda ve ark.
(2012) PSO algoritmasinin en iyi bilinen pargacigin konumunu ortadan kaldirarak Optimizasyon baglantilar1 (MOL)
algoritmasini 6nermislerdir. Onerilen MOL algoritmas1 ile MOL-PID kontrolii ile AVR sistemini tasarlamis ve
gergeklestirmislerdir. Onerilen algoritmanin performansini test etmek amaciyla ABC, PSO ve DE algoritmalar1 kullanmislardir.
Mohanty ve ark. (2014) pattern arama algoritmasinin bir uzantisi olan yerel tek modlu 6rnekleme optimizasyon (LUS)
algoritmasina dayali AVR sistem igin PID parametrelerini elde edilmesine uyarlanmistir ve ABC, PSO ve DE algoritmalarina
gore daha kararli ve daha iyi bir cevap vermistir. Giiveng ve ark. (2016) AVR sistemde PID kontroliiniin kontrol parametrelerini
optimize etmek amaciyla biyocografya tabanli optimizasyon (BBO) algoritmasi 6nermislerdir ve ABC, PSO ve DE
algoritmalarina gore daha iyi ayarlama yetenegine sahip oldugu belirlenmistir. Hekimoglu ve ark. (2018) AVR sisteme
uygulanan optimal PID kontroller parametrelerinin ayarlanmasi amaciyla ¢cekirge optimizasyon algoritmasi (GOA) kullanilmistir.
Algoritmanin etkinligini ve saglamligin1 gdstermek amaciyla ZN, DE ve ABC algoritmalariyla karsilagtirmistir. Hekimoglu
(2019), AVR sisteminin PID denetleyicisinin optimal parametrelerini ayarlamak amaciyla Siniis-Cosiniis (SCA) se¢mislerdir
ve algoritmay1 test etmek amaciyla DE, ABC, BBO ve ZN kullanmislardir. Diger bir ¢alismalarinda ise bobrek ilhamli
algoritmay1(IKA) yine ayni1 sisteme uygulamislardir (Ekinci ve Hekimoglu, 2019). Micev ve ark. (2021) gelistirdikleri AVR
sistemi i¢in optimal PID parametrelerini belirlemek amaciyla yeni bir amag fonksiyonu gelistirmistir. Denge optimizasyon
algoritmasi ile amag fonksiyonunu kullanarak sistemin optimizasyonu saglamislaridir. DO algoritmasinin performansini
test etmek amaciyla saglamlik analizi yapmislardir. Sonug olarak gelistirilen algoritma literatiirdeki algoritmalara gére daha
iyi sonug vermistir. Bu sonuglara karsin AVR sistemine uygun ¢oziimii bulmada kesin bir algoritma yoktur.

Tablo 1.

AVR-PID sistemi igin literatiirde kullanilan algoritmalar

Algoritma Yil Performans Kriteri
ABC (Gozden ve Taplamacioglu, 2011) 2011 ITSE

PSO (Gozden ve Taplamacioglu, 2011) 2011 ITSE

DE (Gozden ve Taplamacioglu, 2011) 2011 ITSE
MOL(Panda vd., 2012) 2012 ITAE, IAE, ITSE, ISE
LUS (Mohanty vd., 2014) 2014 ITAE, IAE, ITSE, ISE, OF
BBO (Guvenc vd., 2016) 2016 ITSE

GOA (Ekinci ve Hekimoglu, 2019) 2018 ITSE

SCA (Hekimoglu, 2019) 2019 ITSE, ZLG

IKA (Ekinci ve Hekimoglu, 2019) 2019 ITSE, ZLG
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Bu ¢alismada, AVR sistemin terminal geriliminin maksimum yiizde asimi, yerlesme siiresi, ylikselme siiresi ve kararli
durum hatasini en aza indirmek amaciyla yiiksek dereceli bir AVR sistemi icin DA A tabanli bir PID denetleyicisi 6nerilmistir.
DAA kullanarak AVR sistemine uyarlanan PID denetleyicisinin Kp, Ki ve Kd parametrelerinin nasil verimli bir sekilde elde
edilecegine odaklanilmistir. DA A basit olmasi, kolay ayarlanabilen parametreler ve esnek olmasi sebebiyle tercih edilmistir.
Burada algoritmanin basit olmasi, optimum denetleyici parametrelerinin belirlenerek istenen ¢ikisin yiiksek kalitede elde
edilmesini saglamaktadir. Bunlara ek olarak algoritma optimal ¢6ziim noktasina kararl1 bir sekilde yakinsama gergeklestirmektedir
(Afshin vd., 2020). Sistemin dinamik yanit1 kullanilarak onerilen yaklasimin performans iistiinliigii dogrulanmak igin
Onerilen yaklagimla literatiirde bulunan sezgisel tabanli yaklasimlar karsilagtiriimistir.

2. DENiZ YIRTICILARI ALGORITMASI

Deniz yirticilar: algoritmasi (DA A), deniz yirticilar: ve avlar1 arasindaki av-avcer sosyal iligkisinden ilham alinarak Faramarzi
ve ark. tarafindan gelistirilmistir (Faramarzi vd., 2020). DA A, deniz avcilarinin ve avlarinin karsilagsma oranina bagli olarak
gelistirilen sezgisel optimizasyon algoritmadir (Chen vd., 2021). DA A baglangic ¢6ziimii arama uzayinda rasgele dagilimla
baglar. DA A temelinde av ve avci arasindaki hiz oranina gore algoritmanin yapisindaki fazlar arasindaki gecis saglanmaktadir
(Yousri vd., 2021). Deniz avcilar1 avlarini yakalarken adim boyutunu ii¢ fazda tamamlamaktadir (Abdel-Basset vd., 2021).
Algoritmanin birinci fazindaki en belirgin 6zellik biiyiik hiza sahip olmasidir. Diger fazlarda ise birlik ve zay1f oran 6n
plana ¢ikmaktadir.

DAA rasgele ve tiniform dagilimli olarak arama uzayi kullanilarak baslangi¢c ¢6ziimii belirlenir. Avci sayist n, yineleme
sayis1 m, optimizasyon parametresi boyutu d, Av avin ilk konumunu gostermektedir. Denklem 1’deki Xmax ve Xmin
maksimum ve minimum degerleri, rand ise [0,1] araliginda rasgele vektordiir.

Xo = Xmin + rand (Xmax — Xmin) Q)

Bu kisimda basglangi¢ popiilasyonunun konumlarini tutan Av matrisi, en iyi uygunluk fonksiyonuna sahip Elit matrisini
olusturmaktadir. Her bir asama asagidaki gibi dzetlenmektedir.

Algoritmanin Faz 1 asamasinda av yiiksek hiza sahip oldugu i¢in avcinin hareketini durdurulmalidir. Bu siireg tiim
iterasyonun yalnizca tigte biri i¢in gergeklestirilmektedir. Av Brownian hareketine gore davranisini belirlenir. Denklem 3
ile Av"in kullandig1 matrisler giincellenmektedir. Denklem 2 ve 3’deki P=0.5, R [0,1] arasindaki uniform dagilimli rasgele

sayilar ve R, Brownian hareketinin normal dagilimina dayali rasgele sayilar iceren bir vektor olarak tanimlanmistir.

adim, = Ry @(Elt, — (R; @ Av)) @
Av, = Av, + (P.R @ adim,) Q)

Faz 2 agamasinda av ve avct ayn1 hizla hareket etmektedir ve algoritmanin ikinci iigte ikisine sahiptir. Burada Av ve avct
farklr hareket metotlar: kullanmaktadir. Bu fazda, Avct Brownian hareketini, Av ise Levy hareketini kullanmaktadir. R
Levy’nin hareket normal dagilimina dayali rasgele sayilar iceren bir vektor ile Av bu adimda c¢arpilmaktadir. Bu adimda

popiilasyonun ilk yarisinin hareketleri Denklem 4 ve 5’¢ gore gilincellenmektedir.

adim, = R, ®(Elit, — (R, ® Av,)) @)
Av, = Av, + (P.R ® adim,) ®)

Popiilasyonun diger yaris1 Denklem 6 ve 7’e gore giincellenmektedir. Elit matris R ile ¢carpilmaktadir. Burada CF, Avct
hareketi i¢in adim boyutunu kontrol etmek i¢in uyarlanabilir bir parametredir.

adun, = Ry ®((Rs ® Elt,) — Av) ©)
Av, = Elit, + (P.CF @ adum,) %
CF = [1 — (Iter./Max. Iter)]?1ter-/Max.ter,) ®)
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Faz 3 agamasinda ise avin avcidan daha yavas hareket ettigi varsayilmakta ve algoritma iterasyonun kalan kisminda Avct
tarafindan Levy hareketini kullanmaktadir. Bu noktada Elit matrisi R, ile garpilir. Av matrisi Denklem 10 kullanilarak

glincellenmektedir.
adim, = R, ®((R; @ Elit,) — Av,) ©)

DA A’da her yinelemeden sonra Elit matrisi en iyi ¢oziimlerle yer degistirir. Ayrica maksimum iterasyon sayisina ulasildiginda
veya algoritmanin durdurma kriteri saglandiginda elde eden ¢6zlim son ¢éziimdiir.

3. AVR SISTEMIiNiN MODELLENMESIi
3.1. AVR Sisteminin Matematiksel Modeli

AVR sisteminin kullanim amaci gii¢ sisteminin kararliligini ve kalitesini artirmada senkron jeneratoriin terminal voltaj
biiyiikliigiinii 5nceden belirlenmis bir seviyede tutmadir. AVR sisteminin matematiksel modellenmesinde yiikselteg, uyarici,
jeneratdr ve sensor gibi temel bilesenler kullanilmaktadir. Bu bilesenler zaman sabiti ve kazanglarindan olusan basitlestirilmis
birinci dereceden transfer fonksiyonu ile temsil edilir. Ka» Ke, K¢ ve Ks sirasiyla yiikseltici, uyarici, jenerator ve sensor
bilesenlerinin kazanglari temsil ederken, Tas T» T¢ ve Ts aymi bilesenler icin ilgili zaman sabitlerini temsil etmektedir. Bu
bilesenlerin kazang ve zaman sabitinden olusan transfer fonksiyon modelleri Denklem 11-14 ile temsil edilmektedir. Bu

bilesenlerin alabilecegi parametre araliklar1 ve bu ¢alismada kullanilan parametre degerleri Tablo 2’de verilmistir.

Yiikselticinin transfer fonksiyonu:

— _Ka
Ga(s) = T+sT, (11
Uyaricinin transfer fonksiyonu:
— _Ke
Ge(s) = 1= (12)
Sistemin en dnemli parcast olan jenerator transfer fonksiyonu:
Gg(s) = to
14sTg (13)
Sensdr bilegenin transfer fonksiyonu:
— _Ks
Gs(s) = TisTs (14)
Tablo 2
AVR bilesenlerinin parametreleri (Gaing 2004).
. Parametre
Bilesenler = —
Alt ve Ust Sinirlari Degeri
I 10 < K, <40, _ _
Yiikseltici 0.02<T, <01 K,=10,T, = 0.1
< <
Uyarict é;fb:r_j(i' Kr=1T; =04
i S i
07<K; <1,
Jeneratdr 1 S_TGGS_Z Ke=1,T;=1
9<K; <11
Sensér 09 < K¢ = 1.1, Ks=1,Ts = 0.01

0.001 <T; <0.06

Denetleyici olmaksizin AVR sisteminin transfer fonksiyonu Denklem 15°te verilmistir. Burada Ve (s) jeneratdr terminal
gerilimi, Vrer (5) referans giris gerilimini temsil etmektedir.

Ve(s) — Kq KeKg (1+5Ts) (15)
Viyef(s) (1+5T)(1+5Te) (1+5Tg) (1+5Ts) + Kq KeKgKs
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Tablo 2°deki verilen bilesen parametreleri AVR sisteme uygulandiktan sonra elde edilen transfer fonksiyonu Denklem 16°’da

verilmistir.
_ W) 0.15+10
G() = 0 = v oo s (16)
ref(s)  0.0045%+0.045453+0.55552+1.51s+11

PID kontrolsiiz AVR sistemin terminal gerilimindeki artimli degisimin adim cevabi Sekil 1’de gosterilmistir. Bu kosullardaki
sistemin sifir noktast z = —100, s1 = —98.8170 ve s2 — 12.6261 gergek kutba ve s3 = —0.5285 + 4.6649i ve s4 =
—0.5285 — 4.6649i karmasik kutba sahip oldugundan dolay1 sistem kararlidir. AVR sisteminin yiikselme zamani (tr)
0.2626 sn, tepe zaman (tp) 0.7513 sn, yerlesme zamani (ts) 6.9662, yiizdelik asim (Mp) %65.43 ve kalici durum hatasi

(Ess) 0.0909’dur.

Admm Cevabh

1 [') ™ ™ - = ™ - c e ™

1 | | I.'I I'-I f\ ]
cilses |[ vy - 'I'l' , / , H\r/\\.\/'xx__;f—hw e

| \
| |
08 | | \
|
| Lo \/

n:uE.~| | /

Genlik

0 1 2 3 4 5 6 7 8 9 10
Zaman (sn)

Sekil 1. PID kontrolsiiz AVR sistemin terminal gerilimindeki artimli degisimi

3.2. PID Denetleyicisinin Matematiksel Modeli

PID denetleyicinin sistemlere gore adapte olmasi basit oldugundan dolay1 endiistri de yaygin olarak kullanilmaktadir (Gozden
ve Taplamacioglu, 2011). Jenerator ¢ikis gerilimi (V,), Referans gerilimine ulasabilmek igin siirekli olarak PID denetleyicisini
kullanarak genligini diizeltmeye ¢aligsmaktadir (Blondin vd., 2018). PID denetleyicisinin s diizleminde verilen transfer
fonksiyonu Denklem 17 ile ifade edilir (Li vd., 2006). Burada U(s) kontrol sinyali, E(S) ise dliiciilen ve istenen iglemler

arasindaki hata, Ky, K; ve Kq sirasiyla orantili, integral ve tiirev kazanglardir.

a7

— _U® _ Ki

PID kontrollii AVR sisteminin transfer fonksiyonu Denklem 18’de verilmistir. Tablo 1°deki verilen degerler AVR sistemine
uygulandiginda elde edilen PID kontrollii AVR sistemin transfer fonksiyonu Denklem 18’de verilmistir.

Ve(s) Kq KeKg (1+5T5) (s2K q+5Kp+K;) (18)
Viyef(s) S(1+5Tg) (1+5Te)(1+5Ty) (1+5Ts) + Kg KeKgKs(s2K g+5Kp+K;)
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3.3. Amac¢ Fonksiyonun Tasarimi

PID denetleyicisinin parametrelerinin optimizasyonu saglanabilmesi i¢in bir amag fonksiyonu tanimlanmasi gerekmektedir.
Sistemi optimize edecek amag fonksiyonu, AVR sisteminin gegici durum parametrelerinden yiikselme zamani, tepe zamant,
yiizdelik asim ve kalict durum hatasi gibi giktilari igermesi gerekmektedir. Optimizasyon siirecinde asil degiskenler sistemin
kontroliinii gergeklestiren PID denetleyicisinin parametrelerinin (Kp, Ki, Kd) optimize edilmesi ile saglanmaktadir.
Literatiirde denetleyicileri analiz etmek amaciyla yilikselme zamani, tepe zamani, yiizdelik asim ve kalict durum hatasi gibi
farkli performans kriterleri de bulunmaktadir. Mutlak hatanin integrali (IAE), hata karelerinin toplam1 (ISE), zaman agirlikli
hata karelerinin toplami (ITSE) bunlar arasinda en fazla tercih edilendir. Bu ¢alismada ise ISE, ITSE, Zamanin Karesel
Integrali (IT2SE) ve Zwe-Lee Gaing (ZLG) klasik yontemi kullanilmaktadir. ZLG zaman alanli Mp%, Ess, ts ve tr igeren
gegici yanit kriterlerini iceren bir amag fonksiyonudur. Bise 0.5 ve 1.5 arasinda ayarlanabilen agirlik vektriidiir. Bu ¢alisma
daise B degeri 1 olarak belirlenmistir. Matematiksel olarak ISE, ITSE, IT2SE ve ZLG Tablo 3’te verilen Denklem 19-22 ile
ifade edilmektedir. Simiilasyon zamani ¢, €,(t) AVR ¢ikis terminallerinde 8lgiilen voltaj ile referans voltaj arasindaki fark
hata sinyalini ifade etmektedir.

Tablo 3

Performans Kriterleri ve Matematiksel Denklemleri

Performans Kriteri Matematiksel Denklem

ISE F(t) = [(e,(t)?) dt (19)
ITSE F(t) = [t(e,(£)?) dt (20)
IT2SE F(t) = [( e,(t )*dt @1
ZLG FOO=(1-eP).(Mp+Eg)+ePt;—t,) 2

4. SIMULASYON SONUCLARI

Istatiksel analizler, PID denetleyicisinin miihendislik ¢alismalari i¢in uygun olup olmadig1 konusunda referans olarak
gosterilmektedir. Bu makalede AVR sisteminin gegici durum yanitini iyilestirmek amaciyla DAA-PID olarak adlandirilan
PID denetleyicisi ile kontrol edilen DA A algoritmasi 6nerilmistir.

MATLAB R2019 kullanilarak gergeklestirilen istatiksel analizlerde algoritma 30 kere bagimsiz ¢alistirilarak elde edilmistir.
DA A’da stirii sayisi 25 ve iterasyon boyutu 100 olarak belirlenmistir. Algoritmalar arasinda en iyi olan1 bulmak amaciyla
performans kriteri olarak ISE, ITSE, IT2SE ve ZLG segilmistir. PID kontroliiniin dinamik yanitini iyilestirmek ve sabit
durum hatasini azaltmak veya ortadan kaldirmak amaciyla kazang parametrelerinin ayarlanmasinda optimizasyon tekniklerinin
kullanilmasi tercih edilmistir. Ayrica optimizasyon tekniklerinde arama siirecinin kalitesini arttirmak amaciyla arama
uzayinin sinirlarin belirlenmesi gerekmektedir. Bunlara ek olarak da PID kontroliiniin alt ve {ist sinirlarinin dogru belirlenmesi

kararlilig1 izerinde etkilidir. Bu ¢alismada kullanilan PID kontrol parametrelerinin alt ve iist sinirlar1 Tablo 4’te verilmistir.

Tablo 4
PID kontrol parametre sinirlart

PID Parametreleri

Sinir .

Kp Ki Kd
Alt 0.2 0.2 0.2
Ust 2 2 2

PID kontrollorlii AVR sisteminin transfer fonksiyon model diyagrami Sekil 2°’de (Mohanty vd., 2014) ve uygulanan adim
cevabi Sekil 3’te gosterilmistir. Bunlara ek olarak DA A ile optimize edilen PID kontroliinii karsilagtirmak amaciyla literatiirde
bulunan ABC (Gozde ve Taplamacioglu, 2011), LUS (Bhookya ve Jatoth, 2019), PSO (Gozde ve Taplamacioglu, 2011), DE
(Gozde ve Taplamacioglu, 2011), BBO (Guvencet vd., 2016), GOA (Ekinci ve Hekimoglu, 2019), PSA (Bhullar vd., 2020),
SCA (Ekinci vd., 2019) ve IKA (Hekimoglu 2019) algoritmalar secilmistir.
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DAA

Optimizasyon

Vyus () KH | Yiksetiei | Uyana |
Q> Kyt ke > 20— 1 1 .

+ 1+0.1s 14+ 0.4s 1415

1+0.1s
Sekil 2. PID kontrollii AVR sistem tasarimi

Sekil 2°de verilen sistem Denklem 19 ile ifade edilmektedir.

G(s) = Ve(s) 0.073615347.50552+14.55+12.2
Vryef(s) 0.00455+0.04545%+0.55553+8.87152+15.385+12.2 (19)

Adm Cevaln
1.4

127

0.8

Genlik

06

04

0.2

Zaman (sm)

Sekil 3. PID kontrolliit AVR sistemin terminal gerilimindeki artimli degisimi

DA A’da segilen amag fonksiyonlarinda elde edilen PID parametreleri birbirlerine yakindir. Fakat amag fonksiyon degerleri
birbirlerinden farklidir. DAA kullanilarak elde edilen K, = 1.4381, K; = 1.2204 ve Kg = 0.7361 optimize edilmis PID
parametreleridir.
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PID kontrollii AVR sistemin terminal gerilimindeki artimli degisimin adim cevabi Sekil 3’te gosterilmistir. Adim cevabiyla
terminal gerilim kararlilig1 ve tepkisi test edilmistir. Bunlara ek olarak sisteminin yiikselme zamani, tepe zamani, yerlesme
zamani da kontrol edilmektedir. Bu kosullardaki sistemins1 = — 101.9900 gergek kutup ves2 = —4.8301 + 13.07889i,
s3 = —4.8301 — 13.07889i ve s4 = —0.9239 + 0.82750i,s5 = —0.9239 — 0.82750i karmasik kutuplara sahip
oldugundan dolayi sistem kararlidir. AVR sisteminin yilikselme zamani (tr = 0.1065), tepe zamani (tp = 0.2420), yerlesme
zamani ts = 0.9580 yiizdelik asim (Mp = %23.56) ve kalict durum hatasi (Ess = 7.3275e — 15)’dur. Bununla beraber
bode diyagramindan elde edilen tepe kazanct, faz marj1 ve bant genislik parametreleri sirasiyla 3.09 db, 62.7° ve 19.22 olarak
hesaplanmustir. Sonug olarak DA A ‘s1 PID kontrol sisteminin frekans yanitini iyilestirdigi goriilmektedir. Onerilen algoritma
ve literatiirdeki algoritmalar ile tasarlanan AVR sisteminin karsilastirmali kutup/sifir haritas: Tablo 5’de verilmistir. Tablo
5’de yer alan tiim sistemler kapali dongii kutuplari sol diizlemde sol-yarisinda bulundugundan dolay1 gergeklestirilen tiim
AVR sistemleri kararli oldugu agik bir sekilde goriilmektedir.

Tablo 5
PID Tabanl AVR Sisteminin Karsilastirmal Kapali Cevrim Kutuplar: ve Séniim Oranlari
Denetleyici Cevrim Kutuplari Soniim Oranlar: Denetleyici Cevrim Kutuplar: Oslf)annl;::‘l
—102 1.00 -101 1.00
—4.8300 + 13.0100i 0.346 -1.18 +j1.06 0.74
DAA —4.8300 — 13.0100i 0.346 GOA -1.18 - j1.06 0.74
—0.9240 + 0.8280i 0.745 -4.83 +j10.9 0.40
—0.9240 — 0.8280i 0.745 -4.83 -j10.9 0.40
-101.25 1.00 -102 1.00
-4.8024+9.892i 0.437 -1.02 1.00
BBO -4.8024-9.892i 0.437 PSO -2.00 1.00
-2.0568 1.00 -4.64 +j9.50 0.439
-0.58505 1.00 -4.64 - j9.50 0.439
-102 1.00 -100.91 1.00
-5.13+11.7i 0.40 -3.02 +j8.19 0.34
IKA -5.13-11.7i 0.40 DE -3.02 - j8.19 0.34
-0.80+0.93i 0.65 -6.29 1.00
-0.80-0.93: 0.65 -0.22 1.00
-101.25 1.00 -101.37 1.00
-4.8842+9.8807i 0.443 -5.16 +j10.52 0.44
LUS -4.8842-9.8807i 0.443 SCA -5.16 - j10.52 0.44
-1.2388+0.56033i 0.911 -0.91 +j0.82 0.74
-1.2388-0.56033i 0.911 -0.91 - jO.82 0.74
-101.3 1.00 -100.98 1.00
-4.8163+10.109i 0.430 -3.7585+8.4058i 0.408
PSA -4.8163-10.109¢ 0.430 ABC -3.7585-8.4058i 0.408
-1.2829+0.14614 0.994 -4.7483 1.00
-1.2829-0.14614i 0.994 -0.25108 1.00

Tablo 6 incelendiginde maksimum agim ve yerlesme zamani daha fazla oldugu i¢in kontrolsiiz sistem yavas tepki vermektedir.
Sisteme PID kontrol eklendiginde bu degerlerin diistiigli goriilmektedir. Ayrica kalict durum hatasi kontrollii sistemde da

diistktiir.
Tablo 6
Kontrolsiiz ve kontrollii PID denetleyicisinin gegici tepkisinin sonuglar
PID MP (%) Tepe Degeri(sn) Tr (sn) Tp (sn) Ts(sn) Ess
Kontrolsiiz 65.43 1.5066 0.2626 0.7513 6.9662 0.0909
Kontrollii 23.56 1.2350 0.1065 0.2420 0.9580 7.3275e-15

Sistemin kontrol parametre degerleri, ISE, ITSE, IT2SE ve ZLG uygunluk fonksiyon degeri Tablo 7°de listelenmistir. ITSE
amag¢ fonksiyonu goz oniinde bulunduruldugunda minimum degeri DA A uygunluk degeri (0.0055) vermektedir. DAA
minimum hata verdiginden dolay1 daha giivenilir ve daha dogrudur. Tablo 7-8’de verilen kalin degerler kontorlerin elde

edilen minimum sonuglar1 gostermektedir.
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Tablo 7
PID kontrollerin optimum parametreleri
Algoritma Kp Ki Kd ISE ITSE IT2SE ZLG
DAA 1.4381 1.2204 0.7361 0.0753 0.0055 0.0016 0.4622
ABC 1.6524 0.4083 0.3654 0.0125
PSO 1.3541 0.9266 0.4378 0.0071 0.3640
DE 1.9499 0.4430 0.3427 0.0235 1.1272
LUS 1.2012 0.9096 0.4593 0.0750 0.0850
BBO 1.2464 0.5893 0.4596 0.0073
GOA 1.3825 1.4608 0.5462 0.0063 0.4390
PSA 1.2771 0.8471 0.4775 0.0064 0.3496
SCA 0.9826 0.8337 0.4982 0.0064
IKA 1.0426 1.0093 0.5999 0.0061 0.3247

Tablo 8

Cesitli denetleyiciler igin gegici cevap analiz sonuglar

Algoritma Gegici Durum Parametreleri Forﬁ(r:i;f)nu

Mp Ts(s) Tr Tp ITSE

DAA 1.235 0.9580 0.1065 0.242 0.0055

ABC 1.250 0.9200 0.1560 0.360 0.0125

PSO 1.882 0.8120 0.1490 0.328 0.0071

DE 3.285 2.6490 0.1520 0.360 0.0235

LUS 1.156 0.6960 0.1490 0.322 0.0064

BBO 1.160 0.7660 0.1490 0.317 0.0073

GOA 2.053 0.9710 0.1300 0.286 0.0063

PSA 1.684 0.8040 0.1440 0.316 0.0064

SCA 1.114 0.7240 0.1480 0.304 0.0064

IKA 1.150 0.753 0.128 0.269 0.0061

Tablo 7°deki optimum parametre sonuglar1 incelendiginde AVR sistemi i¢in 6nerilen DA A’nin literatiirdeki diger algoritmalara
gore daha iyi sonug verdigi goriilmektedir. Sistemin gegici cevap Mp, Tr, Ts ve Tp analiz degerleri ve ITSE amag fonksiyonu
degeri Tablo 8’de listelenmistir. Tablo 8’ye gore minimum asim noktast SCA algoritmasiyken yerlesim siiresinde LUS
algoritmasi, yiikselme ve tepe siirelerinde diger algoritmalara gére DA A algoritmasi daha yavas gergeklestirmektedir. DAA
maksimum agma ve yerlesme zamani olarak PSO, DE ve GOA algoritmalarina daha diisiik degerlere sahiptir. Bu da DAA
temelli sistemin daha hizl1 yanit verdigini gostermektedir. Performans kriterine gore minimum degeri onerilen DAA
algoritmasi verdigi i¢in PID kontrollii AVR sistemi tasariminda en iyi performansi gosterdigi belirlenmistir. Tablo 7-8°de
verilen algoritmalarin PID denetleyicisinin Kp, Ki, Kd kazanim parametreleri ile elde edilen gerilim degisim egrisi Sekil

4’te karsilagtirmali olarak verilmistir.
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Adim Cevabi

Genlik
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Zaman (sn)

1.5

Sekil 4. Cesitli denetleyiciler i¢in AVR sistemin terminal gerilimindeki artimli degisimi

Saglamlik analizi denetleyicinin sistem parametrelerindeki belirsizlikleri tolere etme yetenegini degerlendirmek amaciyla

gergeklestirilir. AVR sisteminin zaman sabitleri (Ta, Te, Tg ve Ts) degisim aralig1 %25°’lik adim boyutlariyla nominal

degerlerinin +%50’si araliginda ayr1 ayr1 degistirilmistir. AVR sisteminin gegici tepki 6zellikleri de Tablo 9°’da verilmistir.

Tablo 7°da agikca goriildiigii iizere DA A tabanli nominal sartlar altinda tasarlanan PID denetleyicisinin parametrelerinin

degismesi gegici tepki degerlerini degistirmistir. Buna ek olarak saglamlik analizinde parametrelerdeki degisimin tolere

edilebilir oldugu ortaya ¢cikmistir. Sonug olarak dnerilen DA A-PID tabanli AVR sisteminin saglam oldugunu gostermektedir.

Tablo 9

AVR Sisteminin Giirbiizliik Analizi Sonuglar

Model

Parametreleri Degisim Orani(%) Mp ts(s) tr(s) tp(s)
- - 1.2350 0.9580 0.1065 0.2420
-50 1.2056 8.0567 0.0610 0.1342
25 1.3913 1.2350 0.0574 0.1409
Ta +25 1.2571 5.9448 0.0939 0.2117
+50 1.2007 1.0448 0.1863 0.4220
-50 1.5799 7.6024 0.0409 0.1075
-25 1.0609 4.0421 0.1465 2.7384
Te +25 1.1403 2.6798 0.1359 0.2774
+50 1.2666 1.1281 0.1036 0.2408
-50 1.4402 1.1954 0.0574 0.1412
Te -25 1.1804 2.5171 0.0982 0.2106
+25 1.2409 4.0519 0.0903 0.2022
+50 0.1199 5.6915 0.1199 0.2461
-50 1.1725 1.5521 0.1018 0.2120
Te 25 1.3332 0.8244 0.0764 0.1798
+25 1.5228 2.0976 0.0565 0.1504
+50 1.5751 1.8417 0.0563 0.1482
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5. SONUCLAR

Bu makalede DA A tabanli AVR sistemini optimal PID kontrol parametreleriyle gerceklestirilmesi amaglanmistir. PID
kontrol parametreleri asim, kararli durum hatasi, ylikselme siiresi, yerlesme siirelerinin etkisiyle olusan ISE, ITSE, IT2SE
ve ZLG amag fonksiyonu ile minimize edilerek belirlenmektedir. Onerilen sistemin performansi gegici durum yanitlari ve
kalict durum hatasini1 g6z dniinde bulundurarak literatiirde bulunan ABC, LUS, PSO, DE, BBO, GOA, PSA, SCA ve IKA
optimizasyon algoritmalariyla karsilastiriimistir. Onerilen yaklasim literatiirdeki bazi yaklasimlara gore iistiinliigii gdstermek
amactyla gegici yanit cevabi, kok konum ve bode analizi kullanilmistir. Bu analizlere ek olarak sistem parametreleri
degistirilerck AVR sistemin saglamlik analizi ger¢eklestirilmistir. Simiilasyon sonuglarina gére DA A tabanli PID kontrollerin
gegici davranis yanitlarindan yiikselme, tepe degerleri ve ITSE amag fonksiyonu agisindan diger algoritmalara gére daha

iyi sonuglar vermistir.
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oz

Sosyal aglar giiniimiizde pek ¢ok alanda topluluklari yonlendirici unsur haline gelmistir. Twitter bu aglar
igerisinde anlik giindem belirleyen en énemli platformlardan birisidir. Ozellikle son on yilda diinyanin her
iilkesinde siyasi siireclerde de sosyal aglardan faydalanilmaktadir. Gerek siyasi partilerin propagandalarini
yonetmeleri gerekse de halkin goriislerini dile getirmesi agisindan sosyal aglar onemli platformlar haline
gelmistir. Buradan yola ¢ikarak Tirkiye’de 2017 yilinda gergeklestirilen Referandum siirecinde Twitter iizerinde
bir metin madenciligi calismasi gergeklestirilmistir. Caligmada toplumun Twitter araciligiyla paylastig1 goriisler
incelenmis ve siyasi siireclerin etkililiginin ortaya c¢ikarilmasi amaglanmistir. Bu amag¢ dogrultusunda
referandumun tercih secenekleri olan evet/hayir goriisleri, siyasi partileri ve siyasi parti liderlerini igeren
goriislerin oranlar1 karsilikli olarak analiz edilmistir. Bu analizlerle, sosyal siber istihbaratta 6rnek teskil
edebilecek bir calisma gerceklestirilmis ve politika belirleyiciler i¢in karar destek sistemlerinin potansiyelleri
ortaya ¢ikarilmistir.

Anahtar Kelimeler: Sosyal Medya Analizi, Metin Madenciligi, Referandum, Biiyiik Veri, Veri Analizi

ABSTRACT

Social networks have recently become a guiding factor for communities in many areas. Twitter is one of the most
important platforms on the social network for setting instant agendas among these networks. Especially in the last
decade, social networks have been used in political processes globally. Social networks have become important
platforms for political parties to manage their propaganda and for the public to express their opinion. Based on
this, a text mining study was carried out on Twitter during Turkey’s 2017 referendum process. In the study, public
opinions posted on Twitter were examined to reveal the effectiveness of political processes. For this purpose, the
ratios of yes/no opinions, political parties, and political party leaders were analyzed, which are the preferred
options of the referendum. With these analyses, an empirical study on social-cyber intelligence was carried out,
and the potential of decision support systems for policymakers was revealed.

Keywords: Social Media Analysis, Text Mining, Referendum, Big Data, Data Analysis
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1. GIRIS

Insanlar sosyal aglarda birbirleriyle etkilesimleri sirasinda metinler, resimler, videolar, miizikler vs. paylagsmaktadir. Sosyal
aglardaki bu veri akisi icerisinden anlaml: bilgilere ulasmak her ne kadar zorlagsa da buradaki verilere kayitsiz kalmak
miimkiin degildir. Farkli kurumlar, farkli amaglarla bu verileri isleyerek igerisinden anlamli bilgilere ulagmaya ¢alismaktadir.
Sosyal aglar, nesnelerin interneti, bulut bilisim gibi teknolojilerin giinliik hayata ve ¢aligma hayatina dahil olmasiyla birlikte
iiretilen verilerin gesitliligi, hacmi ve hizt da artmistir. Bunun sonucunda da klasik veri analiz yontemleri bu verileri islemekte
yetersiz kalmistir. Bu ylizden sunucu kiimelerinde paralel olarak ¢alisan yazilimlar gibi farkli algoritmalar, teknikler (veri
madenciligi, metin madenciligi, vb.) (Jacobs, 2009) ve makine 6grenmesi gibi teknolojiler gerektirmektedir. Veri madenciligi,
biiytik 6lgekli verilerden degerli veriler elde etme siireci olup bu sayede veriler arasindaki iliskileri ortaya ¢ikarmak ve dogru
tahminlerde bulunmak miimkiin hale gelir. Madencilik sonucunda elde edilen kazanimlar géz 6niine alindiginda, kurumlarin
sahip olduklar1 ve/veya disaridan aldiklari verileri korumalar: ve islemeleri oldukga hassas bir konu haline gelmistir (Uzut
ve Buyrukoglu, 2020).

Verilerin analiz edilmesi, veriler icinden oriintli tanima ve gizli baglantilar1 ortaya ¢ikarma gibi islemler, biiyiik veri analizi
anlamina gelmekte olup gliniimiiz diinyasinda teknoloji sirketlerinin gerek performans ve yonetim zorlugundan 6tiirii gerekse
de rekabet avantaji yaratmak igin giindem maddelerinin basinda gelmektedir (Sagiroglu ve Sinang, 2013). Biiyiik veri analizi,
metin madenciligi, veri madenciligi gibi metotlarla bu avantajlar1 elde etmek isteyen kurum ve kuruluslar, analiz ettikleri
verileri en iyi temsil eden 6zellikleri elde edebilmek i¢in 6znitelik se¢imi, topluluk 6zellik se¢imi (Buyrukoglu, 2021) vb.
teknikleri gelistirerek uygulamaktadirlar.

Ozellikle son yillarda sosyal medyanin giicii arttikca, iizerinde gerceklestirilen arastirmalar da artmis ve cesitlenmistir.
Kitlelere ulagsmanin, kitleleri etkilemenin, onlar1 harekete gegirmenin ya da kitleler hakkinda bilgi toplamanin en miimkiin
yolu sosyal medya olmustur. Isletmeler, akademisyenler, devlet gorevlileri ve analistler, sosyal medya verilerini analiz ederek
kendi kurumlar1 veya ¢alismalari i¢in yon belirlemektedirler. Literatiirde sosyal medya verileri lizerinde ¢esitli amaglarla
yapilan farkli galigmalar bulunmaktadir. Dijital teknolojilerin bu denli yogun olarak insan hayatina dahil olmasiyla birlikte
arastirmacilar Twitter ve Facebook basta olmak tizere farkli sosyal medya platformlar1 iizerinde analiz ¢alismalari

gergeklestirmeye baslamislardir.

Sosyal aglar igerisinde Twitter, Tweetlerin belirli konular halinde gruplanmasini saglayan hashtagler (#) (baslik etiketleri)
ile her bir kullanicinin takipgi listesinin ¢ok daha 6tesine ulagmasinit miimkiin kilmaktadir. Twitter’in bu agik ve aracisiz
yapist yakinlig1, dogrudanlig ve goriiniirliigii kolaylastirmaktadir. Bu agidan Twitter, siyasal iletisim baglaminda Facebook’tan
ayrilmaktadir. Facebook, sundugu gizlilik ayarlar1 yoluyla bireylerin cogunlukla 6nceden tanimli bir arkadas listelerine
hitap etmesini tesis ederken, Twitter hashtagler ve retweetler yoluyla bireylerin biiyiik bir alic1 kitlesine ulagmasini ve
milyonlarca kullanici igerisinde bir yer edinmesini saglamaktadir (Zararsiz ve Sonmez, 2018). Ayrica Twitter, Facebook ve
Tumblr gibi diger sosyal aglarla karsilastirildiginda sadece bir sosyal medya olmaktan ¢ikip bir bilgi ag1 haline gelmistir
(Adedoyin-Olowe ve ark., 2016).

Metin madenciligi de yine sosyal medya analizinde kullanilan tekniklerden birisidir. Metin madenciligi, hesaplamali dilbilim,
bilgiye erisim ve veri madenciligi gibi ¢esitli arastirma alanlarina dahil edilen ve son dénemlerde sik kullanilan alanlarindan
biri haline gelmistir. Dogal dil isleme teknikleri, insanlar tarafindan yazilan metinlerden bilgi ¢ikarmak i¢in kullanilmaktadir.
Metin madenciliginde, dogal dil isleme teknikleri kullanilarak en kisa siirede anlamli enformasyon kaliplar1 saglamak i¢in
yapilandirilmamis bir veri bicimi okunabilir. Giiniimiiz diinyasinda ¢ogu insan bu siteleri giinliik yasamlarinda birbirleriyle
baglantida kalmak i¢in kullandiklarindan, sosyal ag siteleri hem bir iletisim kaynagi hem de bir arastirma kaynagidir (Salloum
ve ark., 2017).

Sosyal medya analizi ¢aligmalari i¢erisinde yer alan siyasi arastirmalar, sosyal siber istihbarat ¢calismalaridir. Siyaset¢ilerin
neredeyse tamaminin bireysel Twitter hesabi kullantyor olmalari, vatandaglarin kendilerini temsil eden kisileri dogrudan
takip etmesini, hatta onlarla iletisime ge¢mesini miimkiin kilmaktadir. Geleneksel kitle iletisim araglari siyasal iletisimde
cogunlukla sadece yukaridan asagiya iletisimi miimkiin kilmaktadir. Twitter gibi mikroblog siteleri aksi yonde (asagidan
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yukariya) bir iletisimi de miimkiin kilmis, dolayistyla siyasal iletisim siirecinde ¢ok yonlii iletisimin temel mecralarindan
biri haline gelmistir (Zararsiz ve Sonmez, 2018).

Halk oylamasi anlamina gelen referandumlar, toplumun da yonetime katilma ve goriis belirtme yontemlerinden biridir.
Diinyada pek ¢ok defa gergeklestirilen referandumlarda yonlendirme ve kampanyalar i¢in iletisim kanallar1 kullanimin
onemi biiyiiktiir. Ozellikle son yirmi y1lda bilgi ve iletisim teknolojilerindeki gelismelerle birlikte bu énem daha da artmistir.
Sosyal aglar ise 6zellikle son on yilda aktif olarak giindem belirleme ve yonlendirme galismalarinda kullanilmaktadir. Sosyal
medyanin etkisiyle birlikte artan analiz ¢alismalari literatiirde yogun olarak Ingiltere icin Brexit referandumu sirasinda
goriilmistiir. Brexit, Birlesik Krallik’in Avrupa Birligi’nden ¢ekilme siirecidir (AB Tiirkiye D., 2022). Arastirmacilar gerek
Twitter gerekse Facebook iizerinde bu oylamay1 derinlemesine analiz etmislerdir. Bu analizler arasinda sosyal medya tizerinde
bilingli ve/veya bilingsiz olarak yiiriitiilen yalan haber kampanyalarinin analizi (Gaber ve Fisher, 2021; Preston ve ark., 2021),
es zamanli olarak kullanicilarin yorumlarinin incelenmesi (Maynard ve ark., 2017), bolgesel bazda kullanicilarin paylasimlarinin
analizi (Agarwal ve ark., 2018), yiiriitiilen siyasi kampanyalarin analizi (Bossetta ve ark., 2018; Dobreva ve ark., 2020;
McLoughlin ve ark., 2020; Usherwood ve Wright, 2017) ve referandumda halk tizerinde etkili olan faktdrlerin incelenmesi
(Hall ve ark., 2018; Lilleker ve Bonacci, 2017; Mora-Cantallops ve ark., 2021; North ve ark., 2020) gibi caligmalar bulunmaktadir.

Son dénemde gergeklestirilen sosyal medyada referandum analizleri sadece Brexit lizerinde gergeklestirilmekle kalmamas,
diinyanin farkl tilkelerinde de uygulanmistir. Sosyal medyadaki nefret sdylemleri ile demokratik olmayan davranislarin
incelendigi Romanya’daki aile referandumu (Bader ve ark., 2019), Katalan vatandaslarin sosyal medya davranislar1 ve
tutumlarinin incelendigi Katalan referandumu (Goyanes ve Skoric, 2021), gdgmenlerin ve Irlanda’da yerlesik olmayanlarin
haklari ile siyasi katilimlarinin incelendigi irlanda Evlilik Esitligi referandumu (Gray, 2018), hem Twitter hem de Facebook
iizerinde capraz olarak analiz gerceklestirilen Italyan Anayasa referandumu (Del Vicario ve ark., 2017), sosyal medya
tizerinden kullanicilarin oy egilimlerinin incelendigi Yunan referandumu (Tsakalidis ve ark., 2018), sosyal medya tizerindeki
kampanyalarin incelendigi isko¢ Bagimsizlik referandumu (Langer ve ark., 2019), Twitter kullanicilarinin Ukrayna referandumu
ile ilgili goriislerinin incelendigi Hollanda arastirmasi (van Klingeren ve ark., 2021) ve kullanici yorumlarinin incelendigi

Amerikan se¢imleri (Fang ve ark., 2019) ¢alismalar1 belirtilen ¢alismalardan bazilaridir.

Tiirkiye’de de sosyal medya platformlarinin yogun olarak kullanilmaya baslandigi son on yil i¢erisinde iki referandum (2010
ve 2017) gergeklestirilmistir. Son referandum, 2017 yilindaki Anayasa degisikligi referandumudur. Bu referandumu farkli

yontem ve tekniklerle inceleyen bazi ¢alismalar bulunmaktadir.

Tirkiye’de gergeklestirilen 2017 Referandumunu inceleyen ¢alismalardan biri Zararsiz ve Sonmez (2018) tarafindan
gergeklestirilmistir. Arastirmacilar galismada, bir analiz firmasindan alinan Tweet sayilarina gore Evet ve Hay1r oranlarini
glinliik bazda incelemis ayrica siyasi liderlerin yazmis olduklar1 Tweet ve Hashtag’lere de 6rnekler vermiglerdir. Referandum
siirecinde Arklan ve Kartal (2020) tarafindan gergeklestirilen baska bir ¢alismada ise tersine bir siireg izlenerek, Referandum
stirecinin sosyal medya kullanimina olan etkisi incelenmistir. Aragtirma anketine katilan {iniversite 6grencileri sosyal medya
ortamini referandum siirecini takip etmek i¢in pek giivenilir bulmamakla birlikte, cok fazla olmasa da referandum siirecinden
etkilendigi belirtmislerdir. Anket yontemini kullanan bir baska ¢aligma ise Colakoglu ve Tan (2018) tarafindan gergeklestirilmis
olup, katilimcilar 2017 referandumu igin etkili olan iletisim araglarinda arasinda mitingler, TV programlar1 ve gazeteleri
saymiglardir. Sosyal medya paylasimlari ise katilimcilar igin anlamli fark yaratan medya araci olarak belirtilmemistir. Bu
calismanin aksine, iiniversite 6grencileri arasinda gerceklestirilen bir bagka calismada ise katilimeilarin; son dakika
gelismelerini takip etme, bir politik aday veya partiyi begenme, siyasi bir olayin fotografini paylasma ve siyasi bir anket
yapma ya da ankete katilma gibi aktiviteleri sosyal medya {izerinden daha sik gerceklestirdikleri bulgulanmistir (Olkun ve
ark., 2018). 2017 referandumunu siyasi partilerin Twitter paylasimlari iizerinden inceleyen ve 15 giinde toplam 842 Tweet
iizerinden degerlendirmenin gergeklestirildigi bir calismada ise kullanilan Tweetler kategorilere ayrilarak, konu basliklarina
gore partilerin giindem ve yonlendirmeleri incelenmigtir (Budak, 2018). Ayni1 sekilde partilerin referandum siirecini nitel
analiz yoluyla inceleyen baska bir ¢alisma ise Kilicaslan (2018) tarafindan gergeklestirilmistir. Benzer bir ¢alisma bu defa
siyasi partiler degil de parti liderlerinin paylasimlarina odaklanarak, igerik analizi seklinde gergeklestirilmistir (Dogan,
2019). Ayrica hem partiler, hem de liderlerin Twitter kullanimlarina yonelik nitel analiz ¢alismasi da gergeklestirilmistir
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(Orselli ve ark., 2018). Referandum siirecinde kullanilan hashtaglerin degerlendirildigi betimsel analiz ¢alismasi da mevcut
olup bu ¢alismada partilerin se¢im siirecindeki sosyal medya kampanyalarindaki bilingli propaganda siireci irdelenmistir
(Gtiler ve Celik, 2017). Demirhan (2017) ise “anayasa” kelimesini i¢eren 150Bin Tweet igerisinden referandum igin evet/
hayir kelimelerini iceren 5745 Tweet verisi tizerinde analiz gergeklestirmis ve kullanicilarin referandum siirecine iliskin
gorislerini degerlendirmistir. Caligmasinit se¢im giinii ile sinirlandirarak, evet/hayir kelimeleri ile birlikte kullanilan
hashtagleri inceleyerek, kullanicilar arasindaki baglantilar1 ve kisilerin se¢im sonuclarina iliskin goriislerini inceleyen bir
caligsma ise Furman ve Tung (2020) tarafindan gergeklestirilmistir.

Tiim bu aragtirmalar gostermektedir ki sosyal medya araglari insanlarin giinliik hayatlarinin vazgegilmezleri arasinda oldugu
i¢in yakin zaman diliminde en etkin siyasi kampanya araci olarak kullanilacaktir. Hatta bir arastirmaya gore, biiyiik insan
gruplari, sorunlar1 ¢6zmede, yeniligi tesvik etmede, akillica kararlar almada ve hatta gelecegi tahmin etmede, ne kadar
parlak veya daha iyi olurlarsa olsunlar kiigiik bir seckinden daha akillidir (Surowiecki, 2005). Bu nedenle sosyal medya
iizerinde yapilan arastirmalarin sonuglar1 gerek politika belirleyiciler gerekse de sosyal medya kullanicilar: tarafindan iyi
anlasilmali ve daha etkili teknoloji okuryazarligi olugturulmalidir. Buradan yola ¢ikarak Tiirkiye’de gergeklestirilen 2017
Referandum siirecinin Twitter lizerindeki yansimalar1 ve sonuglar1 bu caligmada detayli olarak analiz edilmis ve sosyal

medya araglarinin toplum {izerindeki etkilerinin agiklanmasi amaglanmistir.

Bu calismanin kapsami sdyle devam etmektedir. ikinci béliimde kullanilan veriler, bu verileri elde etmek icin kullanilan
arayiiz ve programlama dilleri ile analiz yontemi hakkinda bilgiler sunulmustur. Ugiincii béliimde elde edilen bulgular

yorumlanmigtir. Dordiincii boliimde ise ¢aligmanin sonuglar1 ve tartismalar sunulmustur.
2. MATERYAL VE YONTEM

Twitter izerinde arastirma gergeklestirmenin farkli yollar1 bulunmaktadir. Anket, kisi profiline yonelik incelemeler, etiketler
ve trend konular tizerine incelemeler ve Twitter’in akisinin canli olarak dinlenmesi, bu yollardan bazilaridir. Bu arastirmada
Twitter akisinin canli olarak dinlenmesi i¢in dncelikle belirli asamalar izlenmistir. Bu asamalardan ilki, Twitter tizerinde
bir gelistirici olarak Twitter Uygulama Programlama Arayiizli (Application Programming Interface — API) olusturmak ve
gerekli erisim izinlerini saglamaktir. Bu asama tamamlandiktan sonra ise verileri elde etmek ve elde edilen veriler {izerinde

iglem yapmak i¢in bir model kullanilmistir. Kullanilan model Sekil 1’de gosterilmistir.

kullamar H'|'|'F: . Akis baglant! Twitter
sunueu siireci stireci

Sunucu akis Twyitter

baglantisint baglon iy

acar > kabul eder

Ahistaki
Tweseﬂer\ <

alr, islemeyi 'I"Waeelliler
erceklesti- gl
i ﬁervdes ] analalglklsa
sonudari
Suriucy, ver depolar <
depo sundan
Kullania i stekte P
islenen sonuou ater
bulurur PR
| e goranumd Baglant Baglart
olugturur kep anur kepanir

Gergzk zamanl veri Veri
temizl
alust 1dn wygulama Wentaban Smizems Dogal dil isleme
programlama
aray izl

, Ver madendligi Soruglar

Sekil 1. Caligmada kullanilan model (Savas ve Topaloglu, 2017) (Tiirkge ¢evirisi)
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Model olusturulduktan sonra Tiirkiye’de 16 Nisan 2017 tarihinde gerceklestirilecek olan Referandum i¢in Twitter dinlenmeye
baslanmistir. Referandum tarihinin agiklandigi giin olan 11 Subat 2017 tarihi ile referandum 6ncesi 15 Nisan 2017 tarihine
kadar Twitter tizerinden veriler ¢ekilmistir. Veri ¢gekmek i¢in Python programlama dilinde bir program yazilmis ve Tweepy
(Tweepy, 2021) kiitiiphanesi kullanilmistir. Twitter izerinden elde edilen toplamda 6.577.031 Tweet metni igerisinde, dogal
dil isleme ve ayrica makine 6grenmesi algoritmalariyla islem yapabilmek icin 6ncelikle veri temizleme ve veri on-isleme
agsamalar1 gergeklestirilmistir. Python programlama dili kullanilarak yapilan bu islemlerde dncelikle mention (@) isaretleri,
etiket (#) isaretleri ve linkler temizlenmistir. Daha sonra metin i¢erisindeki iki nokta, silas, parantez vb. gibi gesitli isaretler
temizlenmistir. Sonrasinda tab bosluklari, yeni satir kisayollar1 ve en sonunda da emoji denilen karakterler temizlenerek,
sadece metin verilerinden olusan bir veri kiimesi elde edilmistir. Bu veri kiimesi, biitiinliik saglanmasi amaciyla kii¢iik
harflere dontstirilmiistiir.

Veri temizleme islemlerinden sonraki asamada, Tweet metinleri kelimelere ayrilarak analiz islemleri igin veri dn-isleme
adimlarina baglanmigtir. Eldeki veri kiimesi igerisinde toplamda 82.224.417 adet kelime tespit edilmis ve bir kelime veri
kiimesi olusturulmustur. Bu kelime veri kiimesi igerisinde dogal dil isleme araglarindan olan ve Tiirkge “stopwords” (baglaglar,
edatlar, zarflar vb.) kiitiiphanesinde yer alan 6.931.712 kelime belirlenmistir. Bu kelimeler, kelime setinden temizlenerek,
eldeki kelime veri kiimesi 75.292.705’e indirgenmistir. Eldeki yeni kelime veri kiimesinde en ¢ok tekrar eden kelimeler
saydirilarak incelendiginde, ig¢erisinde “rt”, “yaa”, “l” vb. gibi anlam ifade etmeyen ¢esitli kelimeler tespit edilmis ve bu
kelimeler de yine veri kiimesinden ¢ikarilmistir. Bu islem sonucunda eldeki veri kiimesi i¢erisinde toplam 69.499.939 adet

kelime kalmistir. Analiz ve degerlendirme islemleri bu kelimeler iizerinde gergeklestirilmistir.

Bu ¢alismada, Twitter iizerinden daha 6nce gergeklestirilen benzer konudaki arastirmalardan farkli bir yaklagim kullanilmistir.
Sosyal medya iizerinden gergeklestirilen benzer konudaki arastirmalar cogunlukla duygu analizi islemleri iizerine
yogunlasmistir. Bu ¢alismada ise anahtar kelimeler iizerinden metin madenciligi gergeklestirilmis ve diger kelimeler ile
arasindaki bagintilar tespit edilmis, kullanici bilgileri olmadan sadece paylagimlar tizerinden analizler gergeklestirilmis ve

dijital katilimci profilleri olusturulmustur.

Calismadaki veri analizi iic asamada gerceklestirilmistir. [lk asamada referandumun ana oylama secenekleri olan “evet” ve
“hay1r” kelimelerinin giinliik ve aylik degisimleri ile nihai oranlar1 incelenmis ve grafikleri olusturulmustur. Boylece
propaganda siirecinin insanlarin dijital katilimlarini nasil etkiledigi belirlenmistir. Referanduma katilan siyasi partilerin
yine giinliik ve aylik degisimleri ile nihai oranlar1 incelenmis ve grafikleri olusturulmustur. Son olarak siyasi parti liderlerinin

veri kiimesi igerisindeki durumlari analiz edilerek ¢alisma tamamlanmistir.
3. BULGULAR

Calismada ilk olarak 69.499.939 kelime igerisinde en sik tekrarlanan ilk 100 kelime tespit edilerek, bu kelimeler i¢in frekans
analizi gerceklestirilmistir. Sayisal verilerin her gegen giin artmasi ile bu verilerden gerekli enformasyonun saglanmasi daha
da zorlasmaktadir. Bu nedenle, biiyiik miktarda veriyi isleme ve analiz etme tekniklerini kullanmak biiyiik 6nem tagimaktadir.
Betimsel yontemlerden biri olarak frekans analizi bu gibi durumlarda kullanilabilir. Bu calismada da Referandum siirecinde
atilan Tweetler igerisinde en ¢ok kullanilan ilk 100 kelimeye ait Frekans Tablosu, Tablo 1’de verilmistir (Savas, 2021).

Tablo 1.

En ¢ok kullanilan ilk 100 kelimeye ait frekans tablosu (Savas, 2021)

S. No Kelimeler Frekans Yiizde (;eﬁgze(;‘il Kl;(nﬁull(l;tlf S.No Kelimeler Frekans Yiizde (‘;{?Ze;ll Kl;{l:l,"zl(l;tlf
1 evet 2.305.392  3,317113703 3,32 3,32 51 chpli 77278 0,111191464 0,11 16,89
2 hayir 1.485.542  2,13747238 2,14 5,45 52 bugiin 77.012  0,11080873 0,11 17,00
3 bir 882.797  1,270212626 1,27 6,72 53 glizel 75.501  0,108634628 0,11 17,11
4 referandum 483.091 0,695095574 0,70 7,42 54 olacak 75.447  0,10855693 0,11 17,22
5 AKP 356.768  0,513335702 0,51 7,93 55 diyoruz 75.255 0,108280671 0,11 17,33
6 16 354737  0,510413398 0,51 8,44 56 akpnin 69.189  0,099552605 0,10 17,43
7 CHP 334254  0,480941429 0,48 8,92 57 boyle 68.798  0,098990015 0,10 17,53
8 Erdogan 243.174  0,349890955 0,35 9,27 58 glin 68.442 0,098477784 0,10 17,63
9 ak 236.423  0,340177277 0,34 9,61 59 diyenler 68.187  0,098110877 0,10 17,72
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10 kadar 213.571  0,307296673 0,31 9,92 60 adam 65.603  0,094392889 0,09 17,82
11 tek 200.175  0,288021836 0,29 10,21 61 diyorum 65.437  0,094154039 0,09 17,91
12 Tirkiye 198.870  0,286144136 0,29 10,50 62 baskan 65.437  0,094154039 0,09 18,01
13 diyor 192.246  0,276613192 0,28 10,77 63 iyi 64.311  0,092533894 0,09 18,10
14 parti 190.905 0,274683694 0,27 11,05 64 oncesi 64.102  0,092233174 0,09 18,19
15 var 182.697  0,262873612 0,26 11,31 65 simdi 62.453  0,089860511 0,09 18,28
16 nisan 160.415  0,230813152 0,23 11,54 66 yine 62.208 0,089507992 0,09 18,37
17 degil 158.461  0,228001639 0,23 11,77 67 artik 61.478  0,088457632 0,09 18,46
18 nisanda 151.997  0,218700911 0,22 11,99 68 birlikte 61.001 0,0877713 0,09 18,55
19 icin 148.312  0,213398748 0,21 12,20 69 ayni 60.520  0,087079213 0,09 18,63
20 yok 143.391  0,206318167 0,21 12,41 70 sadece 59.545 0,085676334 0,09 18,72
21 diyen 142.157  0,204542626 0,20 12,61 71 oldu 59.013  0,084910866 0,08 18,80
22 ben 134.883  0,194076429 0,19 12,81 72 fetod 58.612  0,084333887 0,08 18,89
23 millet 129.145  0,185820307 0,19 12,99 73 once 58.265 0,083834606 0,08 18,97
24 MHP 121.505  0,174827492 0,17 13,17 74 oldugu 58.105  0,08360439 0,08 19,06
25 15 113.376  0,163131078 0,16 13,33 75 Avrupa 57.848  0,083234605 0,08 19,14
26 devlet 111.593  0,160565609 0,16 13,49 76 Allah 56.871 0,081828849 0,08 19,22
27 sonra 111.242  0,160060572 0,16 13,65 77 il 56.769  0,081682086 0,08 19,30
28 giicli 110.528  0,159033233 0,16 13,81 78 Hollanda 56.242  0,080923812 0,08 19,38
29 son 106.820  0,153697977 0,15 13,96 79 halk 55.272  0,079528127 0,08 19,46
30 olarak 106.047  0,152585745 0,15 14,12 80 eden 55.272  0,079528127 0,08 19,54
31 olsun 104.469  0,15031524 0,15 14,27 81 kars1 54.490 0,078402947 0,08 19,62
32 oy 102.778  0,147882144 0,15 14,41 82 basbakan  54.306 0,078138198 0,08 19,70
33 yeni 102.306  0,147203007 0,15 14,56 83 milletvekili  53.648 0,077191435 0,08 19,78
34 vatan 101.692  0,146319553 0,15 14,71 84 zaman 53.511  0,076994312 0,08 19,85
35 olan 99.802  0,143600126 0,14 14,85 85 sayin 52.221  0,075138195 0,08 19,93
36 demek 96.519  0,138876381 0,14 14,99 86 bunu 51.441  0,074015892 0,07 20,00
37 referandumda  96.003  0,138133934 0,14 15,13 87 iilke 51.368  0,073910856 0,07 20,08
38 biiyiik 95.733  0,137745445 0,14 15,27 88 biitiin 50.743  0,073011575 0,07 20,15
39 genel 92.073  0,132479253 0,13 15,40 89  Kiligdaroglu  50.709  0,072962654 0,07 20,22
40 ¢ikarsa 92.048  0,132443282 0,13 15,53 90 bizim 50.451 0,072591431 0,07 20,30
41 Tirk 90.760  0,130590043 0,13 15,66 91 hiikkiimet 50.338  0,072428841 0,07 20,37
42 bile 90.284 0,12990515 0,13 15,79 92 olur 49.661 0,071454739 0,07 20,44
43 sen 89.845  0,129273495 0,13 15,92 93 kadin 49.230  0,070834595 0,07 20,51
44 baskani 89.444  0,128696516 0,13 16,05 94 gazetesi 47.851  0,06885042 0,07 20,58
45 akpli 88.469  0,127293637 0,13 16,18 95 sistemi 47469 0,068300779 0,07 20,65
46 anayasa 88.230  0,126949752 0,13 16,30 96 dedi 47.385 0,068179916 0,07 20,72
47 pkk 88.210  0,126920975 0,13 16,43 97 kendi 47.141  0,067828837 0,07 20,78
48 HDP 87.342  0,125672053 0,13 16,56 98 Bahgeli 47.118  0,067795743 0,07 20,85
49 oyu 78.789  0,113365567 0,11 16,67 99 milletin 46.669 0,067149699 0,07 20,92
50 devam 77.834  0,111991465 0,11 16,78 100 chpnin 46.566 0,067001498 0,07 20,99

Tablo 1’de goriildiigii gibi yaklasik 70 milyon kelime icerisinde ilk iki siray1 referandumun ana oylama temalar1 olan “evet” ve
“hayir” kelimeleri almistir. “Evet” kelimesi toplamda 2.305.392 defa tekrarlanarak tiim kelimeler igerisinde %3,32’1ik bir oran
elde etmistir. “Hayir” kelimesi ise toplamda 1.485.542 defa tekrarlanarak tiim kelimeler igerisinde %2,14°liik bir oran elde
etmistir. Tabloda gosterilen ve en ¢cok tekrarlanan ilk 100 kelime kiimiilatif toplam incelendiginde, tiim kelimelerin ayni1 zamanda
%21’ine denk gelmektedir. Siyasi partiler incelendiginde “AKP” kelimesi 356.768 defa kullanilarak %0,51 oraninda kullanilirken,
“ak” kelimesi 236.423 defa, “parti” kelimesi ise 190.905 defa kullanilarak yine en ¢ok kullanilan kelimeler arasinda yer almistir.
Siyasi parti isimlerinin kullanildig kelimelerden “akpli” kelimesi 88.469 defa tekrar edilmesi ile 45. sirada, “akpnin” kelimesi
ise 69.189 defa kullanilarak 56. sirada yer almigtir. Bir diger siyasi parti olan “CHP” kelimesi 334.254 defa kullanilarak %0.48
oraninda kullanilmistir. Benzer sekilde parti isminin gectigi diger kelimeler i¢erisinde “chpli” kelimesi 77.278 defa kullanilarak
51. sirada yer alirken, “chpnin” kelimesi ise 46.566 defa kullanilarak 100. sirada yer almistir. Siyasi partiler icerisinde “MHP”
kelimesi 121.505 defa kullanilarak 9%0.17°1lik bir oranda tekrar edilmistir. Diger siyasi parti “HDP” kelimesi ise tiim Tweetler
icerisinde 87.342 defa tekrar edilerek en ¢ok tekrar edilen 100 kelime igerisinde 48. sirada yer almistir.

Yalnizca referandumun oylama temast olan “evet” ve “hayir” kelimeleri ile siyasi partilerin isimleri degil ayni zamanda

siyasi parti liderleri de en sik tekrarlanan kelimeler arasina girmistir. Referanduma katilan siyasi parti liderlerinden “Erdogan”
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ismi 243.174 defa tekrar edilerek %0.35’lik oranla tiim Tweetler icerisinde en ¢ok tekrarlanan ilk 10 kelime arasinda yer
almistir. Diger siyasi liderlerden “Kiligdaroglu” ismi 50.709 defa tekrar edilerek %0.07 oraninda, “Bahgeli” ismi ise 47.118
Tweet igerisinde kullanilarak yine yaklasik %0.07 oranina ulagmistir.

Bu agamada incelenen bir diger konu, Twitter’t dinlemek igin seg¢ilen anahtar kelimelerin tiim Tweetler igerisinde tekrar
edilme sikliklar1 olmustur. Segilen anahtar kelimelerden en ¢ok kullanilani 2.305.392 tekrar ile “evet” kelimesi olmustur.
Ikinci sirada ise 1.485.542 defa tekrar edilen “hayir” kelimesi olmustur. Anahtar kelimeler arasinda iigiincii sirada, tiim
kelimeler igerisinde ise dordiincii sirada yer alan “referandum” kelimesi 483.091 defa tekrar edilmistir. Referandum tarihi
olan 16 Nisan tarihi i¢in iki ayr1 anahtar kelime belirlenmis olup, bunlardan bitisik yazilan1 ilk 100 kelime igerisinde yer
almamustir. “16” sayis1 354.737 defa, “Nisan” kelimesi ise 160.415 defa, “Nisanda” kelimesi ise 151.997 defa kullanilmaistir.
Anahtar kelimeler i¢inde yer alan siyasi parti isimlerinin kullanim sayilar1 ise “AKP”, “AK Parti”, “CHP”, “MHP”, “HDP”
i¢in sirastyla; 356.768, 236.423 (ak), 190.905 (parti), 334.254, 121.505 ve 87.342 olarak tespit edilmistir.

Frekans analizinde derinlemesine inceleme igin ilk olarak, secilen anahtar kelimelerden referandum kelimesinin giinliik

kullanim seyrini gosterir grafik Sekil 2°de sunulmustur.
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Sekil 2. Guinliik Tweetler igerisinde “referandum” anahtar kelimesi

Caligma sirasinda elde edilen Tweetler igerisinde “referandum” kelimesinin bulunma sikligi, Sekil 2°de goriildiigii gibi dalgali
bir seyir izlemistir. Burada belirtilmesi gereken bir konu, giinliik elde edilen Tweet sayisinin da bu grafiklerde etkili oldugudur.
Ozellikle Twitter’in uyguladig1 bazi sinirlamalar ile birlikte diger sinirliliklar da, ¢alismanin sonug béliimiinde belirtilmistir.
Grafikte goriildiigii gibi, referandum ile ilgili goriislerin belirtildigi Tweetler baz1 giinlerde 14 Bin ile 20 Bin sinirlarinda
bulunurken, genel seyir 4 Bin Tweet ve listii seklinde gerceklesmistir. Bu grafikten de anlagildig: {izere, sosyal medya
iizerinde referanduma olan ilgi siirekli canli tutulmus ve siirecte insanlarin goriis ve dnerilerini belirttigi dnemli bir iletisim
platformu olarak yer almistir.

Calisma ayrica ii¢ farkli grupta aylik (giinliik) veriler halinde karsilastirmali olarak ele alinmistir. Bu gruplar; “Evet — Hayir”
olarak referandum oylama konusu, siiregteki partiler olan “AKP, MHP, CHP ve HDP” partileri ve son olarak bu partilerin
liderleri “Erdogan, Bahgeli, Kiligdaroglu ve Demirtas ile es baskan (HDP) Yiiksekdag” kelime gruplari olarak belirlenmistir.
Elde edilen Tweetler icerisinde “Evet” ve “Hayir” kelimelerinin aylik kullanim sikliklar1 Sekil 3’te sirasiyla gosterilmistir.
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Sekil 3. Referandum siirecinde Evet ve Hayir kelimelerinin (a) Subat, (b) Mart ve (c) Nisan aylarindaki kullanimlar1

Acta Infologica, Volume 6, Number 1, 2022



Savas, S.

Sekil 3’te ilk dikkate deger bulgu, “Evet” kelimelerinin “Hay1r” kelimelerine kiyasla tiim aylarda daha yiiksek oranda bir
seyir gosterdigi olmustur. Bu kelimelerin aylik oranlari incelendiginde Subat ayinda kullanim sikliklar1 birbirine yakin oran
gosterirken (Sekil 3a), Mart ayinda ikisinin arasindaki fark artmis (Sekil 3b) ve Nisan ayinda ise giderek acilmistir (Sekil
3c). Buradan anlasilacagi iizere, referandumda propaganda siireci, sosyal medya iizerinde “Evet” lehine dogru ilerlemistir.
Ug aylik siireg incelendiginde Subat ayinda referandum tarihi agiklandiktan hemen sonra ilk hafta “Evet” ve “Hayir” kullanim
oranlar1 20 Bin ile 80 Bin arasinda yer alirken, ilk haftadan sonra bir diisme olmus ve genellikle 20 Bin kelimenin altinda
seyretmistir. Mart ayinda referandum konusu giindemi belirlemeye devam etmis ve ay boyunca genellikle 10 Bin ile 80 Bin
Tweet arasinda seyretmistir. En yogun Tweet oranlar1 yine bu ayda gerc¢eklesmis ve 13 Mart tarihinde yaklagik 100 Bin Evet
ve 55 Bin Hay1r kelimesi kullanilarak ii¢ ay i¢erisindeki en yiiksek seviye burada yaganmistir. Referandumun gergeklestirildigi
ay olan Nisan ayinda ise “Evet” ve “Hay1r” kelimelerinin kullanim siklig1, 10 Bin ile 70 Bin arasinda dalgal1 bir seyir
gostermistir. Tiim bu veriler 1s181nda, 11 Subat - 15 Nisan arasinda elde edilen tiim Tweetler igerisinde “Evet” ve “Hayir”

kelimelerinin toplamda birbirine oranlar1 Sekil 4’te gosterilmistir.

Hayir
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Sekil 4. Tweetler igerisinde yer alan “Evet” ve “Hay1r” oranlari

Elde edilen Tweetler igerisinde “Evet”, “Hayir” ya da her ikisinin birlikte kullanildigi Tweetlerden her iki anahtar kelimenin
toplamina oranlar1 Sekil 4’te gésterilmistir. Tablo 1’de verilen 2.305.392 adet “Evet” kelimesinin tiim kelimelere orant %3,32
ve 1.485.542 adet “Hayi1r” kelimesinin tiim kelimelere oran1 %2,14 iken, bu iki kelimenin oylama konusu toplamina oranlar1

Evet ve Hayir igin sirasiyla %60,8 ve %39,2 olmustur. Bu oranlarin hesabinda Esitlik (1) kullanilmaistir.

21033017 EVH
% (E vV H) = 2ii0220072 Y2 M
(EVH) = Siigsaize
Esitlikte “Evet” i¢in “E”, “Hay1r” i¢inse “H” kisaltmasi kullanilmaistir.

“Evet” ve “Hay1r” oranlarindan sonra ¢alismada, veri tabaninda yer alan Tweetler icerisinde siyasi partilerin giindemde
olma oranlar1 da aylik (giinliik) ve toplam oranlariyla incelenmistir. Bu inceleme sirasinda anahtar kelimeler arasinda yer
alan “AKP”, “CHP”, “MHP”, “HDP” ve yine kisaltma olarak kullanilan “AK Parti” kelimeleri se¢ilerek analizler
gergeklestirilmistir. Parti kisaltmalarinin Tweetler i¢erisinde aylik kullanim sayilar1 Sekil 5°te sirasiyla gosterilmistir.
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Sekil 5. Referandum siirecinde siyasi partilerin (a) Subat, (b) Mart ve (c) Nisan aylarindaki durumlar1
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Sekil 5 incelendiginde, ii¢ ay boyunca her ay en ¢ok kullanilan iki siyasi parti kisaltmasi olarak “AKP” ve “CHP” kisaltmalarinin
oldugu goriilmektedir. Bu iki kelimenin birbirine en fazla fark attig1 giinler “AKP” lehine 13 Mart 2017 tarihi olurken,
“CHP” lehine ise 14 Subat 2017 tarihi olmustur. Ancak burada “AKP” ve “AK Parti” kisaltmasinin kullanildigi Tweetler de
g0z oniine alindiginda, genel toplamda AK Parti kelimesinin diger siyasi partilere oranla daha fazla kullanildigi goriilmektedir.
Diger anahtar kelimeler icerisinde yer alan “MHP” kelimesi {i¢ ay boyunca zaman zaman en ¢ok kullanilan ii¢lincii, bazi
glinlerde ise dordiincii anahtar kelime durumunda olmustur. Yine bir diger anahtar kelime olarak secilen “HDP” kelimesi
ise bazi giinlerde ti¢lincii siklikta kullanilan siyasi parti kisaltmast olurken, zaman zaman da dordiincii siklikta kullanilan
kelime olarak tespit edilmistir. Siyasi partiler i¢in belirlenen anahtar kelimelerin oranlarini daha iyi inceleyebilmek adina,
Tablo 1°de verilen frekans tablosundaki genele oranlarinin haricinde, birbirlerine olan oranlar1 da incelenmistir. Bu oranlar

Sekil 6’da gosterilmistir.

HDP

AK Parti 47 g%

Sekil 6. Siyasi partilerin Tweetler icerisinde kullanilma oranlar1

Sekil 6 incelendiginde “AK Parti” (AKP dahil) anahtar kelimesinin %47,8 ile en ¢ok oranda kullanildig1 goriilmektedir.
“CHP” %32,1 ile ikinci, “MHP” %]11,7 ile ii¢lincii ve “HDP” ise %8,4 ile dordiincii sirada yer almistir. Sekilde yer alan
oranlar iginde “AK Parti” anahtar kelimesi, iki ayr1 kelimeden olustugu i¢in Tweetler igerisinde filtreleme yontemi kullantilmigtir.
Veri 6n-isleme asamasinda kelimelere ayristirilarak dizi listeleri olusturulan Tweetler i¢cinde “ak” ve “parti” kelimeleri bir
arada bulunan Tweetler secilerek bu sayilar orana dahil edilmistir. Tek basina “ak” ve/veya tek basina “parti” kelimeleri,
oranlara dahil edilmemistir. Giinliik Tweetler incelendiginde farkli zamanlarda “AK Parti” ve “CHP” anahtar kelimelerinin
birbirlerine Ustiinliik sagladiklar1 gézlemlense de genel oranlar dikkate alindiginda bu iki siyasi partinin birbirine orani
yaklasik 2/3 (CHP/AK Parti) seklinde gergeklesmistir. Cizelge 1’de tiim Tweetler igerisinde “AKP” orani %0,51, “ak’ orani
%0,34 ve “parti” oran1 %0,27 iken bu oranlar siyasi partilerinin birbirine kars1 oranlar1 karsilastirildiginda %47,8 olarak
gergeklesmistir. “CHP” orani tiim Tweetler igerisinde %0,48 iken siyasi partiler arasinda %32,1 oraninda gerg¢eklemistir.
“MHP” orani tiim Tweetler igerisinde %0,17 olup, siyasi partiler arasinda %11,7°lik bir oran elde ederken “HDP” ise tiim
Tweetler igerisinde %0,13 oraninda kullanilip siyasi partiler arasinda %8,4 orani elde etmistir. Siyasi partilerin oranlarinin
hesabinda Esitlik (2) kullanilmaistir.

0% (SP) = Zii022617 P (2)

15.04.2017
Z11.02.2017 vSP

Esitlikte “Siyasi Parti” i¢in “SP” kisaltmas1 kullanilmistir.

Sekil 5 ve Sekil 6°da belirtilen oranlar, siyasi partilerin sosyal medya kullanicilarinin giindeminde bulunma sikliklarinin
gostergesi olmustur. Calismada duygu analizi ger¢eklestirilmemis olup bu grafikler partilerin propaganda siirecleri ve bu
stireclerin giindeme olan etkisi hakkinda goriisler saglamaktadir.

Calismada secilen anahtar kelimelerin haricinde, Tablo 1’de goriilen frekans tablosundaki veriler incelendiginde ortaya ¢ikan
bir diger bulgu olan, siyasi parti liderlerinin referandum siireci boyunca giindemde olma sikliginin incelenmesi, aylik (giinliik)
ve toplam veri incelemelerinin son asamasi olmustur. Bu asamada referandum siirecindeki siyasi parti liderlerinden “Erdogan”,

“Kiligdaroglu”, “Bahgeli”, “Demirtas” ve (es baskan) “Yiiksekdag” kelimeleri incelenmistir. Bu kelimelerin tiim ¢esitlilikleri
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(Tirkge karakter farkliliklar1 vb.) incelemeye dahil edilmistir. Liderlerin referandum siireci boyunca Twitter’da gliindemde

bulunma sikliklar1 Sekil 7°de gosterilmistir.
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Sekil 7. Siyasi parti liderlerinin (a) Subat, (b) Mart ve (c) Nisan aylarinda Tweetler i¢erisindeki durumlar1
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Sekil 7°de goriildiigii gibi tiim Tweet verisi icerisinde siyasi parti liderlerinden en ¢ok bahsedileni, tiim referandum siirecinde
“Erdogan” olmustur. Subat, Mart ve Nisan aylar1 boyunca “Erdogan” kelimesi, diger siyasi parti liderlerinin isimlerinden
daha ¢ok kullanilan kelime olmustur. Daha sonra “Kilicdaroglu” ve “Bahgeli” kelimeleri birbirlerine yakin sayilarda
kullanilmis, en az bahsedilen kelimeler ise “Demirtas” ve “Yiiksekdag” kelimeleri olmustur. Siyasi parti liderlerinin
referandum siirecindeki genel degerlendirmesinin ardindan birbirlerine oranlari da incelenmistir. Bu oranlarin elde edilmesinde
Esitlik (3) kullanilmistir.

15.04.2017
Y11022017 L 3)

% (L) = Sis0sz07

11.02.2017

Esitlikte “Siyasi Parti Liderleri” icin “L” kullanilmistir. Esitlik (3) ile hesaplanan oranlar Sekil 8’de gosterilmistir.

Demirtas

Bahceli
L

Kihigdaraglu

Yuksekdad
£9.3%

Erdogan

Sekil 8. Siyasi parti liderlerinin referandum siirecinde birbirlerine kars1 giindemde yer alma oranlari.

Sekil 8’de goriildiigii gibi siyasi parti liderlerinin oranlari, toplam siyasi parti liderlerinin oraniyla degerlendirildiginde
“Erdogan” %69,3 ile en ¢ok giindemde olan lider olmustur. Bu oran tiim kelimeler ile frekans analizi gergeklestirildiginde
%0,35 ile yine en fazla oran olarak belirlenmistir. Daha sonra “Kiligdaroglu” %15,2 oranda yer almaktadir. Kiligdaroglu'nun
tiim kelimeler i¢erisinde giindemde olma orani %0,07 olurken hemen sonrasinda %13,9 ile yer alan “Bahgeli” de benzer
sekilde tiim kelimeler igerisinde yaklasik %0,07 oraninda giindemde yer almistir. Diger siyasi liderler “Demirtas” %1,1
oraninda, “Yiiksekdag” ise %0,5 oraninda giindemde yer alan liderler olmustur. Bu iki lider frekans tablosunda ilk 100

kelime arasinda yer almamistir.
4. TARTISMA VE SONUCLAR

Sosyal aglar gittik¢e yayginlasarak insan hayatini her gegen giin daha gok etkiler duruma gelmistir. Sosyal medya platformlarinda
hemen hemen her konuda tartigmalar yapilmakta ve giindemler olusturulmaktadir. Insanlar aktif olarak bu platformlari takip
etmekte, buralarda paylasimlar yapmakta ve buralardaki paylasimlardan da etkilenmektedir. Platformlarin en etkin kullanildig:
alanlardan bir tanesi de siyaset ve siyasi propagandalardir. Diger tiim alanlarda yapildig gibi siyasi partiler de buralardan
propagandalarini gerceklestirmekte, kitlelere ulasmakta ve kitleleri etkilemektedir. Ustelik bu paylasimlar ve etkilesimler
sadece profesyonel siyasetciler tarafindan degil ayni zamanda tiim toplum tarafindan da gergeklestirilmektedir. Boylesine
biiyiik etkilesimlerin gerceklestigi sosyal medya platformlarinda da insanlarin bu paylasimlardan etkilenmemesi artik
neredeyse miimkiin degildir.

Sosyal medyanin etkisinin bu kadar giiclii olmas1 sonucunda gerek Tiirkiye’de gerekse de diinyada siyasi katilim faaliyetlerine
yonelik akademik ¢alismalar gergeklestirilmistir. Bu ¢alismalar siyasi tercihleri 6l¢me, platformlarin etkinligini belirleme,
propagandalarin etkinligi belirleme gibi pek ¢ok farkli amaglarla yapilmistir. Tiirkiye’de gerceklestirilen 2017 referandumu
ile ilgili aragtirmalar Tablo 2’de gosterilmistir.
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Tablo 2.
2017 Tiirkiye Referandumu i¢in daha énce gergeklestirilen ¢alismalar
Yazar Calismanin Amaci Kullanilan Veri
Zararsiz ve Sénmez (2018) Evet / Hayir incelemesi 14.975.595 Tweet
Arklan ve Kartal (2020) Referandumun sosyal medyaya etkileri 400 anket
Kiligaslan (2018) Siyasi Liderlerin siyasal iletisimde Twitter kullanim1 192 Tweet
Dogan (2019) Siyasi Liderlerin siyasal iletisimde sosyal medya kullanimi -
Colakoglu ve Tan (2018) Siyasal iletisim araglarinin oy verme davranisi tizerindeki etkisi 495 anket
Olkun ve ark., (2018) Sosyal medya tizerinden propagandalarin gengler tizerine etkileri 400 anket
Budak (2018) Siyasi partilerin glindem yonlendirmelerinin incelenmesi 842 Tweet
Orselli ve ark., (2018) Siyasi parti ve liderlerin mikroblog se¢im aktiviteleri 16 Twitter hesab1
Giller ve Celik (2017 Twitter lizerinden kamp?nya. sﬁreglszil?in bili‘n'(,:li bir sekilde yonetilip .
yonetilmediginin tespiti
Demirhan (2017) Evet / Hayir incelemesi 5745 Tweet
Furman ve Tung (2020) Evet / Hayir incelemesi 150 Hashtag

Bu calismada gergeklestirilen analizler, Tablo 2°de verilen ¢aligmalardan yontem, uygulama ve analiz bakimindan farkliliklar
icermektedir. Zararsiz ve Sonmez (2018) tarafindan gergeklestirilen ¢alisma bir sosyal medya analiz sirketinden alinan veriler
iizerinden yiriitiilmiistiir. Bu ¢aligmada ise tiim veriler aragtirmaci tarafindan elde edilerek veri temizleme ve analiz islemleri
birebir gergeklestirilmistir. Boylece arastirmanin verilerinin gegerlik ve giivenirligi saglanmistir. Benzer sekilde evet/hayir
temalar1 tizerine gergeklestirilen diger ¢alismalar (Demirhan, 2017; Furman ve Tung, 2020) ise veri boyutu agisindan bu
caligmadan ¢ok daha az verileri igermektedir. Bir baska Twitter verisi iizerinde gergeklestirilen ¢alismada ise 842 Tweet
iizerinden kategoriler olusturularak partilerin propagandalari incelenmistir (Budak, 2018). Bu ¢alisma da 6zellikle incelenen
Tweet sayisi ve odak noktasi agisindan gergeklestirilen bu aragtirmadan ayrismaktadir. Kiligaslan (2018) da ayni1 sekilde
siyasi partilerin ve parti liderlerinin referandum siirecindeki sosyal medya paylagimlarini nitel analiz yontemleriyle analiz
etmistir. Benzer bir ¢alismada ise siyasi parti liderlerinin referandum paylasimlar: degerlendirilmis ve bu ¢calismada da yine
oy kullananlarin sdylemleri degil, liderlerin propaganda sdylemlerine odaklanilmistir (Dogan, 2019). Arklan ve Kartal
(2020), 2017 referandumunun sosyal medyaya etkilerini, anket yontemiyle arastirmiglardir. Bu aragtirma tersine bir yontem
izleyerek referandumun sosyal medyaya etkisini aragtirirken, sosyal medyanin referandum tizerinde etkisi olmadig1 sonucunu
belirten baska bir anket ¢alismasi da Colakoglu ve Tan (2018) tarafindan gerceklestirilmistir. Universite 6grencileri arasinda
gergeklestirilen bir baska calismada ise katilimcilarin son dakika geligsmelerini takip etme, bir politik aday veya partiyi
begenme, siyasi bir olayin fotografini paylasma ve siyasi bir anket yapma ya da ankete katilma gibi aktiviteleri sosyal
medyadan daha sik gerceklestirdikleri bulgulanmistir (Olkun ve ark., 2018). Referandum siirecini nitel analiz yoluyla inceleyen
baska bir ¢alisma ise Kiligaslan (2018) tarafindan gergeklestirilmistir. Benzer bir ¢alisma bu defa siyasi partiler degil de
parti liderlerinin paylagimlarina odaklanarak, i¢erik analizi seklinde ger¢eklestirilmistir (Dogan, 2019). Ayrica hem partiler,
hem de liderlerin Twitter kullanimlarina yonelik nitel analiz ¢alismasi da gergeklestirilmistir (Orselli ve ark., 2018). Referandum
siirecinde kullanilan hashtaglerin degerlendirildigi betimsel analiz ¢alismasi da mevcut olup bu ¢aligmada partilerin se¢im
siirecindeki sosyal medya kampanyalarindaki bilingli propaganda siireci irdelenmistir (Giiler ve Celik, 2017). Demirhan
(2017) ise “anayasa” kelimesini iceren 150 Bin Tweet igerisinden referandum igin evet/hayir kelimelerini iceren 5745 Tweet
verisi igerisinde analiz gergeklestirmis ve kullanicilarin referandum siirecine iligkin goriislerini degerlendirmistir. Caligmasini
secim giini ile sinirlandirarak, evet/hayir kelimeleri ile birlikte kullanilan hashtagleri inceleyerek, kullanicilar arasindaki
baglantilar1 ve kisilerin se¢im sonuglarina iliskin goériislerini inceleyen bir ¢alisma ise Furman ve Tung (2020) tarafindan
gercgeklestirilmistir.

Daha once gergeklestirilen calismalardan farkli olarak derinlemesine tiim boyutlariyla gerceklestirilen bu sosyal medya

metin madenciligi aragtirmasinin alana katkilari sdyle siralanabilir:
Ginliik veriler kullanilarak siyasi propagandalar analiz edilebilir ve siire¢ dinamik olarak yonetilebilir.
Siyasi partilerin propaganda yonetimlerinde sosyal aglardaki metin madenciligi, karar destek sistemi olarak kullanilabilir.
Bu arastirmada gergeklestirilen ¢aligmalara ek analizlerle (duygu analizi vs.) toplumun nabzi tutulabilir.

Klasik yontemlerle gergeklestirilen anket arastirmalarina, ikinci bir boyut eklenerek dijital katilim 6lgtilebilir.
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Ticari, giivenlik, akademik amach siber istihbarat faaliyetlerine (Savas ve Topaloglu 2015) ek olarak artik sosyal amagl
siber istihbarat faaliyetleri de gergeklestirilebilmektedir. Siyasi istihbarat, bu agidan karar vericiler ve politika belirleyiciler
icin en 6nemli faaliyetlerden biri olabilir. Bu ¢alisma toplum tizerinden siyasi istihbarata bir 6rnek teskil etmekle beraber
sonraki ¢aligmalar i¢in de yol gosterici niteliktedir. Ayrica bu ¢aligsma, {ilkemizin bir sonraki se¢imleri i¢in makine dgrenmesi
ve derin 6grenme algoritmalart kullanilarak benzer arastirmalarla daha kapsamli sonuglara ulagilmasi, toplumun nabzinin
tutulmasi ve politika belirleyicilere dijital katilim hakkinda yol gostermesi agisindan da 6nem tasimaktadir. Bu baglamda,
calismanin gelecek asamasinda planlanan adimlarindan bir tanesi makine 6grenmesi algoritmalarinin benzer veriler tizerinde
kullanilmas1 ve sonuclarinin degerlendirilmesidir.

Caligmanin bazi sinirliliklart da bulunmaktadir. Bunlardan ilki, sosyal medya iizerindeki metin madenciliginin, klasik veri
madenciliginden daha zor uygulanmasidir (Salloum ve ark., 2017). Ciinkii sosyal medyada yapilandirilmamis pek ¢ok veri
bir arada bulunup, ciddi bir veri dn-igleme siireci gerektirmektedir. Bir diger sinirlilik ise kelime bazli dogal dil isleme
caligmalar1, Twitter tizerindeki konu bazli ¢alismalar i¢in bazen yaniltici olabilmektedir. Cok 6zel konular haricinde “evet”
ya da “hayir” gibi genel kelimeler i¢eren ¢alismalarda kullanilan kelimelerin konuyla ilgili oldugunu tespit edebilmek igin
ek arastirmalar ve analizler gerekmektedir. Diger sinirliliklar ise Twitter kaynaklidir. Bunlardan ilki, Twitter tizerinden veri
elde etmek i¢in gergeklestirilen baglantinin zaman zaman kopma ve veri akisinin durma ihtimalidir. Bir digeri ise Twitter’in
TT (Trend Topic — Egilim Konusu) listesinde anlik giindem olan kelime veya etiketleri listeye almasi ancak spesifik konularin
bu listede yer almiyor olabilme ihtimalidir. Aragtirma i¢in bdyle bir konu se¢ildiyse bu konular i¢in ya 6zellikle arama
yapilmali ya da bir ara¢ kullanilmalidir. Son sinirlilik ise donanim ihtiyacidir. Bu arastirmadaki gibi ¢ok biiyiik boyutlarda
veriyi islemek i¢in 6zel hesaplama kabiliyetlerine sahip donanimlar gerekmektedir.

Hakem Degerlendirmesi: Dis bagimsiz.

Cikar Catismasi: Yazar ¢gikar ¢atigmasi bildirmemistir.

Finansal Destek: Yazar bu ¢alisma i¢in finansal destek almadigini beyan etmistir.
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oz

Dijitallesen diinyada yeni nesil girisimcilik modeli olarak sunulan kitle fonlamasi (KF) modeli is fikirlerinin
gergeklestirilebilmesi noktasinda biiyiik fayda saglamaktadir. Zamanla kullanici ilgisinin artmasiyla birlikte
popiilerlesen KF icin yurtdisinda oldugu gibi Tiirkiye’de de birgok platform kurulmustur. Kurulan web
platformlarinda toplanan fonlarin proje olusturuculari tarafindan kullanilabilmesi, projenin basar1 durumuna
baglidir. Projelerin basaris1 KF ekosistemi i¢in dnemli bir yere sahip oldugundan dolay1, ¢alisma igerisinde
platformlara gore basar1 analizi yapilarak kategoriye gore dagilimlar, fonlamaya gore dagilimlar, 6zniteliklere
gore dagilimlar, konumlara gére dagilimlar ortaya koyulmustur. Bu dogrultuda,Tiirkiye’de faaliyet gosteren
Fongogo, Crowdfon, Bulusum, Fonbulucu, Arikovani, Ideanest platformlarindaki 1635 KF projesi, 6znitelikleri
ve meta alanlariyla birlikte veri kazima teknikleriyle toplanip icerik analizi yontemi kullanilarak incelenmistir.
Calismanin sonuglarina gore, yaklasik 21 milyon TL'lik bir degere sahip olan Tiirkiye’deki kitle fonlamasi
ekosisteminde proje kampanyalarinin basari orani %23,18’tir. Projeler en ¢ok teknoloji, kiiltiir-sanat ve film-
video-fotograf kategorilerinde yayinlanmakta olup en basarili kategori %34,36 ile film-video-fotograf
kategorisidir. Projeler konumlarina gore degerlendirildiginde, en basarili bolge %30,25 basar1 yiizdesiyle
Marmara bolgesidir. Ayrica destekgiler bir projenin gerceklestirilebilmesi i¢in ortalama 530 TL fon saglamaktadir
ve basarill proje basina yaklasik olarak 55.000 TL fon diismektedir. Elde edilen bulgular Tiirkiye’deki KF
platformlarindaki proje ve kullanici sayisinin gegmise gore arttigini fakat basar1 oraninin gozle goriliir bir
bicimde diistugiini gostermektedir. Bu nedenle KF platformlari igin dneriler ¢alisma igerisinde tartisilmistir.
Anahtar kelimeler: Kitle Fonlamasi, Veri Kazima, igerik Analizi, Girisimcilik

ABSTRACT

The crowdfunding (CF) model, which is presented as a new generation entrepreneurship model in the digitalizing
world, provides great benefits in realizing business ideas. Many platforms have been established in Turkey as well
as abroad for CF, which has become popular with the increase in user interest over time. The use of the funds
collected on the established web platforms by the project creators depends on the success of the project. Since the
success of the projects has an important place for the CF ecosystem, the distributions by category, distribution by
funding, distribution by attributes, distributions according to locations were revealed by performing a success
analysis according to platforms in the study. In this direction, the 1635 CF projects operating in Turkey on Fongogo,
Crowdfon, Bulusum, Fonbulucu, Arikovani, Ideanest platforms, together with their features and meta fields, were
collected using data scraping techniques and analyzed using content analysis method. According to the results of
the study, the success rate of project campaigns in the crowdfunding ecosystem in Turkey, which has a value of
approximately 21 million TL, is 23.18%. The projects are mostly published in the categories of technology, culture-
art and film-video-photo, with the most successful category being the category of film-video-photo with 34.36%.
When the projects are evaluated according to their locations, the most successful region is the Marmara region
with a success rate of 30.25%. In addition, supporters provide an average of 530 TL in funds for the realization of
a project, and approximately 55,000 TL in funds per successful project. The findings show that the number of
projects and users on CF platforms in Turkey has increased compared to the past, but the success rate has decreased
noticeably. Therefore, recommendations for CF platforms are discussed in the study.

Keywords: Crowdfunding, Data Scraping, Content Analysis, Entrepreneurship
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Tiirkiye’de Sosyal ve Dijital Girisimcilik: Veri Kazima Teknikleriyle Kitle Fonlamast Platformlarinin Igerik Analizi

1. GIRIS

Bilisim teknolojilerinin kullaniminin yayginlagmasiyla birlikte son zamanlarda bir¢ok sektordeki faaliyetler dijital bir sekilde
doniistiiriilerek etki alanini genisletmistir. Girisimcilik ekosisteminin bir pargasi olan kitle fonlamasi da bu etki alani igerisinde
yer almaktadir. Kitle fonlamasi (KF), projelerini gerceklestirmek igin fikirlerin internet iizerinden destek¢ilere sunulmasiyla
geleneksel girisimciligin problemlerini hafifleten teknoloji temelli kaynak yaratma ve fonlama sistemidir (Cumming ve ark.,
2021; Petruzzelli ve ark., 2019; Sidiq ve ark., 2021). Web 2.0 teknolojilerinin etkisini arttirmasi ve sosyal girisimciligin kabul
gormesiyle birlikte desteklenen KF, biiyiik 6l¢ceklerde genisleyerek milyonlarca kisiye ulasacak altyapiy1 saglamistir (Moysidou
ve Hausberg, 2020). Bu sayede kullanim amacin1 genisleten KF, fikirlerini ger¢eklestirmek isteyen kullanicilar igin popiiler
bir konumdadir. Bunun yani sira diinya genelindeki sosyal girisimciler de ortaya koymus olduklar1 girisimlerinin kontroliini
elinde tutarken finansal kisitlamalar1 kaldirmak veya azaltabilmek i¢in KF platformlarini tercih etmektedir. (Farhoud ve
ark., 2021). Ciinkii girisimcilerin karsilastigi en 6nemli kisitlamalardan biri finansman eksikligidir. Bir girisim olusturmak
ve biiytiitebilmek i¢in i¢ ve dis finansman gereklidir (Walthoff-Borm ve ark., 2018). Bu dogrultuda, gecmiste geleneksel
olarak yeni bir fikri olan ve finansman ihtiyaci duyan girisimciler banka kredisi ve risk sermayesi yatirimcilariyla finansal
gereksinimlerini saglayabiliyordu. KF platformlar1 tam da bu noktada ek bir unsur olarak ortaya ¢ikarak girigimciler i¢in
yeni bir finansman kaynagi olusturmaktadir (Babich ve ark., 2020). Bu kaynaklarla birlikte, 6zellikle son 10-15 y1l igerisinde
birgok is fikri ulagilabilir bir sekilde tasarlanan web tabanli KF platformlari tizerinden toplanan fonlarla hayata gegmistir.
Kitlelerden gelen finansmanla birlikte olusturulan proje sayisi da biiyiik bir artis gostermektedir. Oyle ki yalnizca 2020
yilinda yaklasik olarak 6,5 milyon KF kampanyasi platformlarda yer almistir. Kampanyalarin platformlardan topladigi fon
miktar1 ise bir dnceki yila gore yaklasik %33’liik bir artig gostermistir (Fundera, 2021). Bu dogrultuda ortaya koyulan
istatistikler, yakin gelecekte diinya genelindeki KF ekosistemin biiylimesini 6ngoérmektedir. Yapilan pazar analizleri de
kiiresel kitle fonlamasinin 2021°den 2025’¢ kadar potansiyel olarak 196 milyar dolar biiyiliyebilecegini ortaya koymakta ve
biiylimenin %62’sinin Asya-Pasifik iilkelerinden gelmesini beklemektedir. (Chang, 2021).

Tiirkiye’de ise KF finansmaninin kullanimi, projelerin hayata gecirilmesi ve web platformlarinin islevselligi gelisim
asamasindadir. 2013 yili sonrasinda platform sayisindaki artigla beraber bir hareketlenme durumu séz konusu olmustur.
Fakat Tiirkiye’de diger tiirlerle kiyaslandiginda (bagis tabanli, paya dayali) 6diil tabanlt KF platformlarinin kullanim1 daha
yaygindir. Clinkii 6diil tabanli KF harici tiirlerde yasal sebepler ve yakin zamana kadar mevzuat olmayisi bu durumu zorunlu
kilmistir (Conkar ve Canbaz, 2018). Giiniimiizde ise gerekli diizenlemelerle birlikte faaliyet gosterilebilen KF tiirii sayisi
Tiirkiye’de artmistir. Bu dogrultuda, 6diil tabanli, bagis tabanli ve paya dayali KF platformlari faaliyetlerini siirdiirmektedir.
Yani, ilerleyen zaman dilimlerinde bagis tabanli ve paya dayali platformlardaki proje sayilarinin da artis géstermesi
beklenmektedir. Borg tabanli platformlar ise heniiz Tiirkiye’de uygulanmamaktadir.

Diger taraftan, Tiirkiye’deki KF platformlarina olan ilgi gectigimiz yillara gore artmis olsa da basar1 oran1 gozle goriiliir bir
bigimde azalis egilimi gostermektedir. KF platformlariyla ilgili yapilan bir aragtirmaya gore 2017°de KF basar1 oran1 %30
olarak belirtilmistir (Cubukeu, 2017). Yine benzer bir arastirmada, 2018 yilinda Tiirkiye’deki KF platformlarindaki basari
orani %29,18 olarak belirtilmistir (Conkar ve Canbaz, 2018). 2021 yilina gelindiginde ise proje sayis1 yaklasik 3-4 katina
¢ikmis fakat basari orani ¢alismamizdaki veriler baz alindiginda %23,18 oranina gerilemistir. Bu gerilemenin sebepleri
platformlarin proje olusturucular1 tarafindan kullanigli bulunamamasi ve projelerin yeterince iyi hazirlanmadan veya yanlis
meta verileriyle destekgilere sunulmasidir (Kayhan, 2017). Dolayisiyla, KF platformlarinda basarisiz proje sayisinin artmasi
somut olarak kitle fonlamasini, girisimcilik ekosistemini ve katma deger olugmasini olumsuz etkilemektedir. Cok iyi is
fikirleri ya da kampanyalar bile iyi hazirlanip sunulmadigi i¢in gerekli fonu alamamaktadir. Bu dogrultuda, basarisiz olan
her proje kalitesizdir anlamina gelmemektedir. Tam aksine, baz1 projeler yaratict bir sekilde ortaya koyulmus olmasina
ragmen, hazirlanisi ve 6zniteliklerinden dolay1 basarisiz olabilmektedir (Shi ve ark., 2021). Bu nedenlerden 6tiirii Tlirkiye’de
sosyal girisimciligi saglayan KF dinamiklerinin daha iyi anlasilmasi igin platformlarin verimliliginin ortaya koyulup
ozniteliklerle birlikte degerlendirilmesi gerekmektedir.

Bu kapsamda ortaya koydugumuz arastirmada, Tiirkiye’deki sosyal girisimcilik dinamikleri incelenmis ve faaliyet gdsteren
KF platformlarindaki projeler veri kazima teknikleriyle toplanip platformlara gore icerik analizi gergeklestirilmistir.
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Calismanin dzniteliklere, kategorilere, basar1 durumlarina, konuma ve fonlamaya gore elde edilen sonuglari bulgular kisminda,
KF gelisimi i¢in oneriler ise tartisma ve sonug boliimlerinde degerlendirilmistir.

2. KITLE FONLAMASI BILESENLERI VE TURLERI

KF platformlar1 temel olarak proje sahibi, kitle fonlamas1 platformu ve proje destekgileri olmak {izere 3 ana bilesenden
olugsmaktadir (Sekil 1).

Proje Sahibi: Fikirlerini hayata gegirebilmek, lirliniinii test etmek veya bir sorunu ¢6zebilmek amaciyla farkindalik saglamak
icin KF platformlar1 iizerinden finansal destek talebinde bulunan kullanici grubudur. Finansal destegin saglanabilmesi i¢in
proje sahiplerinin projenin hazir olduguna dair destekgilere isaret verebilmesi gerekmektedir (Izmirli Ata, 2018). Ciinkii
destekeiler projeyle ilgili; 6diil sayisi, hedeflenen fon tutari, igerik metni, kampanya giin sayisi, sosyal medya etkinligi gibi
basari faktorlerine odaklanmaktadir. Bu sebeple projenin hazir olduguna dair sinyalin sadece proje olusturucusu tarafindan
algilanmasi hedeflenen fon miktar1/ destekei oranini yiikseltmektedir (Kromidha ve Robson, 2016). Diger bir deyisle projenin
destekei sayisini azaltmaktadir. Dolayisiyla KF ekosisteminde, dongiiyti baslatan konumunda bulunan proje sahibinin proje

hazirlama siireglerinde dikkat etmesi gerekmektedir.

Kitle Fonlamasi Platformu: KF platformlari, web {izerinden proje sahibi ile proje destekgileri arasinda aracilik gorevi
bulunan proje sahipleri, kampanyalarini yayinladiktan sonra yine ayni platform iizerinde bulunan proje destekgilerinin
sagladigi finansal destek KF platformu tizerinde toplanir. Toplanan fon {izerinden %5-10 arasinda komisyon ticreti kesildikten

sonra ise geriye kalan fon, proje sahibine aktarilmaktadir (Atsan ve Orug¢ Erdogan, 2015).

Proje Destekcileri-Yatirnmeilar: KF platformlari tizerinde karsilikli ya da karsiliksiz finansal destek saglayan, genellikle
yatirim gegmisi olmayan ve inovasyona 6nem veren kullanici grubudur. Bu grup, kiiciik miktarda katk: saglayan biiyiik bir
kitleden olusmakta ve kapsamli bir etki saglayabilmektedir. Fakat melek yatirimcilar ve yatirim konusunda uzman olan
kisilerin de son zamanlarda &6zellikle paya dayali KF platformlar: iizerinden yatirim yaptiklar1 gézlemlenmektedir. Bu
sebeple proje destekgileri—yatirimeilar grubundaki kullanici profili zamanla degisebilme potansiyeline sahiptir.

Odl veya ortaklik pay1 6demesi

[ Komisyon Ucreti

[ 3 v
Proje :D Kitle Fonlamasi Cl: Proje

[ Sahibi ] [ Platformu ] [ Destekcileri J

Finansal Destek

Sekil 1. Kitle fonlamasindaki taraflar (Agikgoz ve ark., 2020; Valanciené ve Jegelevicitte, 2013)

Diger taraftan, fon saglayicilardan elde edilecek katkilardan dolayi elde edilecek sonuglara dayanarak KF platformlari; 6diil
tabanli, bagig tabanli, hisse tabanli ve borg¢ tabanli olmak tizere 4 baslik altinda incelenmektedir (Alazazi ve ark., 2020;
Belleflamme ve Lambert, 2016). 4 ayr1 tiiriin tamami, sermaye elde edebilmek i¢in kitle kaynakli mekanizmaya giivenmektedir
(Frydrych ve ark., 2014). Ayrica 4 KF tiirii i¢erisinde 6diil ve bagis tabanli platformlar yardim, paya dayal1 ve borg¢ tabanli
platformlar ise yatirim basliklar1 altinda degerlendirilmektedir (Tablo 1).

2.1. Odiil Tabanh Kitle Fonlamasi

Odiil tabanli kitle fonlamasi platformlarinda proje olusturucusu, destegi saglayan kisilere maddi veya maddi olmayacak
sekilde cesitli 6diiller saglamaktadir (Zengin ve ark., 2017). Bu ddiiller projenin yapisina, ortaya koyulus sekline ve verilen
destek miktarina gore degisiklik gosterebilmektedir. Ornegin, bir iiriin tasarlayan proje olusturucusu yiiksek miktarda destek
aldig1 kullanicilara {ir{iniin prototipini gonderebilir ya da projede ismine yer verebilir. Benzer sekilde verilen destek miktarina
gore proje olusturucusu destekcilere; tesekkiir kartlarinin gonderilmesi, sosyal medya tizerinden destek¢inin paylagilmasi,
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telefonla arayarak tesekkiir etme, projeyle ilgili bir toplantrya davet etme gibi maddi olmayacak sekilde kiiciik jestlerle bir
odil saglayabilir.

2.2. Bagis Tabanh Kitle Fonlamasi

Bagis tabanli kitle fonlamasi, destekgilerin herhangi bir karsilik beklemedigi fonlama tiiriidiir. Diger bir deyisle, proje
destekgileri verdikleri finansal destek karsiliginda herhangi bir maddi kazanim elde etmemektedir (Conkar ve Canbaz, 2018).
Bu KF tiirii genellikle toplumu ilgilendiren konularda, sosyal sorumluluk ve yardimlagma projelerinde kullanilmaktadir.

2.3. Paya Dayali (Hisse Tabanl) Kitle Fonlamasi

Paya dayal1 kitle fonlamasi, bir is fikri ya da girisim tarafindan ihtiya¢ duyulan fonun kitlelerden temin edilmesinin yani
sira destekgilerin projeye ortak oldugu KF tiirtidiir (Ahlers ve ark., 2015). Yurtdisinda uzun zamandir uygulanmasina ragmen
Tiirkiye’de 2019 yilinda “Paya Dayali Kitlesel Fonlama Tebligi” ile hukuksal zemine kavusmustur. Sermaye Piyasasi Kurulu
(SPK)’dan alinan lisans sonrast 2021’in Nisan ayinda fonbulucu.com tarafindan Tiirkiye’de ilk kez hayata gegirilmistir. May1s
2021°de platformdaki ilk proje olan PromoSEED isimli akilli bakteri teknolojisi projesi kisa bir siire i¢erisinde hedefledigi
fonun ¢ok iizerinde bir fon toplamay1 basarmistir. Bu noktada, nitelikli yatirimcilarin da paya dayali KF {izerinden fonlama
gerceklestirdigi gozlemlenmektedir (Bloomberg, 2021).

2.4. Bor¢ Tabanh Kitle Fonlamasi (P2P)

Borg tabanli kitle fonlamasi, kullanicilarin kitlelerden fon toplayip projenin basarili olmasi halinde aldig1 borcun faiziyle
6dendigi fonlama tiirtidiir (Akyildiz, 2021). Diger bir deyisle, fona ihtiyag duyan kisiler ile fon fazlasi olan ve yatirim geliri
elde etmek isteyen kisileri bir araya getiren yapidir. Giinlimiizde uygulanan mevzuatlarla birlikte, bor¢ tabanli platformlar
paya daya dayali platformlarla beraber yatirim ve yatirimei barindirdigi i¢in finansal piyasalara dair diizenleme kapsaminda
degerlendirilmektedir (Gago ve Zeytinler, 2020). Fakat borca dayali KF platformlar1 icin SPK heniiz bir diizenleme yapmamustir.
Bu sebeple borg tabanli platformlar i¢in ikincil bir diizenleme beklenmektedir (Tablo 1).

Tablo 1

Kitle fonlamas tiirlerinin yasal mevzuatlart

Kullanim Amaci KF Tiirleri Temel Diizenleme Diizenleyici Otorite
QOdiil Tabanl Yardim Toplama Kanunu + Borglar Kanunu -

Yardim Amac¢h KF .
Bagis Tabanlh Yardim Toplama Kanunu + Borglar Kanunu -

Yatirim Amagh KF Paya Dayali SPK md.35/A Paya Dayali Kitle Fonlamasi Tebligi (I11-35/A.1) SPK
Borg¢ Tabanl SPK md.35/A SPK

3. LITERATUR ARASTIRMASI

Kitle fonlamasiyla ilgili literatiire bakildiginda diinya capinda bir¢ok caligmaya rastlanilmaktadir. Ele alinan konu, son 10
yi1l igerisinde popiilerligini arttirdig1 ve girisimciligi sosyal boyuta tasidigi igin girisimcilerin yani sira sosyal ve fen
bilimlerindeki aragtirmacilarin da oldukgea ilgisini gekmektedir. Bu dogrultuda KF ile ilgili yapilan calismalar 2 farkli baslik

altinda incelenmistir.
3.1. icerik Analizleri ve incelemeler

Cubuk¢u’nun 2017°de gerceklestirdigi aragtirmada Tiirkiye’de faaliyet gosteren 5 KF platformu igerik analizi yontemiyle
incelenmistir. Caligmanin sonuglarina gére 2017 itibariyle toplam 485 projenin 144 tanesi basarili olmus ve bir projenin
gerceklestirilmesini isteyen destekgiler, projeye ortalama 215 TL destek vermistir (Cubukeu, 2017). Sakarya ve Bezirgan
tarafindan 2018°de gergeklestirilen bir bagka ¢caligmada ise kitle fonlamasi platformlar: Tiirkiye ve yurt dist basliklari altinda
karsilastirilmistir. Caligmanin sonuglarina gore, 3 farkli platformun incelenmesiyle 2018 itibariyle Tiirkiye’de 103 projenin
basarili tamamlandig1 vurgulanmistir. Ayrica verilen desteklerin baz alinmasiyla, basarili bir proje i¢in verilen ortalama
fon tutarinin Tiirkiye’de 144 dolar iken, yurt dis1 6rneginde bu tutarin 7967 dolar oldugu belirtilmistir (Sakarya ve Bezirgan,
2018). Atsan ve Erdogan tarafindan yiiriitillen bir baska calismada ise 2015 yilindaki dinamiklere gére mevcut literatiir
incelenerek bir bilgi kaynagi olusturulmustur. Caligmada dikkat geken noktalardan bir tanesi Tiirkiye’deki sosyal girisimciligin
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incelendigi boliim olarak goze carpmaktadir. Bu boliimde ortaya koyulan 4 KF platformundaki rakamlara gore 2015 yilinda
2529 yatirimeidan toplamda 406.523 TL fon toplanildigi gériilmektedir (Atsan ve Orug Erdogan, 2015). 2014 yilinda Mollick
tarafindan gergeklestirilen bir bagka arastirmada yaklagik 50.000 adet projeden olusan bir veri seti analiz edilmistir. Elde
edilen bulgulara gore projelerin 237 milyon dolardan fazla fon aldig1 goriilmektedir. Ayrica ¢alisma igerisinde proje
olusturucularin fon olusturabilme basarisinin projelerinin kalitesine, destekgilerden talep edilen miktara ve sosyal medyadaki
etkinlige bagli oldugu da belirtilmistir (Mollick, 2014). Borrero ve digerlerinin yaptig1 ¢caligmada, cografi konum degiskeni,
insan sermayesi, cinsiyet ve deneyimin KF platformlarindaki bagari igin bilyiik rolii oldugu vurgulanmaktadir. Calismada
ayrica Ispanya’daki destekgilerin, proje sahibinin gegmis deneyimlerine dnem verdikleri belirtilmistir (Borrero-Dominguez
ve ark., 2020).

3.2. Basari Sinyalini Yakalama ve Faktor Analizleri

Bu boéliimde KF platformlarindaki proje 6zniteliklerinin kullanilmasrtyla basar: sinyalini yakalama ve bagar1 faktdrlerini

analiz eden ¢aligsmalar incelenmistir.

Li ve digerlerinin 2016 y1linda gergeklestirdigi calismada KF projelerinde basar1 tahmini i¢in siniflandirma temelli yaklasima
deginilmis ve veri setindeki basarili-basarisiz proje sayisit dengesinin iyi kurulmasi gerektigi aciklanmistir. Calismada
onerilen diger unsurlardan bir tanesi de proje yaraticilarinin, proje baglamadan dnce hedef miktara ulagma agisindan diger
projelere gore nerede durduklar: hakkinda fikir sahibi olmalarinin saglanmasidir. Bu 6neri, karar destek siireglerini
yansitmaktadir (Li ve ark., 2016). Giirler ve Caglar’in 2021 yilinda yapmis olduklari bir bagka arastirmada 8896 proje ve 19
Oznitelik kullanilarak WEKA {izerinde projelerin basar1 siniflandirmasi yapilmistir. Elde edilen deneysel sonuglar karar
agaglartyla %74.55 dogruluk oran1 ortaya koymaktadir (Gtirler ve Caglar, 2021). Qianzhou ve digerlerinin 2021’de gergeklestirdigi
arastirmada proje basarisinin tahmini igin destekgilerin ikna kabiliyetleri degerlendirilmistir. Kickstarter’da yayinlanmis
olan 183.886 proje verisinin kullanildig1 ¢calismanin sonuglar1 bir destek¢inin daha dnceki tercihlerine benzeyen bir proje
tarafindan ikna edilme olasiliginin daha yiiksek oldugunu gostermektedir (Du ve ark., 2021). Xiao ve ekibi tarafindan yapilan
bir baska arastirmada, destekgilerin bir projeyi finanse etme olasiligini tahmin etmek i¢in derin 6grenmeye dayali tavsiye
yaklasim1 6nerilmistir. Calismanin sonuglarina gore ortaya koyulan yaklagimin 6znitelik etkilesimlerini 6grenebilecegi,
tanimlayabilecegi ve KF projesinin performansinin iyilestirilebilecegi gosterilmistir (Xiao ve ark., 2021). Jhaveri ve
digerlerinin 2019°da ortaya koydugu diger bir caligmada, proje basarisini en ¢ok etkileyen faktdrlerin kampanya giin sayisi,
hedef miktari, projenin kategorisi, konum ve medya igerikleri oldugu belirtilmistir. Ayrica ¢aligma igerisinde Random Forest,
CatBoost, XGBoost ve AdaBoost algoritmalariyla bagar1 tahmini yapilmis ve AdaBoost %84 ile en iyi sonucu vermistir
(Jhaveri ve ark., 2019). Alazazi ve digerlerinin yaptig1 arastirmada, KF platformlarina eklenen projelerdeki hedef miktari,
kampanya yorum sayisi, sosyal medyadaki etki ve proje gorselleri 6zniteliklerinin bagariy1 etkiledigi goriilmektedir. Caligmada
ayrica makine dgrenmesi algoritmalarryla basar1 tahmini yapilmis ve en iyi sonucu Destek Vektor Makineleri (SVM)
algoritmas1 vermistir (Alazazi ve ark., 2020). Koch ve Siering’in 2015 yilinda yaptig1 aragtirmada ise, proje agiklamasina
dahil edilen metin, resim ve video seklindeki kapsamli bilgilerin finansman bagarisini pozitif anlamda etkiledigi belirtilmistir.
Ayrica galisma, gelecek arastirmalarda proje agiklamasi gibi 6zniteliklerde daha derine inilerek kelime sayisinin veri setine

dahil edilmesini dnermektedir (Koch ve Siering, 2015).

Literatiir dinamikleri 6zetlendiginde, yapilan ¢alismalar genellikle biiyiik ¢captaki KF platformlarinin (Kickstarter ve
Indiegogo) analizine yoneliktir. Fakat Tiirkiye 6zelinde de ele alindiginda yapilan ¢alismalarin sayisinin artisg gosterdigi
gozlemlenmektedir. Calismalarin birgogunda dikkat ¢eken ortak nokta KF platformu sayisinin diinya ¢apinda oldukca fazla
artmasindan dolay1 siiregelen kalite eksikligi sinyalidir. Oyle ki, Tiirkiye’de ve yurtdisinda projelerin basar1 oranlari gegmise
gore diisiis egilimindedir. Bu diigiis egiliminin farkinda olan arastirmacilar projelerin basari tahmini yapilabilmesi i¢in
boliim 3.2°de de belirtildigi gibi birgok ¢alisma gergeklestirmistir. Fakat bu ¢alismalar son kullanicilara uygulama seklinde
sunulmadig1 i¢in projelerdeki genel kalite eksikligi sorunu devam etmektedir. Bu nedenle fon saglayicilara projeye dair kalite

sinyali saglanabilmesi i¢in Tiirkiye’de faaliyet gosteren KF platformlari detayli olarak incelenmistir.
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4. YONTEM

Tiirkiye’deki KF ekosisteminde Fongogo, Crowdfon, Fonbulucu, Arikovani, Bulusum ve Ideanest gibi platformlar faaliyet
gostermektedir (Arikovani, 2021; Bulusum, 2021; Crowdfon, 2021; Fonbulucu, 2021; Fongogo, 2021; Ideanest, 2021).
Arastirmadaki hedef, bu platformlarda yayinlanmis olan projeler hakkinda giincel agiklayici istatistiklere ulasarak; karsilagtirma
ve degerlendirme yapmaktadir. Bu dogrultuda, web sitesi olarak son kullaniciyla bulusarak proje olusturucu ve proje
destekeilerine ulasan bu platformlarin tim meta alanlar1 veri kazima teknikleriyle toplanmistir. Sonrasinda ise igerik analizi
yontemiyle olusturulan veri seti incelenmistir. Analiz sonuglariyla elde edilen karsilastirma ve degerlendirmeler Tiirkiye’deki

KF ekosisteminin mevcut durumunu dzetlemeyi hedeflemektedir.
4.1. Veri Seti

Calisma kapsaminda, Tiirkiye’de faaliyet gosteren KF platformlar: biinyesindeki halka agik ve iiyelik gerektirmeden
ulasilabilen meta alanlari, veri kazima teknikleriyle toplanmistir. Her KF platformunun meta alanlar1 siirece dahil edilirken
farkli yazilim kiitiiphanelerine ve araglara ihtiya¢ duyulmustur. Bu sebeple yapilan arastirmadaki veri kazima isleminde
platformlara gore degisik yontemler kullanilmistir (Tablo 2).

Tablo 2

Veri kazimada kullanilan yazilim kiitiiphaneleri ve araglar

Nesne Tabanh Programlama Dili (OOP) Yazihm Kiitiiphaneleri Araclar
BeautifulSoup Webrobots.io
Phyton Scrapy MS Excel
Requests Octoparse
WebHarvy

Bu dogrultuda, BeautifulSoup ve Scrapy kiitiiphaneleri Phyton ile derlenen, HTML veya XML dosyalarini isleyebilmek i¢in

olugturulmus yazilim kiitiiphaneleridir ve caligma i¢erisinde veri kazima araglarinin islevsiz kaldig1 durumlarda kullanilmiglardir.

Tablo 3

Veri setinin ozellikleri

Basar1 Faktorleri Ag¢iklama

Destekei Sayisi
Hedef Miktar1
Gorsel Sayist

Kampanyada sunulan 6diillerden satin alarak projeye destek olan kisilerin sayisi
Projenin gergeklestirilebilmesi i¢in proje sahibinin destekgilerden istedigi fon
Kampanya galerisine eklenmis olup proje tanitimi i¢in

Giincelleme ve Sik¢a Sorulan Sorular (SSS)
Sayisi

Projenin kampanya giin sayisi bitene kadar yapilan giincelleme ve SSS sayi1si

Yorum Sayis1
Etiket Sayist

Proje ile ilgili destekgilerden gelen yorumlarin sayist
Proje sahibi tarafindan olusturulan agiklayici etiketlerin sayisi

Agiklama Metni ve Icerik Kelime Say1st
Toplanan Tutar ve Destek Orani1
Tanitim Videosu Toplam Saniye
Odiil Sayisi

Sosyal Medya Takipci Sayis1
Basladig1 Tarih

Kampanya Giin Sayist

Ekip Kisi Sayisi

Destekledigi Proje Sayis1
Abone Oldugu Proje Sayisi
Platformdaki Proje Say1s1
Bulundugu Proje Takimi Sayisi
Cinsiyeti

Projenin Konumu

Proje Kategorisi

Fonlama Sekli

Web Sitesi

Sosyal Medya Hesap

Tanitim Videosu

Basar1 Durumu

Projenin destekgilere tanitildig1 metnin igerisindeki kelime say1si

Sunulan hedef miktari ile kampanya giin say1s1 i¢cinde toplanan para miktar1 ve destek orani
Proje i¢in hazirlanan tanitim videosunun saniye cinsinden uzunlugu

Proje sahibinin destekgiler i¢in hazirlamig oldugu dillerin sayisi

Projeye ait Facebook, Instagram, Twitter veya Linkedin hesaplarindaki toplam takipgi say1s1
Projenin destekgilere sunuldugu tarih
Projenin KF platformunda destek bekledigi aktif giin say1is1
Proje ekibinde bulunan kisi say1s1
Proje sahibinin KF platformunda destekledigi projelerin sayisi
Proje sahibinin KF platformunda abone oldugu proje sayist
Proje sahibinin KF platformundaki toplam proje sayisi
Proje sahibinin KF platformu igerisindeki diger projelerde ekipte yer alma sayisi
Proje sahibinin cinsiyeti
Projenin gergeklestigi yer veya proje sahibinin bulundugu konum
KF platformu iginde en az 1 proje bulunduran proje kategorileri
“Ya hep ya hi¢” veya “hepsi kalsin” modeline gore olusturulan projeler
Projeye ait bir web sitesinin olup olmadig:
Projeye ait Facebook, Instagram, Twitter veya Linkedin hesaplarinin olup olmadigi
Proje tanitimi igin hazirlanmis bir video olup olmadigi

Kampanya giin say1s1 igerisinde hedef miktarina ulasan proje basarili, digerleri basarisiz sayilir.
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Veri kazima araglari olan Webrobots, Octoparse ve WebHarvy ise platformlara gore degiskenlik gosterecek sekilde verinin
tutuldugu MS Excel tablosunun olusturulmasinda kullanilmistir. Veri kazima kiitiiphane ve araglarinin kullanilamadigi
durumlarda ise manuel olarak veri toplama islemi gergeklestirilmistir. Bu kapsamda, Mart 2021 ile Temmuz 2021 tarihleri
arasindaki 5 aylik siirecte toplamda 1635 veriden olusan Tiirkiye KF veri seti olusturulmustur. Veri kazima ile elde edilen
sonuglara gore 6diil ve bagis tabanli platformlardaki projeler 19 niimerik, 8 kategorik basar faktorii altinda toplanmaktadir.
Bu dogrultuda olusturulan veri seti 6zellikleri tablosu basar1 faktorleri ve agiklamalar ile eslestirilmistir (Tablo 3).

5. BULGULAR

Tirkiye’de faaliyet gosteren KF platformlarindaki projelerin gesitli kriterlere gore igerik analizleri yapilarak aciklayici
istatistiklerle birlikte bu boliimde yer verilmistir. Mart 2021 ve Temmuz 2021 tarihlerinde yapilan veri toplama islemlerinden
elde edilen verilerle olusan analizler asagida bolimlerde detaylica gosterilmistir.

5.1. Kategoriye Gore Dagilimlar

Proje sayis1 arttik¢a Tiirkiye’deki KF platformlari, farklilik géstermekle birlikte 17 ayr1 kategoride proje eklemeye olanak
saglamaktadir. Kategorilerle ilgili detaylar, Tablo 4 ile birlikte agagida yer verilmistir. Tablo 4’teki “Kategori Yiizdelik Dilim
(KYD)”, segili kategorinin tiim kategoriler i¢cindeki yiizdesini ifade etmektedir. Diger siitunlarda platformlara gore proje
sayilar1 verilmis olup secili kategorideki toplam proje sayis1 (TPS), basarili proje sayis1 (BPS) ve kategorinin bagar1 yilizdesi
yer almaktadir (Tablo 4). Tabloya gore;

Teknoloji kategorisi, toplamda 347 projeye sahip olup tiim kategoriler arasinda %21,21’lik paya sahiptir ve Bulusum
harig tiim platformlarda bulunmaktadir. Basar1 ylizdesi %15,85 olan teknoloji, tiim kategoriler arasinda proje say1s1 bakimindan
2. siradadir.

Cevre kategorisi, 98 projeyle %5,9’luk bir alan1 olusturmaktadir ve yalnizca Fongogo, Crowdfon ve Fonbulucu {izerinde
kullanicilara sunulmaktadir. 22 basarili projenin bulundugu kategoride basar1 orant %22,45 olarak bulunmustur.

Film-Video-Fotograf, en fazla projenin yer aldig1 kategori olup toplamda 390 projenin listelendigi KF kategorisidir.
Fongogo, Crowdfon ve Bulusum platformlarinda aktif olan kategori, %23,85’lik bir paya sahiptir ve 134 basarili proje sayisiyla
basari ytlizdesi %34,36’d1r.

Egitim kategorisi, 187 projenin yer aldig1 ve 60 projenin basariyla fonlandig: bir kategori olup %32 basar1 yiizdesine
sahiptir. Kategorideki projeler, tiim projeler i¢indeki %11,43 yiizdelik dilimi i¢indedir.

Turizm, 6 projenin yer aldig1 ve 2 projenin basarili oldugu bir kategori olarak KF platformlarinda yer almaktadir. %33
basar1 ylizdesine sahip kategori, tiim projelerin %0,3’{inli olusturmaktadir.

Fongogo, Crowdfon, Fonbulucu platformlarinda bulunan Gida-Yeme-i¢me kategorisi 3’ii basarili olmak iizere 27 projeye
sahiptir ve basar1 oran1 %11 olarak bulunmustur. Gida-Yeme-I¢me tiim projelerin %1,65’ini olusturmaktadir.

2’si basarili olmak lizere toplam 11 projeden olusan Moda kategorisinin basar1 yiizdesi %18 olarak bulunmustur. Fongogo
ve Crowdfon’da bulunan kategori, tiim projelerin %0,67’sini olusturmaktadir.

Crowdfon ve Fonbulucu’da mevcut olan Tasarim kategorisi, 1 tanesi basarili olmak tizere toplam 33 projeyi kapsamaktadir
ve basar1 yiizdesi %3’tiir. Tasarim, tiim projelerin %2’sini olusturmaktadir.

37°si basarili olmak iizere toplam 194 projenin bulundugu Kiiltiir-Sanat kategorisi, %19 basar1 yiizdesine sahiptir ve
tiim projelerin %11,86’s1n1 olusturmaktadir.

Miizik kategorisi, 11’1 basarili olmak tizere 59 projeden olusmaktadir. Basar1 yiizdesi %18,64 olan kategorinin tim
projeler i¢indeki yiizdesi ise %3,6°d1r.

5’1 basarili olmak tizere toplam 27 projenin olusturdugu Yayincilik kategorisi Fongogo ve Crowdfon tizerinde mevcut

olup tiim projelerin %1,65’ini olusturmaktadir. Ayrica, %18,52 basar1 yilizdesine sahiptir.
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Saghik-Giizellik kategorisi, 17°si basarili olmak {izere 51 projeden olugmakta olup tiim projelerin %3,11’line denk
gelmektedir. Kategorinin basar1 yiizdesi %33 tiir.

5’i basarili olmak lizere toplam 20 projeden olusan Spor kategorisinin basar1 ylizdesi %25 olarak bulunmustur. Kategori,
tiim projelerin %1,22’sini olusturmaktadir.

I’1 basarili olmak tizere toplam 7 projenin olusturdugu Dans-Performans kategorisi tiim projelerin %0,42’sine denk
gelmektedir. Kategorinin basar1 yiizdesi %14,29°dur.

Basarili bir sekilde fonlanan proje bulunmayan Hayvanlar kategorisi 13 projeye sahip olup tiim projelerin %0,79’unu
olusturmaktadir.

5 basarili projenin yer aldigi ve toplam 10 projeden olusan Sosyal Sorumluluk kategorisi, tiim projelerin %0,61’ini
olusturmaktadir. Kategorinin basar1 ytizdesi %50’dir.

Son olarak Diger kategorisinde 19’u basarili olmak iizere toplam 155 proje bulunmaktadir. Tiim projelerin %9,48’ine
denk gelen kategorinin basar1 orani ise %12,26’d1r.

Bulgular incelendiginde 6rneklem sayisi yeterli olan Film-Video-Fotograf ve Egitim kategorilerindeki projelerin fonlama
yiizdelerinin daha yiiksek oldugu gézlemlenmektedir (Tablo 4). Fakat bu noktada Teknoloji kategorisine ayr1 bir parantez
acmak gerekmektedir. Ciinkii en fazla meta alanina sahip kategorilerden biri olan teknoloji, yalnizca Arikovani'nda %67,2
ile fonlanmaktadir. Bu durum aslinda, fonlama basarisi i¢in yalnizca kategoriye bakilmamasini gosteren en belirgin etkenlerden
birisidir. Oyle ki, KF basarisina kategori haricinde bircok dznitelik etki etmektedir.

Tablo 4
Tiim projelerin kategoriye gore dagilimlar
Kategori Fongogo Crowdfon Fonbulucu Arikovani Bulusum Fonl{ulucu Ideanest TPS BPS B"asarl. KYD
(Hisse) Yiizdesi
Teknoloji 116 67 97 58 - 4 5 347 55 %15,85  %21,22
Cevre 43 24 31 - - - - 98 22 %22,45 %5,9
Egg;’a“fie"‘ 348 a1 - - 1 - - 390 134 %3436 %2385
Egitim 156 - 26 - 3 1 1 187 60 %32 %11,43
Turizm 6 - - - - - - 6 2 %33,3 %0,36
Gida-Yeme-igme 24 1 1 - - 1 - 27 3 %11,1 %1,65
Moda 10 1 - - - - - 11 2 %18,18 %0,67
Tasarim - 17 16 - - - - 33 1 %3 %2
Kiiltiir-Sanat 157 14 19 - 4 - - 194 37 %19 %11,86
Miizik 42 14 3 - - - - 59 11 %18,64 %3,6
Yayincilik 9 18 - - - - - 27 5 %18,52 %1,65
Saglik-Giizellik 39 - 7 - - 1 4 51 17 %33 %3,11
Spor 18 - 2 - - - - 20 5 %25 %1,22
Dans-Performans 7 - - - - - - 7 1 %14,29 %0,42
Hayvanlar - - 13 - - - - 13 0 0 %0,79
ggfﬁl} Huluk - - 5 - 5 - - 0 5 %350 %0,61
Diger 100 40 15 - - - - 155 19 %12,26 %948

5.2. Basar1 Durumlarina Gore Dagilimlar

KF platformlarindaki projeler, olusturulan veri seti igerisinde basar1 durumlarina gore incelenmistir. Elde edilen bulgulara
gore, Fongogo’da 2841 basarili olmak iizere toplam 1075 proje mevcut olup basar1 yiizdesi %26,41 olarak bulunmustur.
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Tablo 5

Platformlara gore kitle fonlamasi projelerinin basart durumlart

KF Tiirii Platform Ad1 Aktiflik Durumu Basarih Proje Basarisiz Proje Toplam Proje Basar Yiizdesi
Sayisi Sayisi Sayisi
Fongogo Aktif 284 791 1075 %26,41
Crowdfon Aktif 16 221 237 %6,75
Fonbulucu Aktif 15 220 235 %6,38
1 0,
Odiil Tabanls Arikovani Akt.lf 39 19 58 %67,2
Bulusum Pasif 13 0 13 %100
Hisse Fonbulucu (Hisse) Aktif 3 4 7 %42.8
Tabanl
Bagis Ideanest Pasif 9 1 10 %90
Tabanli
Genel Toplam 379 1256 1635 %23,18

Crowdfon’da 16’s1 basarili olmak iizere toplam 237 proje bulunmaktadir. Basar1 yiizdesi ise %6,75’tir. Fonbulucu’nun 6diil
tabanli olan platformunda 15’1 basarili olmak tizere 235 proje yer almaktadir ve basar1 yiizdesi %6,38’dir. Paya dayali olan
boliimiinde ise 3’{ basarili olmak tizere 7 proje bulunmakta olup basari yilizdesi %42,8 olarak bulunmustur. Ayrica paya
dayal1 olugturulan yapida heniiz basarili kabul edilmeyen projelerin fonlama stiregleri devam etmektedir. Yalnizca teknoloji
kategorisinde faaliyet gdsteren Arikovani platformunda 39’u basarili olmak {izere toplam 58 KF projesi bulunmaktadir.
Basar1 yiizdesi ise %67,2 olarak bulunmustur. Pasif bir gériinimde olan Bulusum platformunda yayinlanan tiim projeler
hedef miktarini asarak desteklenmistir. Son olarak revizyon sebebiyle pasif durumda olan bagis tabanli Ideanest platformunda
9’u basarili olmak {izere toplamda 10 proje bulunmakta olup bu projelerin yalnizca 1 tanesi desteklenmemistir. Tiim
platformlardaki projeler ele alindiginda 379’u basarili olmak {izere toplamda 1635 proje bulunmaktadir. Bu dogrultuda,
Tiirkiye’deki KF platformlarindaki proje ve kampanyalarin basar1 oran1 %23,18 olarak bulunmustur (Tablo 5).

5.3. Fonlamaya Gore Dagilimlar

KF projelerinin fonlama dagilimlari proje olusturucusunun belirledigi hedef miktar, destekg¢ilerden gelen fon miktar: ve
toplam destekgi sayisina gore belirlenmistir. Bu dogrultuda olusturulan tabloda; “basarili projelere aktarilan fon”, %100 ve
daha fazla oranda desteklenen projeleri ifade etmektedir. Yani, %100 altinda desteklenen projelerdeki fonlar proje sahibine
aktarilmadigi icin bu kisma dahil edilmemis olup “toplanan fon miktari” bolimiinde degerlendirilmistir. “Proje basina diisen
ortalama fon” boliimii, toplanan fon miktarinin ilgili platformdaki toplam sayisina boliinmesiyle bulunmustur. Benzer sekilde
“bagarili proje basina diisen ortalama fon” bolimii de basarili projelere aktarilan fonun ilgili platformdaki toplam basarili
proje sayisina boliinmesiyle elde edilmistir. Son olarak “destekci basina diisen ortalama fon” ise toplanan fon miktarinin
fonlayan destek¢i sayisina boliinmesiyle bulunmustur.

Tablo 6
Platformlara gore kitle fonlamasi projelerinin fonlama istatistikleri
KF Platform Fonlayal'l Hedeflenen  Toplanan Fon Ba§arlll Pr(:]e Basina  Basarih Pnr0]e Destek.g.:l
Tiirii Adi Destekgi Fon Miktart Miktars Projelere Diisen Ort. Basina Diisen Basina Diisen
Sayis1 Aktarilan Fon Fon Ort. Fon Ort. Fon
Fongogo 26.316 24913495 TL  6.588.163 TL 6.574.748 TL 6.128 TL 23.150 TL 250 TL
Odiil Crowdfon 1.597 9.309.269 TL 160.886 TL 145365 TL 678 TL 9.085 TL 100 TL
Tal;lanh Fonbulucu 871 10.173.396 TL  3.693.542 TL 3.663.837 TL 15717 TL 244255 TL 4.240 TL
Arikovani 9.668 5.474.100 TL 7.397.620 TL 7.246.252 TL 127.545 TL 185.801 TL 765 TL
Bulusum 451 430.790 TL 430.790 TL 430.790 TL 33.137 TL 33.137 TL 955 TL
Hisse Fonbulucu 1.634 3850000 TL  3.062.832TL 2476552 TL 434547 TL 825.517 TL 2356 TL
Tabanl (Invest)
E;:f;h Ideanest 307 385600 TL 335154 TL 335.154 TL 38.560 TL 37.239 TL 1091 TL
21.668.987
Genel Toplam/Ort. 40.844 54.536.650 TL TL 20.872.698 TL 13.253 TL 55.073 TL 530 TL

Tablo tlizerinde elde edilen bulgulara gore Tiirkiye’deki KF ekosisteminin mali olarak biiyiikliigii 21.668.987 TLdir. Bu tutar,
tlim platformlardaki toplam 40.844 destek¢inin toplam fonlama miktar ile elde edilmistir. Ayrica tiim platformlar ele
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alindiginda destekei basina diisen ortalama fon 530 TL olarak bulunmustur (Tablo 6). Fonlama dagilimlar1 degerlendirildiginde,
yeni uygulanmaya baslamis olmasina ragmen paya dayali Fonbulucu platformundaki yiiksek fon oranlar1 géze carpmaktadir.
Bunun temel sebebinin tiim diinyada oldugu gibi KF destek¢ilerinin gelecek vaat eden projelere MKK (Merkezi Kayit
Kurulusu) araciliginda hisseyle ortak olarak finansal bir kazang elde etme isteginden kaynaklandigi sdylenebilir. Bu sebeple,
oniimiizdeki 5 y1l igerisinde paya dayali platformlarin sayilarinin da artmasiyla bu alanda faaliyet gosteren KF platformlarinin
fon oranlarinda artis olacagi dngoriilmektedir. Clinkii ortaklik anlayisina dayanan paya dayali girisimlerde destekgilere
projeyle ilgili; belgeler, 6diiller, hukuki durum, finansal tablolar, SWOT analizleri, is plan, iiriin, liretim gibi alanlarda tiim
bilgiler verilmekte ve is fikri iyi bir sekilde pazarlanmaktadir. Bu durum, paya dayali platformlarda daha fazla fonlama
potansiyeli oldugunu géstermektedir. Fakat kullaniciya kalite sinyalini verebilen, 6znitelik bakimindan zengin olan 6diil ve
bagis tabanl platformlardaki projeler de fonlama i¢in yiiksek potansiyele sahip durumdadir.

5.4. Proje Ozniteliklerinin Dagilimlar:

Tablo 3’te de belirtildigi tizere KF platformlarindan elde edilebilen 27 farkli 6znitelik bulunmaktadir. Bu 6zniteliklerden
kategorik olmayan meta alanlarinin genel ortalamalar ile 6znitelik dagilim tablosu olusturulmustur.

Tablo iizerinde elde edilen bulgulara gore, bitmis olan projelerin kampanya siiresi yalnizca Fongogo platformu iizerinde
goziikiiyor olup digerlerinde sadece kampanya bitis tarihleri yer almaktadir. Bu dogrultuda, kampanya siirelerinin genel
Tirkiye ortalamasi 58,2 giindiir. Fakat 40 giinden az siiren kampanyalarin hedeflerine ulagma olasiligi 40 giinden uzun
stiren kampanyalara gore %6 daha yiiksektir (Li ve ark., 2016; Lukkarinen ve ark., 2016). Projenin tanitildig1 alanlardan biri
olan gorseller ve tanitim videosu da proje 6znitelikleri arasinda onemli bir yere sahiptir (Greenberg ve ark., 2013; Orgun ve
Boran Sezgin, 2020; Shneor ve Vik, 2020). Tiim platformlar ele alindiginda gorsel ortalamasit 5,92 olarak bulunmustur.
Tanitim videosunun saniye cinsinden uzunluk ortalamasi ise 87,9 saniyedir. Yorum ve giincelleme sayis1 destekgilerin
projeyle olan etkilesimini ve ilgisini arttirdig1 i¢in KF basarisinda pozitif bir etkiye sahiptir. Bu kapsamda, KF projelerinin
ortalama yorum sayisi 9,3 giincelleme sayisi ise 1,79 olarak bulunmustur. Yalnizca 6diil tabanli platformlarda destekgilere
fon karsilig1 verilen 6diillerin sayisi, verilecek fon araliginin olmast agisindan dnemlidir ve platformlardaki ortalamasi 4,7
olarak belirtilmektedir.

Tablo 7
Diger ézniteliklerin KF platformlarindaki dagilim ortalamalar
Tanitim Ekipteki  Sosyal Proje
KF Platform Ort. Ort. = Videosu  Ort- ~ Ortalama — Ort. S Ag™ yoq0 Aaklamasindaki  Proje
- Kampanya Gorsel - Yorum Giincelleme Odiil V. .
Tiirii Ad1 Siiresi Savist Uzunlugu Savisi Savist Savist Sayisi Takip¢i  Kelime Sayisinin ~ Sayisi
y Ort. y y y Ort. Ort. Ort.
Fongogo 48 giin 6 81 sn. 0,1 0,59 6,56 1,9 kisi 3576 kisi 400 kelime 1075
Crowdfon 60 giin 1,22 14,7 sn. 0,24 0 4,14 1 kisi 0 kisi 103 kelime 237
Odiil Fonbulucu 60 giin 3,65 52,65 sn. 0,60 0 5,63 1,4 kisi 1131 kisi 328 kelime 235
Tabanli  Arikovani 60 giin 8,8 100 sn. 30,7 3,41 6,2 3,6 kisi 428 kisi 634 kelime 58
Bulusum 60 giin 1 0 sn. 0 0 1 1 kisi 0 kisi 199 kelime 13
Hisse Fonbulucu - .. .. .
Tabanl: (Hisse) 60 giin 21,8 214 sn. 32,1 8,57 - 5,2 kisi 1716 kisi 572 kelime 7
Bagis " .. .. .
Ideanest 60 giin 0 153 sn. 1.4 0 - 1,3 kisi 170 kisi 524 kelime 10
Tabanl
Genel Ortalama 58,2 giin 5,92 87,9 sn. 9,3 1,79 4,7 2,2 kisi 1003 Kisi 394 kelime 1635

Diger taraftan, sirketlerin daha fazla insan sermayesine sahip olmasi rakiplerinden daha iyi performans gdstermesini
saglayabilmektedir. Proje ekiplerindeki insan sermayesi de buna dahil oldugu i¢in proje ekibindeki kisi sayis1 destekgilere
kalite sinyalini veren unsurlardan biridir (Yeh ve Chen, 2020). Bu kapsamda, Tirkiye’deki KF projelerinin ekip kisi sayisi
ortalamasi 2,2 olarak bulunmustur. Sosyal medya ise KF kampanyalarinin daha fazla kisiye ulagsmasi agisindan fayda
sagladigindan KF basarisini olumlu etkileyen 6zniteliklerden biridir (Ryoba ve ark., 2020). Calisma kapsaminda KF proje
sahiplerinin platform tizerinde belirtmis oldugu sosyal medya hesaplarinin takipgi ortalamasi 1003 olarak bulunmustur.
Fakat takip¢i sayilari arasinda diizensiz bir dagilim mevcuttur. Son olarak, proje metin igerikleri destek¢ilerin ikna edildigi
alan olarak 6ne ¢ikmaktadir ve kalite sinyalinin olusmasinda etkisi biiyiiktiir (Zhou ve ark., 2018). Metin igeriginin yeterince
aciklayici olmasi, ¢ok fazla uzun olmamasi ve dzetleyici bilgiler icermesi beklenir (Yuan ve ark., 2016). Tablo 7’deki bulgulara
gore KF proje metin igeriklerinin kelime ortalamasi 394’tiir.
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5.5. Proje Konumlarinin Dagilimlari

Her ne kadar KF destekgi ve proje sahibi arasindaki cografi engelleri ortadan kaldiriyor olsa da, literatiirdeki bazi ¢alismalarda
cografi konumun kaynak yaratma agisindan 6nemli bir unsur oldugu belirtilmistir (Wang ve ark., 2020; Yuan ve ark., 2016).
Tiirkiye’deki projelerin konum verileri incelendiginde bazi projelerde konum bilgisinin belirsiz oldugu gériilmiistiir. Bunun
nedeni ise ilgili projelerin yiiklendigi platformda konumla ilgili bir meta alaninin bulunmamasidir. Belirtilen sekilde konumu
belirsiz olan 374 proje bulunmakla birlikte bu projelerin 83’ii basarili olmustur. Benzer sekilde, Tiirkiye geneline hitap eden
projeler de “genel” bolge kategorisinde degerlendirilmistir. Bu dogrultuda genel kategorisinde yer alan 97 projenin 8’i bagarili
olmustur.

Konumu belli olan projelerin 7 farkli cografi bolgeye gore dagilimlarina bakildiginda ise, ilk olarak Marmara Bolgesi 638
toplam proje, 193 basarili proje ile %30,25’lik bir basar1 yilizdesine sahiptir. Ege bélgesi, 19°u basarili olmak iizere toplamda
136 projenin konum bilgisinde yer almis olup basar1 ytizdesi %13,97 olarak bulunmustur. Akdeniz bolgesi 26’°s1 basarili
olmak iizere toplamda 102 projenin konum verisini icermektedir. Basar1 yiizdesi %25,4 olarak gbze carpmaktadir. Karadeniz
bolgesi, 9°u bagarili olmak {izere toplam 57 projeye sahiptir ve basar1 oran1 %15,78dir. I¢ Anadolu Bélgesi, 30’u basarili
olmak iizere 165 projenin konum verisini icermektedir. Bagari orant ise %18,18 olarak bulunmustur. Giineydogu Anadolu
Bolgesi, 11’1 basarili olmak tizere toplamda 46 projeyi kapsamaktadir ve bdlgenin basar1 orani %23,91°dir. Dogu Anadolu
Bolgesi’nde ise destekgilere sunulan 19 projenin higbiri fonlanmamaistir (Tablo 8).

Konum dagilimlar1 QGIS yazilimiyla olusturulan haritada degerlendirildiginde; Marmara, Akdeniz ve Gilineydogu Anadolu
Bolgeleri’ndeki basar1 yiizdesinin Tiirkiye ortalamasinin iizerinde oldugu goziikmektedir. Ege, Karadeniz ve i¢ Anadolu
Bolgeleri ise basarili proje ytlizdesi bakimindan Tiirkiye ortalamasinin altinda kalmistir. Dogu Anadolu Bolgesi’nde ise
basarili proje faaliyeti gerceklesmemistir.

[ller bazinda bakildiginda da destekgi ve yatirimeilara en fazla projenin sunuldugu konumlarda ilk sirada 547 projeyle
Istanbul, ikinci sirada 107 projeyle Ankara, iigiincii sirada 76 projeyle izmir, dordiincii sirada 58 projeyle Antalya, besinci
sirada ise 29 projeyle Bursa harita iizerinde gosterilmektedir (Sekil 2).

[ bolge
[ iller
iller

[ Jo-0
CJo-1
C1-2
[12-3
Es-4
f4-9
B s-20
B 20 - 547

Sekil 2. KF platformlarindaki projelerin Tiirkiye genelinde illere gore dagilimlar
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Tablo 8

Bdélgelere gore proje dagilimlar

Bolge Ad1 Basarili Proje Sayisi Basarisiz Proje Sayis1  Toplam Proje Sayisi Basar:1 Oran Tiirkiye Ortalamasi
Marmara 193 445 638 %30,25 Ustiinde

Ege 19 117 136 %13,97 Altinda
Akdeniz 26 76 102 %25,4 Ustiinde
Karadeniz 9 48 57 %15,78 Altinda

i¢ Anadolu 30 135 165 %18,18 Altinda
Giineydogu Anadolu 11 35 46 %23,91 Ustiinde

Dogu Anadolu 0 19 19 0 Altinda

6. TARTISMA VE ONERILER

Ortaya koyulan ¢aligsma Tiirkiye’deki KF platformlarini daha iyi anlayabilmek, eksikleri tespit etmek ve sorunlar igin ¢oziim
oOnerisi iiretmek adina yapilmis en genel kapsamli ¢aligsmalardan biridir. Bu kapsamda, alternatif fon elde etme arac1 olarak
KF platformlar1 Tiirkiye 6zelinde degerlendirildiginde elde edilen bulgular gectigimiz yillara gore kiyasla proje sayisinin
3-4 kat artmasina ragmen basar1 oraninin gozle goriiliir bir bicimde diistiigii géstermektedir (Tablo 9). Benzer sorun
yurtdisinda faaliyet gdsterip ¢ok fazla proje verisine sahip olan Kickstarter ve Indiegogo gibi platformlarda da mevcuttur.
Oyle ki, gectigimiz yillarda %40’1n iizerinde proje basarili bir sekilde fonlanabiliyorken, 2020°de bu oran %37,44e diismiistiir
(Yeh ve Chen, 2020). Bu sebeple KF platformlar1 i¢cin genel bir sorun haline gelen basar1 oranint iyilestirmek i¢in literatiirde
birgok aragtirmacinin basariy1 tahmin etmeye ¢alistigr goriilmektedir. Fakat ¢ok iyi bir sekilde kurulan modellerin son
kullaniciya yani destek¢i veya proje sahibine aktarilamadigi gézlemlenmektedir. Bu nedenle basarili fonlanan proje sayisi
yeterince artmamaktadir.
Tablo 9

Yillara gore basart oranlarinin karsilastirilmasi

incelenen Platform

Calisma Sayist Proje Sayisi Yil Basar1 Oram
(Cubukgu, 2017) 5 485 2017 %30
(Sakarya ve Bezirgan., 2018) 3 355 2018 %29,18
Mevcut Calisma 6 1635 2021 %23,18

Bu dogrultuda elde ettigimiz bulgular, gelecek ¢alismalarda son kullanicilara sunulabilecek bir web tabanli karar destek
sisteminin gerekliligini ortaya koymaktadir. Clinkii destekgiler igin yaratilacak kalite sinyali i¢in projenin sahip oldugu
Oznitelikler 6nemli bir rol iistlenmektedir. Bu 6znitelikler kullanilarak olusturulacak sistem iizerinde sorgulanan proje
Ozelliklerine gore bir mekanizma saglanirsa, projelerdeki kalite diizeyi artis gostererek destekeilerin fonlama algisi tizerinde
degisiklik yapmasini saglayacaktir.

Diger taraftan, Tirkiye’deki KF ekosisteminin daha fazla ve hizli gelisebilmesi i¢in birtakim degisikliklere gereksinim
vardir. Calismamiz kapsaminda ortaya koyulan ve KF iizerinde verimliligin artmasini saglayabilme potansiyeli olan dneriler

su sekilde siralanmaktadir;

KF projelerinin basarisini tahmin etmek i¢in kullanilan faktorler arasinda analiz etmesi en zor olan kisim video ve sesle
ilgili materyallerdir (Shi ve ark., 2021). Fakat projeleri iyi anlayabilmek i¢in bu faktérlerin géz ardi edilmemesi gerekmektedir.
Bu sebeple, video ve sesle ilgili veriler toplandiktan sonra farkli yazilim kiitiiphaneleri kullanilarak matrislere gevrilip analiz
edilebilir. Analizlerle birlikte projede kullanilacak gorsellerle ilgili proje sahiplerine karar destegi saglanabilir.

KF platformlarinin birgcogunda proje olusturucular 6diil gonderimini zamaninda yapmamaktadir. KF platformlari ise
bu noktada sorumluluk kabul etmemektedir. Bu durum, destek¢i ya da girisimcilerin KF ile ilgili algilarini olumsuz

etkilemektedir. Bu sebeple 6diil tabanli platformlarda 6diil gonderimleri bir denetim mekanizmasina tabi tutulmalidir.

KF platform verileri igerisinde birgok oriintli bulundurmaktadir. Bu 6riintiilerin daha iyi anlasilabilmesi i¢in veri
madenciligi teknikleri aktif bir sekilde kullanilmalidir.
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Platformlara eklenen projeler gorevli bir editoér kontroliinden gegmelidir. Ciinkii baz1 platformlarda kitle fonlamasiyla
alakasi1 olmayan projeler de yer almaktadir. Ornegin, “hayatimi finanse edin” tiiriindeki projeler (tatile ¢ikmak, yeni iiriin
almak, fatura 6demek, askerlik parasi toplamak) gibi projelerin sayist KF kullanim amaglarini olumsuz etkilemektedir.

Bir KF projesi baslatilirken proje sahibinin karsilastig1 ana zorluklardan bir tanesi hedef miktar olarak ne kadar para
toplanilacagina karar vermektir. Gergekei olmayan yiiksek bir hedef belirlemek yatirimciy1 ya da destekgiyi caydirabileceginden
dolay1 miktarin ¢ok iyi belirlenmesi gerekir. Bu noktada literatiirdeki deneysel bulgular da gostermektedir ki; ¢ok yiiksek
hedefler, basariy1 olumsuz anlamda etkilemektedir (Ralcheva ve Roosenboom, 2020). Bu sebeple bir kullanictya proje
eklerken web platformu lizerinden ilgili 6zniteligin kategoriye gore ortalamasi gosterilirse daha gergekgi hedeflerin ortaya
koyulmasi saglanacaktir.

Platformlar iizerindeki kategoriler farkli sektdrel alanlardaki is fikirlerinin dahil edilebilmesi igin genisletilebilir. Ornegin
tarim, otomotiv, kimya ya da yap1 gibi kategoriler proje sayisinin artmasini saglayacaktir. Ayni zamanda ana kategorilerin

altinda alt kategoriler olusturularak kullanicilara sunulabilir.
7. SONUC

Sosyal girisimcilik olarak tanimlanabilecek kitle fonlamasinin 6nemi, COVID-19 pandemi déneminde daha iyi anlasilmaktadir.
Ciinkii girisimlerin ya da projelerin fon saglama siireglerini web platformlar1 tizerinden yapabilmesi cografi engelleri ortadan
kaldirmaktadir. Bu kapsamda, diinya genelinde KF platformlari iizerinde bir kullanici artis1 gézlemlenmektedir. Fakat bu
artis, beraberinde kalite diizeyinin azalmasina sebep olacak etkenlere sebep olmustur. Clinkii ilk olarak yatirimer ve destekgiler
yatirim doygunluklarina ulagmis ve yeni projeler icin yeterli finansman saglanamamustir. Ikinci olarak, platformlardaki
proje sayilari gecmis yillara gore artis gostermis fakat destekeilere ya da yatirimeilara verilen kalite sinyali diisiis géstermistir.
Uciincii olarak, kitlelerin saglayabilecegi fonlama giicii hakkinda web kullanicilari heniiz yeterli bir bilgiye sahip degildir.
Son olarak ise, bir proje ya da kampanyanin vaat ettigi basarinin yatirimdan 6nce dl¢iilmesini saglayacak is zekasi temelli
bilgi sistemleri heniiz olusturulmamistir. Bu nedenler, tiim diinyada sosyal ve dijital girisimcilikte elde edilebilecek basarili
islerin duraganlasmasina sebep olmaktadir. Ayrica, KF ile ilgili yapilan yasal diizenlemelerin ve platformlarin bu diizenlemelere

gore entegrasyonunun yavas ilerlemesi de KF’in Tiirkiye’de istenilen seviyede olmamasi nedenlerinden biridir.

Diger taraftan, 24-35 yas grubundaki bireylerin kitle fonlamas1 kampanyalar1 i¢in aktif olma olasiliklar1 cok daha yiiksek
olarak goze carpmaktadir (Fundera, 2021). Fakat, Tiirkiye 24-35 yas grubundaki niifus bakimindan diinyada 17. sirada
olmasina ragmen kitle fonlamasinda faaliyet gosteren iilkeler arasinda toplanan fon bakimindan ilk 30 icerisinde degildir
(Crowdfunding Statistics Worldwide Report, 2021). Bu nedenle, 2025 yilinda milyarlarca dolar hacme ulagmasi beklenen
KF ekosisteminde daha biiyiik bir pay elde edilebilmesi i¢in Tiirkiye’deki KF platformlarinda hazirlanan proje sayisinin,
KF bilinirliginin, basar1 oranlarinin ve fonlama miktarinin arttirilmasi gerekmektedir. Béylece katma degeri yiiksek olan

projelerin ve is fikirlerini hayata ge¢mesi saglanacaktir.

Sonug olarak, toplamda 1635 projeden olusan ve 21 milyon TL biiyiikliige sahip Tiirkiye KF ekosisteminde %23,18 basar1
yiizdesiyle projeler fonlanmaktadir. Igerik analiziyle saglanan bulgular, en ¢ok Teknoloji, Kiiltiir-Sanat ve Film-Video-Fotograf
kategorilerinde proje yayinlandigini gdstermektedir. Ayrica destekeiler begendikleri bir projenin hayata gecmesi i¢in ortalama
530 TL fon saglamaktadir ve basarili proje basina yaklasik olarak 55.000 TL fon diismektedir. Bolgesel olarak Marmara,
Akdeniz ve Giineydogu Anadolu fonlama yiizdeleri bakimindan en basarili bolgelerdir.

Gelecek galismalarda, KF platformlarinda yeni yayinlanarak kampanya siiresi bitmis olan projeler veri setine dahil edilerek
icerik analizi glincellestirilebilir. Ayrica platformlardaki 6zniteliklerden basariya en ¢ok etki eden faktorlerin 6znitelik se¢im
yontemleriyle bulunmasiyla birlikte KF projelerinin basart tahmini mekanizmasi olusturulabilir. Bu dogrultuda gelecek
caligmalarda, elde edilen veri setiyle birlikte basariya en ¢ok etki eden faktdrler belirlenerek makine 6grenmesi ve is zekasi
yontemleriyle bir karar destek sistemi olusturulacaktir. Sonrasinda ise olusturulan sistemin etkileri KF paydaslariyla
gorisiilerek test edilecektir. Hedeflenen yapinin KF kullanicilarina sunulmasiyla birlikte proje basarisini ve fonlama ihtimalini

arttirma potansiyeli bulunmaktadir.
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ABSTRACT

In the globalizing and digital transformation corporate ecosystem, the management information systems
discipline maintains its key place. 104 journals in the area of management information systems will continue
to be published in 2021, according to SCImago Journal and Country Rank statistics. MIS Quarterly is one
of the most prominent field journals in the field, with a publishing history spanning more than four decades
and having the highest ranking in the SCImago. The study aims to present the forty-year portfolio of the
related literature with scientometrics and bibliometrics from the perspective of MIS Quarterly. By presenting
the findings of the analyzes carried out in many areas such as content, institution, country, researcher, and
citation of 1,550 publications between 1980 and 2020, this research offers concrete inferences about how
management information systems have evolved from past to present in a period of forty years, and discusses
the change that the field has undergone, together with the dynamics of the related periods.

Keywords: Management Information Systems, MIS Quarterly, Bibliometrics, Scientometrics, Science
Mapping, Journal Analysis

oz

Yonetim bilisim sistemleri disiplini, kiiresellesen ve dijital dontisiimiin i¢inde bulunan igletme ekosisteminde
kritik konumunu korumaktadir. Scimago Jorunal and Country Rank sitesine gore yonetim bilisim sistemleri
alaninda 2021 yilinda yayin faaliyetini siirdiirmekte olan 104 dergi bulunmaktadir. Bunlardan SCImago
Journal Rank Indicator degeri en yiiksek olan dergi ise MIS Quarterly’dir. Kirk yili agkin yayin hayatini
siirdiiren MIS Quarterly, yonetim bilisim sistemleri i¢in en 6nemli alan dergileri arasindadir. Calisma, MIS
Quarterly dergisi goziiyle, ilgili yazinin kirk yillik portfoyiinii bilimetri ve bibliyometri metodolojileriyle
ortaya koymay1 amaglamaktadir. Arastirma, 1980-2020 y1l1 arasinda gergeklestirilen 1.550 yayinin, igerik,
kurum, iilke, arastirmaci, atif gibi pek ¢ok boyutta degerlendirilmesi sonucunda elde edilen bulgular:
sunarak, ele alinan kirk yillik bir periyotta yonetim bilisim sistemlerinin ge¢misten bugiine nasil evrildigi
konusunda somut ¢ikarimlar yapmakta ve alanin gegirdigi degisimi ilgili donemlerin dinamikleriyle
birlikte tartismaktadir.

Anahtar kelimeler: Yonetim Bilisim Sistemleri, MIS Quarterly, Bibliyometri, Bilimetri, Bilimsel
Haritalama, Dergi Analizi

QOB

This work is licensed under Creative Commons Attribution-NonCommercial 4.0 International License BY NC



https://orcid.org/0000-0002-3985-3073

https://orcid.org/0000-0003-3055-3055


Forty Years of Management Information Systems From the Window of MIS Quarterly

1. INTRODUCTION

Management information systems (MIS) focus on using and managing information technology for strategic, managerial,
and operational purposes at the social, organizational, and individual levels, evolving according to the current dynamics. As
aresult, this is an application field in which many disciplines collaborate, including cognitive psychology, computer science,
economics, operations management, organizational theory, and engineering (Culnan 1987; Baskerville and Myers, 2002;
Katerattanakul et al., 2006).

Argyris (1971) defines MIS as a system that enables standardized methods to manage, process, and transform data from
various sources into useful information for all processes and at all managerial and administrative levels. According to Nath
and Badgujar (2013), MIS is the process of gathering, processing, storing, retrieving, and transmitting relevant data for
efficient management operations and business planning in any organization, and it is thus regarded as the heart of management
and decision processes. Al-Mamary et al. (2013) define MIS as a type of information system that transforms and summarizes
data into meaningful and usable forms for managerial decision-making. According to these definitions, MIS applications
are systems that handle various organizational levels and incorporate data flow, information extraction, and reporting
functions for decision support.

According to Akpinar (2011), instruction in this topic is referred to as Wirtschaftsinformatik (Business Informatics) in
countries where German is the primary language, but different titles are used in nations where English is the primary language.
These titles vary, such as Business Information Technology, Computer Information Technology, Business Computing,
Business Informatics, Information Systems, Management of Information Systems, and Management of Business Systems.
Gambill et al. (1999), Pierson et al. (2008), and Lunt et al. (2003) support these findings.

As stated by Bensghir Kaya (2002), MIS is conceptually used in various ways, with some definitions focusing on general
concepts such as technologies related to information processing processes and procedures related to other business processes;
others consider it to be an information system developed to support business functions. According to Reddy et al. (2009),
MIS differs from regular information systems in that its primary goal is to analyze other systems that deal with the organization’s
operational activities. From this point of view, MIS can be thought of as a subset of general planning and control activities
in organizations, which covers the deployment of people, technology, and related procedures. Therefore, as stated by Gorry
and Scott-Morton (1971), MIS research integrates management, behavioral, and technical techniques and analyzes them as
a whole, and studies are conducted in this manner (Damar et al., 2021). Adeoti-Adekeye (1997), in contrast to previous
definitions, noted that there is no globally agreed definition of MIS and that existing definitions represent the interests of
academics in the field, the management information systems discipline, and the researcher’s judgment.

Given the current rate of technological and information change, it is unavoidable that the MIS discipline will evolve and
transform. It is essential to keep an eye on this area and examine it on a regular basis if you want to reach a specific level of
maturity and development (Palvia et al., 2004). Understanding how the MIS field’s identity is established is feasible by
analyzing accumulated information and discovering its philosophical foundations rather than individual studies (Holsapple,
2008). In particular, scientometrics and bibliometric approaches provide valuable information on how to conduct these studies
directing a scientific field. Scientometrics is a methodology that uses quantitative techniques to examine literature and make
holistic judgments, allowing researchers to dig deeper into the state and evolution of a scientific area (Cocosila et al., 2011).
Such studies are essential for understanding the patterns and networks that define a field, popular subjects, research output,
and diverse characteristics of publications (Damar et al., 2021).

The employment of techniques in reviewing studies, bibliometrics, and literature dates back to the early 1980s in the discipline
of MIS (Damar and Aydin, 2021). Ives et al. (1980) created a classification scheme for possible MIS areas of study, which
they utilized to categorize over 300 MIS doctorate theses. Ives and Olson (1984) investigated user participation in the MIS
development process and questioned if it affected system success. Culnan and Swanson (1986) examined 271 articles published
in six journals between 1980 and 1984 to assess the emergence of MIS as a field of scientific study distinct from reference
disciplines such as computer science, management science, and organizational behavior, as well as the impact of the MIS
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Quarterly journal and leading field congresses on the publication portfolio. The work of Culnan (1987), on the other hand,
is a field study published in the MIS Quarterly that details the analyses conducted on the most commonly used citations in
the papers. Farhoomand (1987) investigated the historical development of MIS research from a philosophical and scientific
perspective, using 536 papers published between 1977 and 1985, and found that research tactics had swiftly moved from
qualitative to empirical methods during the time they were under consideration.

These research attempts would continue in the years ahead, but they would be tailored to other areas that fall under the MIS
umbrella. Two more studies that look at trends in the MIS field have been published in the previous decade. For example,
Cocosila et al. (2011) revealed the holistic evaluation of the papers presented at events such as the International Conference
on Information Systems (ICIS), Pacific Asia Conference on Information Systems (PACIS), and the Administrative Sciences
Association of Canada Annual Conference (ASAC), which are the most prestigious scientific events in the field of MIS,
within the scope of scientometrics. Mohanty (2014) examined the MIS Quarterly and reported the bibliometric structure of
the journal’s publications from 1995 to 2009. Similar studies in MIS and other domains show that the issues covered are
revisited in multiple techniques and dimensions, as well as at different time intervals, in order to track changes in the literature
in a long-term manner. Many studies in the national literature also raise concerns about recent advancements in the field of
MIS and make recommendations (Akaranga and Makau, 2016; Damar and Aydin, 2021; Ugur et al., 2016; Yarlikas, 2015).

Nowadays, businesses and scientists conducting field research are exposed to far greater information production and change
than in earlier periods because of the influence and rush of the digital revolution. These circumstances significantly impact
MIS and associated research, and research and publication creation is substantially faster than in past decades. This proposition,
which serves as the study’s rationale, states that the evolution of the accumulated research portfolio from the past to the
present should be examined over a more extended period to comprehend the dynamics in the MIS field. In this context, the
study intends to assess influential researchers, topics, the field’s evolution, references, countries, and institutions over forty
years to holistically evaluate the field and explore the reflections of environmental dynamics in MIS. MIS Quarterly is
currently the most important publication channel in terms of its long history and publication quality. The research aims to
investigate the evolution of MIS research through the perspective of this journal. This research analyzes the comprehensive
publication portfolio in many dimensions using scientometrics and bibliometrics techniques and tools (Hood and Wilson,
2001; Tonta and Al, 2007), i.e., trends in the number of publications over time, prominent authors and collaborative patterns,
sources, citation relationships between journals and citation statistics, topics covered, and yearly evaluations of these issues.
As aresult, the findings shed light on MIS’s past and current state, which is impacted by various disciplines but matures into
its own area, providing many ideas for future research.

2. WHY MIS QUARTERLY?

New publications in MIS are introduced every day, and new journals that contribute to the field begin publishing operations,
just as they do in every discipline. Scientific research and publications on the topic are on the rise, and the literature portfolio
in this field has evolved, developed, and altered through time as organizations, computer science, technology, and the economy
have grown. It is anticipated that the answer to what has been discussed throughout the years in this transition, development,
and transformation will be of great use to all MIS researchers. According to Shotton et al. (2009), new research requires
examining, integrating, and reusing valuable scientific outputs from prior investigations.

This study assesses the forty-year publication life of MIS Quarterly within this analysis context. MIS Quarterly has been
one of the most prominent journals in the field (Gillenson and Stutz, 1991). Since 1980, the Management Information Systems
Research Center in the United States has published MIS Quarterly in North America, which has been assigned to various
research areas at the highest level, such as Management Information Systems (Q1), Computer Science and Applications (Q1),
Information Systems (QI), and Information Systems and Management (Q1). It has the highest score in the MIS field, with
5,283, according to Scimago journal and nation rankings. The journal’s index value is 230, the average number of citations
based on publication is 92.52, the total number of citations is 5,921, and the number of publications cited in the last three
years is 184 (Scimagojr, 2021).

The development of information technology-based services, the management of information technology resources, and the
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development and transmission of information about the managerial, organizational, and societal impacts of information
technology, as well as its use, impact, and economy, are all goals of MIS Quarterly publishing activities. The journal is
particularly interested in professional challenges affecting the subject of information systems as a whole. The response to
the research issue of the article must offer an essential scientific contribution to the discipline of information systems,
according to a requirement set forth by the journal for an article to be published. Another criterion is that the work produced
has had or has the potential to have a broad societal influence. Because the discipline of management information systems
is a heterogeneous topic, research that analyzes several fields together is seen positively in the journal (MIS Quarterly, 2021).

In the light of all of these considerations, MIS Quarterly was chosen as the journal of choice to see the MIS field, as well as
the researchers’ areas of interest and the texture of the field. In truth, MIS Quarterly has been an intriguing journal for
bibliometric analyses in the literature at various points (Mohanty, 2014), but no study has been found in the literature for
over forty years. Furthermore, the most important differentiating feature of the research is that it discusses the transformation
of the MIS research area in partitioned periods.

3. METHODOLOGY

Scientific databases share data that is regarded as a valuable resource. These databases not only contain a wide range of
publications in hundreds of study fields, but they also contain bibliometric data from those articles, such as title, abstract,
keywords, references, and other demographic data. In its purest form, bibliometric data includes far more information than
plain text views. This type of data may be evaluated more effectively with the advent of research fields such as bibliometrics
and scientometrics, which combine statistics, network analysis, and data mining techniques with evolving technology
infrastructure (Garfield, 2009; Hood and Wilson, 2001; Ozdagoglu et al., 2020; Damar et al., 2021).

The article utilizes scientometrics, bibliometrics, and related tools and follows a methodology in this direction. The bibliometric
data used in the analyses were gathered on 04.02.2022 from the Web of Science Core Collection, covering all of the MIS
Quarterly’s articles from 1980 to 2020. Preprocessing was applied on a plain text stack before the analyses. There were 1,550
papers published within the considered period and analyzed in this study. In addition to the forty-year timeframe chosen, 79

new papers were released in 2021. In this regard, this paper reveals findings on the following issues in MIS Quarterly:
The distribution of the number of papers by years,

« Impact of the journal through scientometric indicators,

* Countries and institutions that are prominent in the journal,

» Collaboration patterns among institutions and authors,

* Most-cited papers in the journal,

* Most-cited references and co-citation patterns,

* Keyword distributions and most popular topics over keywords,

* Changes in subject popularity in different time periods (1980-1990, 1991-2000, 2001-2010, 2011-2015, 2016-2020).

Figure 1 depicts the methodological approach in general. From the pre-processed dataset, summary statistics and clustering-
based network models are utilized to extract information in several dimensions, including the number of publications,
significant authors and journals, references used, prominent institutions, and nations. The demographic structure was
investigated using Web of Science reports and queries.

The VOSviewer software was used to perform clustering-based and multidimensional network analyses analyzing the
relationships between dimensions; in addition to visuals displaying descriptive statistics, VOSViewer employs its own network
analysis algorithm, which is a modular-based clustering technique based on an intelligent local motion algorithm, comparable
to multidimensional scaling (van Eck and Waltman, 2009; Waltman and Van Eck, 2013; Waltman et al., 2010). The study
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also used bibliometrix, an R tool, the VOSViewer package, SQL query language, and Microsoft Excel software. Analyses
were enriched by using different bibliometric software tools to provide readers with the most relevant visuals and findings.

ANALYSES and METRICS

TOOLS

DIMENSIONS

MIS
QUARTERLY

RESULTS

0O Most productive countries,
institutions, and authors
0 Summary tables
QO Heatmaps
Q Co-authorship network among the
institutions, countries, and authors
0 Co-citation networks
QO Topic Dendogram
0 Co-coccurence network of keywords
0 1980-1990
0 1991-2000
Q 2001-2010
0 2011-2015

<
-

2

\// \\///

40 YEARS

OFMIS

0 2016-2020

1980-2020
1550 PAPERS

Figure 1. Research Framework

The study has been enhanced to include data from Scopus on the most contributed topics between 2016-2020 by the scholars
who have made headlines in the MIS Quarterly journal. By doing so, researchers are informed about the topics that the field’s
pioneers had focused on in recent years.

4. FINDINGS and DISCUSSION

The study includes an appraisal of countries, institutions, and researchers, analyses based on references over the papers
published during forty years to shed light on the growth of the MIS field. The data set is segmented into ten-year and five-
year periods in the last years and discussed separately to make subject-based evaluations and discover the discussion topics
across time. The goal of these analyses is to observe how information and communication technology, which has advanced
quickly in recent years, is reflected in the literature. The findings are categorized under these topics, with relevant statistics
and network analyses, as well as discussions of developing trends and patterns.

4.1. Generic Statistics

Between 1980 and 2020, there were 1,550 publications in MIS Quarterly. Distribution of these publications by years are 2020
(f:60), 2019 (1:59), 2018 (f:61), 2017 (f:63), 2016 (f:51), 2015 (f:48), 2014 (f:59), 2013 (f:67), 2012 (f:67), 2011 (£:57), 2010
(f:41), 2009 (f:47), 2008 (£:39), 2007 (£:35), 2006 (£:46), 2005 (£34), 2004 (£:30), 2003 (£:26), 2002 (£:27), 2001 (£:21), 2000
(£:28), 1999 (£:33), 1998 (f:26), 1997 (f:24), 1996 (f:26), 1995 (£30) , 1994 (£:26), 1993 (£:32), 1992 (£:35), 1991 (f:33), 1990
(/729), 1989 (f:34), 1988 (£:38), 1987(f:36), 1986 (f:29), 1985 (f:28), 1984 (f:23), 1983 (f:24), 1982 (f:29), 1981 (f:24), 1980
(f25), respectively. The number of publications remained relatively modest in the early years, but as a result of the journal’s
parallel advances with the field, the annual average of articles grew to 60. When this figure is compared to that of the 1980s,
it is clear that the growth is greater than 100 percent.

In the journal, there are several categories of publications, which are distributed as articles (f:1,266), editorial materials
(f162), review (f-98), proceedings papers (f-18), corrections (f:7), notes (£:7), letters (f-4), bibliographies (f:3), reprints (f-3),
and biographical-items (f:1), respectively.

The research papers of scholars from 45 various nations were published in MIS Quarterly (Table 1). Table 1 does not include
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Liechtenstein, which has three publications, and Egypt, Saudi Arabia, Thailand, and Wales, having two papers each. Brazil,
Costa Rica, Cyprus, Hong Kong, Jamaica, Kenya, Malaysia, Northern Ireland, Oman, Philippines, Poland, Qatar, Scotland,
and Turkey have one publication.

Table 1

Distribution of the Papers Counts by Countries

Rank Country N C ACPI % Rank Country N C ACPI %
1 USA 1,209 215,870 178.55 78.00 14 Finland 19 3,169 166.79 1.22
2 Canada 166 36,207 218.11 10.71 15 Spain 14 1,875 133.93 0.90
3 China 100 14,428 144.28 6.45 16 Sweden 13 1,506 115.85 0.83
4 England 70 8,760 125.14 4.51 17 Norway 12 1,540 128.33 0.77
5 Singapore 48 8,867 184.73 3.09 18 Switzerland 12 1,019 84.92 0.77
6 Australia 46 6,803 147.89 2.96 19 Taiwan 10 733 73.30 0.64
7 S. Korea 39 10,534 270.10 2.51 20 India 9 352 39.11 0.58
8 Israel 29 2,010 69.31 1.87 21 Austria 6 896 149.33 0.38
9 Netherlands 27 6,151 227.81 1.74 22 Treland 6 835 139.17 0.38
10 Germany 24 2,510 104.58 1.54 23 Italy 6 401 66.83 0.38
11 France 23 5,170 224.78 1.48 24 Portugal 6 712 118.67 0.38
12 New Zealand 23 4,771 207.43 1.48 25 Belgium 4 226 56.50 0.25
13 Denmark 21 1,902 90.57 1.35 26 S. Africa 4 401 100.25 0.25

* N: Document Count, C: Citation Count, ACPI: Average Citations Per Item

Table 1 shows that South Korea is seventh in terms of publications with 39 and first in terms of citation averages with 270.1.
The Netherlands, which ranks ninth with 27 publications, is second with an average of 227.81 citations, followed by France,
which is third with 23 publications and 224.78 citations. The United States ranks top in terms of articles with a significant
difference, but it falls behind the average number of citations. The United States of America, Canada, England, and Australia
have the most publications. Aside from this, it is worth noting that China, Singapore, Israel, and South Korea all trail these
countries. Although it is emphasized that countries with a strong software sector, such as Israel, India, and Ireland, published
in this journal, the fact that only Israel is among the top ten countries is another factor to consider. However, these countries’
interest in the software industry paralleled that of the United States, and they took steps to contribute to the sector’s development,
particularly in the 1980s and 1990s, and made these efforts part of institutional and state policy. Given the significance these
countries place on the IT sector (Kannabiran and Sankaran, 2011; Issac et al., 2006; Damar et al., 2018), it is intriguing that
this priority is not reflected in the MIS literature as much as the top-ranking countries.

The distribution of the number of publications by the countries published in the MIS Quarterly over the last five years is as
follows: USA (£:229), China (f:54), Canada (f:33), England (£:18), Singapore (f:16), Australia (f:11), France (f:11), Israel (f11),
Germany (£:10), South Korea (f:10). China, which ranks third in the overall table, has produced 54 percent of all publications
in the last five years. South Korea and Singapore, in addition to China, are two more countries that are distinguished in the
industry. These countries stand out in computer science, information systems, information science and library science, and

management, where MIS journals are classified.
4.2. Institutions and Researchers

The MIS Quarterly clearly shows that university output in the United States, and thus the productivity of researchers, is very
high (Table 2). Other notable institutions on the list include the University of British Columbia, McGill University in Canada,
and the City University of Hong Kong in Hong Kong. Another intriguing conclusion of the study is that institutions that are
not listed in Table 2 but have had high levels of scientific productivity in the recent five years are also prominent, e.g., The
Hong Kong University of Science Technology, National University of Singapore, University of Warwick, Copenhagen
Business School, and Nanjing University. Figure 2 depicts the situation much more clearly. In many studies, the countries
and institutions that the authors are a part of conduct research together to strengthen their cooperation and research capacities
by bringing together limited research resources and applying them in accordance with the established goals. Co-authorship
networks can be utilized to investigate these patterns of collaboration, and thus co-authorship analysis can be used to assess

research program efficiency, evaluate the relationship between scientific and technological development, map priority thematic
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areas, assess regional contributions to knowledge production, assess inter-organizational networks, and assess international
cooperation (¢ Fonseca et al., 2016).

Table 2
Productivity and Impact of Institutions
Rank Institutions Country N % X STC ACPI
1 University System of Georgia USA 147 9.48 67 28,995 197.24
2 University of Texas System USA 89 5.74 40 7,392 83.06
3 Pennsylvania Commonwealth System of Higher Education USA 87 5.61 48 12,214 140.39
4 University of Minnesota System USA 86 5.54 48 22,392 260.37
5 University of Minnesota Twin Cities USA 86 5.54 48 22,392 260.37
6 State University System of Florida USA 85 5.48 45 22,611 266.01
7 Georgia State University USA 80 5.16 44 17,212 215.15
8 University System of Maryland USA 65 4.19 47 25,420 391.08
9 University of Maryland College Park USA 56 3.61 41 24,630 439.82
10 University of Georgia USA 55 3.54 39 13,732 249.67
11 University of British Columbia Canada 51 3.29 36 10,474 205.37
12 University of Arizona USA 48 3.09 27 10,554 219.88
13 Indiana University System USA 44 2.83 30 6,958 158.14
14 Temple University USA 44 2.83 29 5,212 118.45
15 University of Arkansas Fayetteville USA 43 2.77 27 18,378 4274
16 University of Arkansas System USA 43 2.77 27 18,378 4274
17 University of Texas Austin USA 42 2.71 27 4,283 101.98
18 Indiana University Bloomington USA 41 2.64 27 6,575 160.37
19 City University of Hong Kong Hong Kong 39 2.51 25 6,531 167.46
20 McGill University Canada 38 2.45 28 4,861 127.92
21 University of California System USA 38 2.45 26 6,180 162.63
22 State University of New York Suny System USA 35 2.25 23 4,000 114.29
23 University of Pittsburgh USA 33 2.12 20 3,859 116.94
24 Southern Methodist University USA 32 2.06 16 1,859 58.09
25 Carnegie Mellon University USA 31 2.00 17 1,840 59.35
* N: Document Count, C: Citation Count, X: H-Index, STC: Sum of Times Cited, ACPI: Average Citations Per Item
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Figure 2. Co-authorship Network by Institutions (Min.10)

Figure 2 reflects the authors’ institutions who have co-authored at least ten papers. While the colors of “a” represent institutional
clusters, the colors in “b”, which range from blue to red, indicate the year the studies were conducted or the study’s actuality.
This makes current trends about authors, institutions, or countries, as well as primary studies. In Figure 3, seven different
clusters stand out, thus, institutions are gathered in seven other clusters. In the 2000s, while the Massachusetts Institute of
Technology (MIT), New York University (NYU), University of Calgary, Texas State University, the University of Pittsburgh
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were at the forefront, the University of Warwick, Hong Kong University of Science and Technology, Copenhagen Business
School, and the University of Delaware have recently emerged.

Furthermore, institutions in the United States collaborate with countries such as New Zealand, Canada, Israel, and Denmark.
Tel Aviv University in Israel and Auckland University in New Zealand, HEC Montréal Business School, and the University
of British Columbia in Canada are essential institutions. This inter-institutional network structure is crucial for identifying

and analyzing possible trends, especially in enhancing developing countries’ scientific productivity.

It is possible to display numerical and visual characteristics of author, institution, or country clusters, distances within and
between clusters, and the degree of relationship in these networks, where clustering and network analysis are employed
holistically. Furthermore, information regarding the actuality of these linkages may be gained by adding the time dimension
to the network image. Figure 3 illustrates the co-authorship network and cross-country collaboration of the authors published
in MIS Quarterly in this context.
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Figure 3. Collaborations among the Institutions, Researchers, and Countries

Between 1980 and 2020, Table 3 shows information such as the number of publications (V) and citations (C), the number of
citations per publication (ACPI), and the H-Index of academics who published ten or more research and review articles in
the MIS Quarterly. According to the number of papers, the most prominent authors in these ranks are Benbasat I (V:31;
C:8997; ACPIL:290, X:23), Venkatesh V (N:28; C:19650; ACPI701, X: 79), Ives B (N:22; C:1876; ACPI: 85, X:27), Zmud RW
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(N:18; C:5607; ACPI:311, X:5), Rai A (N:17; C:3804; ACPI: 223, X: 76). When the co-authorship network is reduced to the
size of an author based on at least three publication criteria (Figure 4), the close collaboration between Benbasat I and well-
known authors such as Zmud RW, Ives B, and Wethere JC, Venkatesh V, and Rai A is a remarkable finding.

Table 3

Most Productive Authors

Rank Authors N C ACPI X Rank Authors N C ACPI X
1 Benbasat 1. 31 8,997 290.23 27 13 Lyytinen K. 12 922 76.83 10
2 Venkatesh V. 28 19,650 701.79 22 14 Jarvenpaa S.L. 11 1,300 118.18 10
3 Ives B. 22 1,876 85.27 13 15 Mithas S. 11 1,021 92.82 10
4 Zmud R.W. 18 5,607 311.50 18 16 Straub D.W. 11 7,994 726.73 10
5 Rai A. 17 3,804 223.76 13 17 Whinston A.B. 11 1,105 100.45 8
6 Pavlou P.A. 15 4,823 321.53 13 18 Goodhue D.L. 10 2,791 279.10 9
7 Pinsonneault A. 15 1,683 112.20 12 19 Lee A.S. 10 1,327 132.70 9
8 Dennis A.R. 14 1,855 132.50 13 20 Rao H.R. 10 692 69.20 8
9 Grover V. 14 3,093 220.93 13 21 Rivard S. 10 1,053 105.30 8
10 Gupta A. 14 642 45.86 11 22 Sambamurthy V. 10 3,244 324.40 10
11 Karahanna E. 14 7,582 541.57 13 23 Valacich J.S. 10 1,489 148.90 9
12 Agarwal R. 13 4,144 318.77 13 24 Watson H.J. 10 1,133 113.30 10

N: Document Count, C: Citation Count, X: H-index, STC: Sum of Times Cited, ACPI: Average Citations Per Item

The topics that the most productive researchers handled have been evaluated based on the most contributed topics. The

following information has been extracted through a parametric query executed on Scopus bibliometric data in between
2016-2020 (Scopus, 2022):

Benbasat, Izak (The University of British Columbia, Vancouver, Canada): social media, online reviews, brand community,

privacy concerns, online shopping, electronic commerce, social networking sites, Instagram.

Venkatesh, Viswanath (Virginia Polytechnic Institute and State University, Blacksburg, United States): technology
acceptance model, mobile payment, e-learning, communication; transactive memory systems, shared mental model,
boundary objects, affordances, innovation.

Ives, Blake (College of Charleston, Charleston, United States): business schools, management education, engaged

scholarship, consumer search, price dispersion, community participation, bitcoin, ethereum, internet of things.

Zmud, Robert W. (Price College of Business, Management Information Systems, The University of Oklahoma, United

States): Firm, Disclosure Control, Sarbanes-Oxley Act.

Rai, Arun (Georgia State University, Atlanta, United States): Technology Acceptance Model, Mobile Payment, E-Learning,
Digital Transformation, Strategic Alignment, COBIT, Open-Source Software Development, User Innovation, Photographic
Developers.

Paviou, Paul A. (Fox School of Business, Philadelphia, United States): social media, online reviews, brand community,
information systems, it outsourcing, offshoring, crowdfunding, lending, fintech.

Pinsonneault, Alain (Université McGill, Montreal, Canada): social media, online reviews, brand community, personnel,

innovative behavior, creative performance, alliance portfolios, firm, open innovation.

Dennis, Alan R. (Indiana University Bloomington, Bloomington, United States): brainstorming, idea generation, artificial
intelligence, information systems research, congresses, knowledge management, social media, online reviews, brand

community.

Grover, Varun (Sam M. Walton College of Business, Fayetteville, United States): digital transformation, strategic
alignment, cobit, information systems research, congresses, knowledge management, boundary objects, affordances,
innovation.

Gupta, Alok (Carlson School of Management, Minneapolis, United States), first-price auction, auctions, independent
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private values, combinatorial auctions, vehicle routing, pickup and delivery, electronic trading, automated trading,
trading agent competition.

*  Karahanna, Elena (Terry College of Business, Athens, United States): privacy concerns: online shopping, electronic
commerce, communication, transactive memory systems, shared mental model, work-family conflict, work-life balance,

personnel.

Therefore, especially new researchers in the field of MIS would infer on which topics the leading researchers of the field
intensively have focused. These findings also indicate trends and current issues in the journal. Detailed findings on the topics
handled in the journal from past to present are presented in Section 4.4 with enriched visualizations.

Creating and supporting an environment and conditions appropriate for new researchers by bringing together qualified
professionals in a particular sector has become a prerequisite for the long-term sustainability of research and development
activities. Governments, higher education institutions, and other funding organizations promote these ecosystems. The results
of these analyses, in particular, provide significant information for evaluating the potential of partnering with other countries
for conducting joint research during and after PhD processes.
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Figure 4. Co-authorship Network by Authors (Min. 3)
4.3. Citation Statistics and References

According to Culnan (1987), publishing and citation practices provide an empirical foundation for the socialization of novices
in the field by transferring professional standards to science. Understanding the intellectual roots of fields with a certain
maturity in the literature, such as MIS, and identifying the core concepts rely heavily on citation patterns. When this
assessment is specialized to MIS Quarterly, it can be observed that 1,550 papers published over the forty years under
examination received a total of 256,062 citations. Self-citations account for 7,807 of these citations. The dataset’s papers
acquired a total of 165.2 citations on average. 230 is the H-index value. These are the most often used statistics for assessing
the impact of research. Compared to overall statistics in various fields, the statistics acquired within the publication’s scope
are comparable. In this regard, MIS Quarterly can be described as a high-quality, research-impacting journal that frequently

serves as a reference for new studies.

The references in the papers are also worthwhile considering if one wants to learn more about the theoretical framework of
these research attempts. Text analytics is used to process and analyze bibliometric data reference lists to uncover information
such as which research in the literature are inspired by and which studies are discussed. The dataset’s publication portfolio
includes references to 19,172 different references. The number of sources used five times or more is 1,816; ten or more 891;

50 or more 184; and 100 or more is 91. In this context, several findings such as the most cited sources, the linkages between
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the publications employing common references or common journals can be revealed. In this regard, Table 4 highlights journals
that the papers in the journal most cited. Although these sources are classified as journals, books, papers, or a website, it is
apparent that the journals constitute the majority of the references.. While scientific breakthroughs continue, researchers
who are new at handling this research subject encounter an extensive portfolio in the first stage. When you have such a vast
portfolio, it is not easy to swiftly and effectively choose where to begin your research, which studies to focus on, and which
journals to search first. The most striking outcome of Table 4 is how frequently journals connected with the research topic
Business & Economics have been cited during a forty-year publication trend of a major journal of MIS. Then it was discovered
that computer science, information science, library science, psychology, and operations research and management science
had a priority. In particular, in a multidisciplinary field such as MIS, it can be noticed that various research areas also produce
the appearance of the major and primary patterns focused by the researchers.

Table 4

Most Cited Journals in the Papers

Rank Journal Research Domain SYIF C

1 MIS Quarterly Computer Science; Information Science & Library Science; Business 9.917 8,409

& Economics

2 Information Systems Research Information Science & Library Science; Business & Economics 5.634 3,761

3 Management Science Business & Economics; Operations Research & Management Science 5.467 2,861

4 Organization Science Business & Economics 4.947 1,869

5 Communications of The ACM Computer Science 6.064 1,542

6 Academy of Management Review Business & Economics 12397 1,349

7 Academy of Management Journal Business & Economics 11.807 1,248

8 Journal of Management Information Computer Science; Information Science & Library Science; Business 5.399 1,163
Systems & Economics

9 Administrative Science Quarterly Business & Economics 9.787 1,057

10 Harvard Business Review Business & Economics 6.849 977

11 Strategic Management Journal Business & Economics 7.843 929

12 Journal of Marketing Research Business & Economics 6.542 911

13 Journal of Applied Psychology Psychology; Business & Economics 8.025 873

14 Journal of The Association for Information Computer Science; Information Science & Library Science 4.644 788
Systems

15 Journal of Marketing Business & Economics 9.917 696

16 European Journal of Information Systems  Computer Science; Information Science & Library Science; Business 5.131 687

& Economics
17 Journal of Personality and Social Psychology 7.748 600
Psychology

18 Journal of Management Information Computer Science; Information Science & Library Science; Business 5.399 599
Systems & Economics

19 Journal of Consumer Research Business & Economics 7.366 563

20 Decision Sciences Business & Economics 3.000 533

* C: Citation Count, SYIF: Five Year Impact Factor

Table 5 also shows the top 15 most cited articles in the MIS Quarterly over forty years. Davis’s (1989) paper, “Perceived
Usefulness, Perceived Ease of Use, and User Acceptance of Information Technology”, is by far the most cited. Venkatesh V,
one of the most productive researchers, is also notable for his most frequently mentioned works. Venkatesh V is among the
authors of two papers in a top-15 list of the most-cited articles. These papers are “User Acceptance of Information Technology:
Toward a Unified View”, and “Consumer Acceptance and Use of Information Technology: Extending The Unified Theory
of Acceptance and Use of Technology”, respectively. Karahanna E, among the most productive authors, is in sixth place in
the most-cited article list with his study entitled “Trust and TAM in Online Shopping: An Integrated Model”.

Table 5

Most Cited 15 Papers

Rank Article Title Year Authors C

| Perceived Usefulness, Percelve§ Ease of Use, and User Acceptance of 1989 Davis, F. D. 18,951
Information Technology

2 User Acceptance of Information Technology: Toward a Unified View 2003 Venkatesh, V., Morris, MG.,...& 12,571

Davis, F.D.
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Hevner, A.R., March, ST.,... & Ram,

3 Design Science in Information Systems Research 2004 S 4,576
4 Review: Knowledge Management .and Knowledge Management Systems: 2001 Alavi, M., & Leidner, D. E. 4287
Conceptual Foundations and Research Issues
Consumer Acceptance and Use of Information Technology: Extending The
o 2012 katesh, V., Th LY., & Xu, X. 2
3 Unified Theory of Acceptance and Use of Technology 0 Venkatesh, V., Thong, J. Y., & Xu, 3,283
6 Trust and TAM in Online Shopping: An Integrated Model 2003 Gefen, D, Kara]l;i;:,na, E.& Straub, 3,085
7 Understanding Information S.yster.ns Continuance: An Expectation- 2001 Bhattacherjee, A. 2,933
Confirmation Model
8 Analyzing The Past to Prepare for The Future: Writing A Literature Review 2002 Webster, J., & Watson, R. T. 2,534
Computer Self-Efficacy - Development of A Measure and Initial Test 1995 Compeau, D.R., & Higgins, C.A. 2,469
o .. . . o
10 Why Should I Share? 'Examlnlng. Social Capital and Knowledge Contribution 2005 Wasko, M.M., & Faraj, S. 2357
in Electronic Networks of Practice
11 Business Intelligence and Analytics: From Big Data to Big Impact 2012 Chen, H., Chiang, R.H.,& Storey,V. C. 2,141
Behavioral Intention Formation in Knowledge Sharing: Examining The Roles
12 of Extrinsic Motivators, Social-Psychological Forces, and Organizational 2005 Bock,G.W.,, Zmud, RW.,...& Lee, J. N. 2,128
Climate
13 A Resource-Ba.sed Perspective on Informftt.lon Techn(.)logy Capability and 2000 Bharadwaj, A.S. 2,012
Firm Performance: An Empirical Investigation
14 Task-Technology Fit and Individual-Performance 1995 Goodhue, D. L., & Thompson, R. L. 1,973
15 A Set of Principles for Conducting and Evaluating Interpretive Field Studies 1999 Klein, H.K., & Myers, M. D. 1,928

in Information Systems

* C: Citation Count

Co-citation networks among these publications can assess the frequency of publications being cited by other articles. The
approach for analyzing and visualizing co-citation networks is similar to the method for analyzing and visualizing co-
authorship networks described previously. This technique was applied to examine the references used in articles published
in the MIS Quarterly, and the linkages between clusters and journals were discovered (Figure 5).

jassoc inf syst |
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Figure 5. Co-citation Network of Journals (Min. 40 references)

Data from at least 40 co-cited publications were included in the analysis to ensure the readability of the network and the
most cited sources, and it was discovered that the journals in which these papers were published were grouped into six
different clusters.

4.4. Keywords and Topic Structures

Keywords are another dimension in bibliometric data. Keywords that have been carefully chosen to reflect best the papers
provide information about the topics covered in the publications. Network and text analysis can also reveal the composition
of keywords and patterns embedded in the keywords in the portfolio. Accordingly, the Conceptual Structure Factorial Analysis
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based on Multiple Correspondence Analysis was applied through Bibliometrix package of R embedded into Biblioshiny user
interfaces to reveal the topic structures as shown in Figure 6. When the position of the journal in the MIS field is examined,
keyword analysis of the papers carried out through title, author keywords, keyword plus, and abstract allows the movement
of the field from the 1980s to 2020 to be seen more clearly.

Topic Dendrogram

Height

Figure 6. Topic Dendogram (1980-2020)

When analyzing the topics addressed in the MIS Quarterly for forty years at once, the issues that stood out in the period
compared to the overall statistics in this large-scale dataset may disappear. Likewise, a partition should be created in order
to see how the age and dynamics of the period are reflected in the publications in the field of MIS. While the forty years
between 1980 and 2020 are divided into ten-year sub-periods as 1980-1990, 1991-2000, 2001-2010 for the first periods, the
remaining ten years are separated into five-year segments as 2011-2015 and 2016-2020 for the later periods. In this approach,
readers will be able to have a better sense of current trends in the foremost journal of the field, and they will be able to learn

more about the debates in international literature.

Co-occurrence analysis was performed for the keywords used in each period, and the findings were represented in three
distinct ways: network, overlay, and density visualizations. Network visualization is the display of the relationships (edges
or links) between data components that take roots from network analysis which is a collection of techniques for evaluating
and visualizing the structure of those interactions (John Hopkins, 2022). To display changes over time, overlay visualization
might be employed. As a heatmap, density visualization gives a simple summary of the key terms in a field (VOSviewer,
2022).

4.4.1. Period 1: 1980-1990

Between 1980 and 1990, 319 papers were published in MIS Quarterly. 422 authors from 203 different institutions from nine
countries collaborated on these studies. The papers include a total of 361 author keywords, and among them, information
systems and analysis, MIS, MIS management and development, decision support systems, management information systems,
office automation, systems analysis and development, strategic planning, life cycle, user involvement, and critical success
factors have more weights and are heavily preferred. On the network, words like telephones, electronic mail, and office

systems also stand out (Figure 7).
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Figure 7. Keyword Network Patterns and Heatmap of Frequencies (1980-1990)

According to the findings collected from keyword clusters, the research primarily focuses on computer science, management
science, and organization science. It naturally corresponds to Culnan and Swanson’s (1986) findings, published in the same
period and context. Figure 7a depicts the co-occurrence network of keywords; Figure 7b, the network for the most popular
research terms on the same network by year, and Figure 7c, heatmap for most frequently used keywords. In terms of today’s
equivalent, 1980-1990 can be considered to be the foundation years for information systems. The frameworks that guide MIS
research arose in the 1980s according to Ives et al. (1980). The subject became more structured in the 1990s, introducing a
classification scheme for MIS research (Barki et al., 1993) and discussing diversity issues (Benbasat and Weber 1996). Topics
found not to be problematic in recent years (such as telecommunications, electronic mail, and office systems) were debated
in that period. At the beginning of the period, time-dependent topic changes were accumulated on technological topics such
as systems analysis, data processing, and decision support systems, while the topics focused on organizational dimensions
of MIS such as office automation, organizational theory, cognitive approaches, and strategic planning toward the end of the

period.

Alican (20006) evaluated the issue of Israel, Ireland, and India, which are referred to as the 31 countries, with their success
in the global software sector, and Ireland’s entry into the telecommunication sector to be strong in the information and
communication technologies sector, particularly in the 1980s and 1990s. He added that he places a high value on addressing
the sector’s infrastructural issues by developing cybercities, technoparks, and research institutions. He also mentioned that
state regulations had been formed to design curricula in training programs following the requirements of the telecommunications
industry. After a proper development environment was created for the sector, foreign investors were attracted. This program
serves as a model for developing countries seeking a role in the software industry or information and communication
technologies. These issues, which were explored at a macro level, were also reflected in the literature at those times.

4.4.2. Period 2:1991-2000

There were 293 research papers published in the journal between 1991 and 2000. 437 authors from 195 different institutions
from 22 countries collaborated on these papers. There were 907 author keywords used during that period. Figure 8 summarizes
the keyword clusters, trends by year, and their densities In that sense, information systems and information systems types,
systems advances, personnel skills, and management are among the topics that came to the fore and were extensively addressed
in the 1991-2000 period. The other hot topics of the period are management, group support systems, expert systems, executive
information and executive support systems, decision support and group decision support systems, management of information

Acta Infologica, Volume 6, Number 1, 2022 112



Damar, M., Ozdagoglu, G.

systems, electronic meeting systems, information requirements determination, information technology, information systems
personnel, implementation, information systems development, measurement, and end-user computing, information systems,
software project management, software engineering, service quality, software quality, career management, and human
competencies and skills.
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Figure 8. Keyword Network Patterns and Heatmap of Frequencies (1991-2000)

In the early 1990s and early 2000s, studies concentrating on organizational approaches from the preceding analytical period
continued. As a result, at this level, the keyword networks established in the time dimension provide vital insights into the
future of the relevant literature. Naturally, rapid technological advancements are reflected in MIS research. These studies,
along with system analysis and design, system performance measurement, decision support systems, expert systems, and
group decision-making systems, are commonly studied topics. The issues of user participation and satisfaction in the design
process were handled more compared to the preceding period. Putting the user at the center of the system design was becoming
more popular. Near the end of the period, issues such as software development and related service quality and project
management became apparent. Project management methodologies were investigated in studies connected to the design of
information systems and the development and licensing of relevant software.

Other research undertaken regularly in the literature has discussions in the same direction. The dimensions of the change in
information and communication technologies that emerged toward the end of the 1990s, bringing memories and functional
circuits to micro dimensions enhanced intelligent functionality, the interconnectivity of various systems, portability and
wireless systems, distributed systems that can support parallel architecture or interoperability, and system integration through
open system interface, hardware or software (Bowonder et al., 1993). According to Benbasat and Zmud (1999), the focus of
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the MIS study during that time turned to the consideration of information technologies as artifacts, the search for MIS’s
identity, and the questioning of its relationship with related MIS research.

According to Anderson and Lee (2000), the advent of the Internet has significantly altered established business practices
and competition regulations and introduced new value propositions and business models. As a result, it depicts the effects
of information systems on the organization and its stakeholders and the sector’s competitiveness in the research topics of the
period. Development, strategic information systems, organizational learning, strategy, corporate strategy, inter-organizational
systems, escalation, systems adoption, user involvement, participation, behavior and expectations, partnership, technology
acceptance model, and user acceptance and satisfaction are topics covered in these studies.

According to Palvia et al. (2004), the issues of information systems sources and management are addressed extensively and
even at the top of the list of topics in research on information systems management in the field of MIS. Figure 8 backs these
assertions. This condition can be described as causing information systems to diversify by focusing on business demands
and being employed more in organizational processes. The diversification of information systems has had a significant
influence. This productivity has been examined as a production process, with software project management and people
competencies being called into question more frequently. While interest in electronic commerce, the Internet, information
systems, global information technology, artificial intelligence, expert systems, neural networks, and knowledge management
issues grew in the same study, interest in executive information systems, information system planning, the internal and
external environment, and information management issues decreased. Interest in system function applications has dwindled

according to reports.

According to Reddy et al. (2009), MIS allows businesses to deliver the appropriate information to the right people at the right
time by boosting interaction between the organization’s employees, the data collected in information systems, and the
procedures it employs. Of course, as rapidly developing information systems and information technology impact business
processes, it is unavoidable for organizations and businesses to be prepared for this, to accept the relevant technologies, and
many discussions and research in the field of MIS are taking place during this period. Keyword associations represent these

principles in our paper.

On the other hand, Kizil et al. (2014) stated that as technology evolves, the ecosystem in which businesses operate evolves
as well. Companies can improve their competitiveness within this ecosystem by adapting to information technologies, a
qualified workforce, and reliable and quality information. This review supports the conclusions drawn by Reddy et al. (2009).
The processing, access, classification, protection, and use of information when necessary are examined within the framework
of information management in another study (Henkoglu and Erefoglu, 2019), which reaches conclusions in parallel with these
investigations. Information centers and information professionals mostly carried out these processes before the 1990s. With
the increased volume of information produced and the more extensive use of information technologies, particularly for

information access, studies on information management in several disciplines have increased since the 1990s.

The rapid rise of the Internet, intranets, extranets, and other interconnected worldwide networks in the 1990s, according to
Ergiiner Ozkog (2019), considerably boosted the capacities of information systems in the corporate world at the dawn of the
twenty-first century. They noted that the role of information systems has changed dramatically and that the usage of internet-
based and web-supported businesses and global e-commerce and e-commerce systems has become prevalent in today’s

commercial organizations’ operations and internal processes.

Different conclusions stand out in other research examining the 1990-2000 timeframe regarding the development of the MIS
field. These are usually concerned with developing field theories and the construction of a distinct identity. According to
Palvia et al. (2004), the subject of MIS Theory, which was intensively explored in earlier years, has seen a dramatic fall
throughout the relevant time. According to Benbasat and Zmud (2003), the discipline has yet to establish a distinct identity
despite a thirty-year existence due to frequent changes in research techniques and constantly changing technical innovations.
The approaches such as action research, case study, field study, research methodology, qualitative research, interpretive
perspective, hermeneutics, learning, and ethnography are frequently used in the papers. These findings are similar to Palvia
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et al. (2003)’s investigations, in which he reviewed publications from seven top MIS journals from 1993 to 1997. It is worth
noting that the survey technique always comes out on top, followed by conceptual models, laboratory tests, and case studies.

Although the conclusions of this study are similar to those of systematic studies in the literature, the transitions between
topics and the evolution of subjects in the MIS area can be understood holistically because of the continuous examination of
the study over forty years.

4.4.3. Period 3: 2001-2010

Between 2001 and 2010, 346 papers were published in MIS Quarterly. A total of 1,368 keywords were defined for these
papers, which were carried out by 555 authors working in 235 different institutions from 24 other countries. According to
Henry and Dalton (2002), due to the digital economy, there has been an increase in information technology expenditures in
modern organizations in the 2000s. As a result of this transformation, the competencies of business department students for
information systems have begun to be discussed. The effect can also be observed in the common word network created by
studies published in the MIS Quarterly (Figure 9).

Figure 9. Keyword Network Patterns and Heatmap of Frequencies (2001-2010)

Topics of the period are around the keywords such as technology adoption, technology acceptance model, acceptance,
technology acceptance model (TAM), culture, collaboration, IT use, agency theory, the business value of IT, IT investment,
adoption, organizational learning, organizational change, competitive advantage, knowledge transfer, knowledge management,
knowledge management systems, decision making, theory of planned behavior, and perceived usefulness. These discussions
appear to focus mainly on the impact of information technology on businesses, their internal and external stakeholders, their
implications for organizational processes, and their competitive advantage. Within the framework of the managerial approach,
it is possible to say that the technology acceptance situations, cultural changes, created values, knowledge, and technology
transfers experienced in this transformation of organizations that develop in conjunction with technology and adopt MIS are
also the subjects of research.
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According to US Bureau of Labor Statistics forecasts for the period 2000-2010, computer-related occupations occupy eight
of the top ten fastest increasing occupations are as follows: Desktop publishers, database administrators, and systems analysts
are examples of software applications engineers, support professionals, systems software engineers, network and systems
administrators, network systems and data communications analysts, network and systems administrators, network systems
and data communications analysts, and desktop publishers, database administrators, and systems analysts (Noll and Wilkins,
2002). Information systems, software development, information systems development, and implementation, information
technology, outsourcing, trust, measurement, performance, relevance, design science, virtual teams, the existence of topics,
the product produced in information technology, the production process of this product, and its satisfaction with the product
are among the main topics that have been extensively studied and come to the fore.

According to Palvia et al. (2004), the scope of MIS study areas has expanded and become more diverse since 2000. As can
be seen from the network, the obtained topic distribution confirms this thesis. Information systems, software development,
approaches for these information systems, the necessity for individuals with practical competence, and the diversification
of these information systems have still been debated.

Outsourcing software development projects has become a popular topic in recent years, and it is a significant concern in
MIS systems that use holistic information technology. The outsourcing of software development to subcontractors outside
the client organization’s home country is known as global software outsourcing. Customers and software developers have
indicated that global outsourcing connections should be prioritized to reap more immense rewards (Heeks et al., 2001).
Outsourcing in this area allows a company to focus on its core competencies while making use of vendors’ technological
competence, economies of scale and scope, and capacity to moderate labor demand changes across multiple customers (Dey,
2010). India, realizing this, is one of the top countries in the area, although the competition is fierce. In the 1990s and 2000s,
other nations such as Ireland, Israel, Russia, China, the Philippines, Taiwan, Singapore, and Vietnam gained a reputation for
offshore outsourcing (Amoribieta et al., 2001; Nidumolu and Goodman, 1993). According to Athreye (2005), there was a
slowdown in software demand in the 2000s, although there was a general increase in the outsourcing market. As a result, it
can be said that the term outsourcing, which is one of the most hotly debated topics at the moment, backs up these claims.
In the related years of the software business, it can be said that outsourcing of some jobs to overseas countries has been
popular, and there has even been a diversification in this study field. According to Babar et al. (2007), reliance on outsourcing
partnerships is a relatively recent field of research in software engineering in addition to software outsourcing. Customers
and vendors, who are typically from diverse cultural backgrounds, are increasingly conscious of the importance of understanding
the dynamics of developing and retaining trust.

Internet is one of the most prominent words in Figure 9. The Internet’s power and the rapid growth of information and
communication technologies have significantly impacted today’s global business and service delivery models (Balaraman
and Kosalram, 2013). The quick Internet entrance into our lives since the 1990s and the rapid installation of telecommunication
infrastructure in the 2000s have accelerated the spread of global information technology.

Many positive and bad situations experienced during the commissioning of these systems in organizations are worth examining,
and sharing the findings with the scientific world will add to the field. In this regard, the inclusion of sociotechnical theory
in word networks is also a discovery that should be considered. The following is how O’Brien and Marakas (2011) described
the evolution of information systems in processing management across time. Electronic data processing systems from the
1950s to the 1960s, management information systems for business decision processes from the 1960s to the 1970s, decision
support systems from the 1970s to the 1980s, end-user information systems from the 1980s to the 1990s, expert and strategic
systems from the 1990s. According to him, management information systems and the Internet-based e-commerce systems
from the 1990s to the 2000s as well as enterprise resource planning, business intelligence, data visualization, customer and
supply chain management systems from the 2000s and later play a critical role in business processes. Internet, e-commerce,
electronic marketplaces, offshore, electronic commerce, and network effects are aspects that enable this situation during the
period.

Another critical idea set is a computer and, in particular, communication networks. It should not be forgotten that the
introduction of social media platforms into our lives, particularly after the first half of the period, resulted in significant
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changes and transformations in personal and professional communication and business practices. Virtual teams, remote
working environments, and large corporations’ outsourcing of these environments are all on the agenda of this period.
Keyword clusters in Figure 9 demonstrate this well-known phenomenon using an analytical approach based on scientific
study data. While the concepts of Internet, e-commerce, e-government, privacy, and security were at the forefront in the
1990s, information systems, communication, and computer networks were addressed in the 2000s, notably in the 2000s and
later according to Henkoglu and Erefoglu (2019). With the rapid entrance of media tools into our life, he remarked that access
to knowledge and big data concepts are hotly debated topics.

In addition to these topics, the types of studies and methodologies studied in the relevant period, such as resource-based
view, qualitative research, structural equation modeling, meta-analysis, case study, empirical research, action research, and
so on, were studied in the relevant period, as they were in previous periods. The change in word clusters and diversity reflects
itself in the co-occurrence of keyword networks as the period’s progress. This shows that as the MIS field has matured, it
has become increasingly intertwined with other ecosystems and the dynamics of the age, resulting in a plethora of discoveries
and difficulties to investigate. This condition is particularly apparent between 2000 and 2010 when digital transformation
signals are enhanced, and technology transfer is accelerated.

4.4.4. Period 4: 2011-2015

Between 2011 and 2015, 1,408 keywords were used to characterize 298 articles published in the MIS Quarterly. 620 authors
from 295 different institutions from 32 countries collaborated on these studies. The widespread issues in the preceding period

are still prevalent in that period. Figure 10 depicts the research word density.

Information systems, information systems development, information technology (IT), digital infrastructure, enterprise
systems, information privacy and security, information privacy concerns, knowledge management, cognition, recommender
systems, sociomateriality, digital business strategy, organizational change, and information privacy and security are all terms
that are frequently used. Organizational learning, coordination, the business value of information technology, firm performance,
information technology, its effect on internal processes, and its value for the business are all concepts and subjects that can
be counted. Compared to previous times, there has been an increase in the number of research looking into MIS and related
technological breakthroughs in the field of health, and they have become visible in the common-word network. Electronic
commerce has become one of the most popular topics as numerous company models have developed.

During this time, research fields such as business intelligence, business analytics, and big data analytics have grown
significantly. All research and projects conducted to produce applications for lower-level users and provide application skills
in this field to users at all levels with distant learning platforms maintain their leading position in the subject. Chen et al.
(2012) stated that business intelligence and analytics have emerged as a field of study that is important for practitioners and
researchers, reflecting the size and impact of data-related problems that need to be resolved in contemporary business
organizations. It is seen that this field of study, with the motto of decision support not only for managers, but for everyone,
surpasses information systems such as expert systems and decision support systems, which were frequently used in keyword
co-occurrences networks of previous periods.

Topics like social network analysis and sociomateriality have been quite popular during this time. The most notable research
from this period are Cecez-Kecmanovic et al. (2014), Jones (2014), and Scott and Orlikowski (2014). The relational basis of
sociomaterialism, according to Carlile et al. (2013), has profound consequences for present conceptions of technology, agency,
society, materialism, morality, and ethics. The tremendous rise in the global popularity of social media platforms such as
Facebook, Twitter, Instagram, and others has drawn the attention of MIS experts. In their studies, the researchers extensively
covered social networks and media, social, social network analysis, collaboration, network effects, networks, society, online
communities. Oestreicher-Singer and Sundararajan (2012), Kane et al. (2014), Butler et al. (2014), Johnson et al. (2014) can
be referenced for these inferences.
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Figure 10. Keyword Network Patterns and Heatmap of Frequencies (2011-2015)

Another concept set that stands out in Figure 10 is gathered around Web 2.0 applications. Along with Web 2.0, online
environmental search offers executives unprecedented opportunities to leverage aggregated web intelligence to develop
better insights into cross-border sociocultural and political-economic factors (Lau et al., 2012). In this context, many different
business models have taken their place in the literature and practice. With the development of data mining, machine learning,
and artificial intelligence applications, applications within the scope of recommender systems have also developed rapidly,
and opportunities have been created to automatically offer many options to users at mass and personal levels, at the shopping
or selection stage. These practices have effectively gone beyond the classical marketing understanding and made digital
marketing more dominant in related research. While digital marketing consisted of advertising tools on websites, Google
ads, or essential websites in the previous years, in this period, it has advanced to the level of shaping user trends by finding
different ways to reach users with Facebook, Instagram, and similar tools (Al-Waked, 2013; Joseph, 2012; Chen and Stallaert,
2014).

In this period, the software infrastructure of information systems, which was discussed in earlier periods, grew in density.
This is assumed to be due to the globalization of the market, the increase in human resources entering the market, and the
ambition of information technology and software businesses to gain more market share. Keywords of information technology
innovation and competence, IT outsourcing and value, human capital, productivity, and performance have high frequencies in
this context (Kotlarsky et al., 2014; Su, 2015; Gupta and Zhdanov, 2012; Mchra and Mookerjee, 2012).

In addition to these topics, as in other periods, keywords for research methodology can be listed as partial least squares, text
mining, monte carlo simulation, regression, research methods, meta-analysis, theory, structural equation modeling, mixed
methods, conceptual modeling, theory building, formative indicators, validity, case study, resource-based view, action
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research, practice. Although the Industry 4.0 revolution announcement occurred during this period, concepts such as Industry
4.0 and the Internet of Things did not reach such a frequency that they could be included in the keyword network. Relative
terms that can be used in the network have been gathered around the concept of digital transformation.

4.4.5. Period 5: 2016-2020

The MIS Quarterly published 294 research between 2016 and 2020. Given that the latest two periods of the study are each
five-year long, it can be concluded that the publishing frequency of the journal has increased in the last ten years. It is assumed
that during these periods of rapid digital transformation, communication networks, and business model advancement,
substantially more work is involved due to the necessity for more MIS research or increased opportunities. Of course, that
rise did not affect the journal’s quality or impact. Over five years, 685 authors from 302 different institutions and 30 different
countries. 1,548 distinct keywords were used in the articles published in the journal. Figure 11 depicts the period’s co-
occurrences of keywords.

Figure 11. Keyword Network Patterns and Heatmap of Frequencies (2016-2020)

It is seen that understanding the sources of sustainable competitive advantage (Sevigin, 2006) (resource-based view), which
was put forward in the 1980s, was one of the topics studied in that period as well (Faulkner and Runde, 2019; Ayabakan et
al., 2017). However, software development, performance, job performance and satisfaction, knowledge management,
information systems, electronic commerce, the economics of information systems, information technology, the business
value of information technology, platforms, digital innovation and transformation, technology adoption and use, adoption,
topics such as open innovation, firm performance, privacy, trust, piracy, and security are also up-to-date. With the acceleration
of the digital transformation dynamics of the period, the density of concepts such as big data, big data analytics, cloud
computing, software-as-a-service, platforms, crowdsourcing, and crowdfunding has increased. It is thought that the studies
related to Industry 4.0 are considered around concepts such as digital transformation, digital innovation, and big data.
However, it is interesting that the term Industry 4.0 is not directly involved in the network. The problem here may be the
preference or frequent use of these terms in the MIS field.

One of the terms observed in Figure 11, Crowdfunding is a new generation investment and funding system that relies on
small donations from prominent individuals. Crowdfunding is a method of fundraising that, due to advancements in
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communication technologies and the participatory atmosphere provided by the Internet, allows people with innovative ideas
and entrepreneurial spirit to pursue their dreams (Yazici, 2018; Fettahoglu and Khusayan, 2017), especially for the developing
countries that have low the entrepreneurial capital. Another advantage of the Internet and media is that it facilitates
crowdsourcing, an open innovation technique. As traditional innovation relies solely on internal resources, it places a financial
strain on businesses by resulting in high-cost items (Bozat, 2017). In this period, utilizing the activities of the virtual crowd
or developing related approaches linked to them has been a prevalent issue (Mo et al., 2018; Jian et al., 2018).

In addition to these concepts, the institutional theory, which provides a basis for research in sociology and organizational
studies (Angst et al., 2017), and institutional logic, which focuses on how systems shape the cognitive and organizational
behaviors of actors (Berente et al., 2019; Faik et al., 2020); recommender systems aiming to present the right advertising
points for businesses and the right services and products for users by analyzing mass and personal preferences through
machine learning; complex search matching problems (Adomavicius et al., 2019; Malgonde et al., 2020); panel data analyzed
in the field of statistics and econometrics (Angst et al., 2017) are among the subjects that left their marks on this period.

The development of digital tools has also closely affected the sociological characteristics and dynamics of activism, causing
people to communicate more in virtual environments with the influence of environmental dynamics (Selander and Jarvenpaa,
2016). Therefore, these topics were displayed in the keyword network in Figure 11, with the terms herding, social change,
networks and communities, diffusion, network effects, digital activism taking their place among the topics covered in MIS
research.

Another area that receives a lot of attention is health informatics. Health information technology, healthcare, electronic health
records, chronic disease self-management, health care patient systems, clinical decision making, healthcare predictive
analytics, regional health services, information technology, and digital advantages for health services are some of the subtitles
attached to the keyword network in this context (Lin et al., 2017; Bernardi et al., 2019; Son et al., 2020). The reflection of the
Covid 19 pandemic affecting the entire world in the literature was also investigated, especially in 2019 and 2020; however,
no publication on the global epidemic was discovered in the dataset. At this point, MIS researchers can conduct a variety of
studies on how to handle epidemics in various ways, as well as their impact on business processes, organizational structure,
and system actors. In reality, it has been observed that many distinct issues have been explored on this topic in prior periods.
(Venkatesh et al., 2017; Salovaara et al., 2019; Tan et al., 2020). The fact that the pandemic was declared in 2019 and that
research on the subject takes time to conduct and publish could have an impact on the outcome. Given that research in the
social and technological sciences is published considerably faster on the epidemic, this might be viewed as MIS researchers
progressing more slowly to develop solutions for providing information and knowledge. It is also worth noting that there is

the possibility of conducting further in-depth research to get more concrete results.

Global warming and the difficulties it generates have also been examined in the literature in the field of MIS, with sustainability
being one of recent debated topics (Jha et al., 2016; Vaast et al., 2017, Wunderlich et al., 2019) since MIS and the related
information technologies are the essential tools for addressing climate change (Damar and Goéksen, 2018).

In this period and the previous period, we encountered other exciting topics: virtual worlds, second life, critical realism,
virtual worlds, virtual reality, and virtual environments (Baskerville et al., 2019; Harrison and Windeler, 2020;). It is also
common for these concepts, which have an important place in the historical development of the metaverse phenomenon
(Damar, 2021a; Damar, 2021b), which is expressed as the future of the Internet, to be one of the research titles in a critical
journal in the field of MIS. Especially in recent years, developments in blockchain technology, sensor technology, the
advancement of augmented and virtual reality technologies, along with the latest statements of South Korea and Facebook
founder Zuckerberg about Metaverse (Yonhap News Agency, 2021; Alang 2021), have come to the fore on these issues, and

research on these issues is predicted to increase even more (Damar, 2021a).

In addition to these topics, as in other periods, such as game theory, mixed methods, machine learning, case study, natural
experiment, representation theory, online reviews, qualitative comparative analysis, sentiment analysis, text analytics,

literature review, theory development, and analytical modeling are the types of methodologies studied in the period.
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MIS was initially defined as a relatively new academic discipline with its tradition and history, focusing on the strategic,
managerial, and operational use of different information systems at different levels (Culnan1987; Baskerville and Myers,
2002; Katerattanakul et al., 2006). The trends observed in this study, in which we evaluated the field’s forty years, show that
MIS has always been one of the leading research areas, with studies that assess all of today’s dynamics from its perspective,

in a variety of fields, and conjunction with the foundations in this definition.
5. CONCLUDING REMARKS

The study contributes to the MIS literature in many ways. The forty-year development of the field has been evaluated through
the MIS Quarterly, one of the most critical journals in the MIS research field. The findings reveal the prominent publications,
authors, journals, citations, and the relationships among these dimensions. In addition to descriptive statistics, analysis within

the scope of cluster analysis, network model, and text analytics reveals the field’s situation since the 1980s.

Field researchers and journal editors can learn a lot from the findings of such investigations. Researchers can learn about
commonly utilized approaches and subject areas and know which topics are popular in the field. It allows researchers to
compare their positions in the field as well as popular study topics to their own. It provides an overview of the overall structure
of the field for journal editors, as well as a notion of the gaps in the literature (Palvia et al., 2004)

When the patterns among researchers and the diversity of referenced journals are evaluated together with word and subject
analysis, it has been seen that the MIS field is related to many disciplines from human-computer interaction, user tendencies,
use of information systems to data analysis. The transformation of the MIS field has directly paralleled the development of
information and communication technologies. Researchers have revealed essential findings over the years on the impact of
information and communication technologies on business. In the analyses made on the subject types, it is revealed that the
journal approaches to the MIS field from a managerial and philosophical point of view. Although it parallels with the
technological developments, the concepts such as the Internet of Things and Industry 4.0, which have left their marks on the
agenda, especially in organizational levels recently, have not reached the level of visibility yet.

There have been particular bibliometric studies on MIS Quarterly or in the context of MIS in previous years. However, it is
beneficial to repeat some research over time to update knowledge, conclusions and trends because the literature is a dynamic
entity in constant motion and development. From this point of view, this study varies from others in that it deals with a forty-
year-old portfolio with holistic and sub-fractions supported by various tools and visuals and its comparative findings to their

literature counterparts.

From the window of the MIS Quarterly, this bibliometric and scientometric research conducted over forty years would provide
useful information for researchers and practitioners who need to evaluate the MIS field holistically and find precursor studies
that would provide a basis for future research. It is thought that such studies also have a catalytic effect by revealing the
topics that have been effective in the historical process, especially for researchers in developing countries other than those
published in this journal.

Researchers in countries with low productivity in MIS Quarterly such as Turkey, Kenya, Egypt, Malaysia, Qatar can be
advised to focus on opportunities to study or participate in projects in these prominent institutions. Collaboration opportunities
with leading institutions and academics can be created by making use of government scholarships, post-doc or visiting
researcher funds. By doing so, it is possible for researchers to make significant contributions both to their personal academic

development and to the development of the national MIS domain.

The foundation of MIS Quarterly is an unmissable success story. The Management Information Systems Research Center,
one of the field’s most important centers, publishes MIS Quarterly. Both the center’s and journal’s contributions to the field
can serve as a source of inspiration for countries looking to improve in this area and generating policies. Such initiative is

expected to have a good impact on academics’ viewpoints and global collaborations.
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Teknolojide yasanan hizli gelismeler egitim alanina da yansimistir. Egitim kurumlari, bilgisayar destekli
olarak verdikleri egitimleri ¢evrim i¢i veya ¢evrim dist platformlarla desteklemeye baslamislardir. Bu
platformlarin kullanilmasi ile yapilan sinavlarin degerlendirilmesi sistem tarafindan hizli bir sekilde
gergeklestirilebilmektedir. Diger taraftan, 6grencilere geleneksel yontemler kullanilarak sinif ortaminda
test, klasik, eslestirmeli ve dogru yanlis tiplerinde sorulari igeren sinavlar da uygulanmaktadir. Ozellikle,
sinavin sadece ¢oktan se¢meli sorulardan olusmadigr durumlarda, degerlendirme islemi uzun zaman
almaktadir. Bu kapsamda yapilacak degerlendirmelerin dogru, giivenilir ve hizli bir sekilde yuriitiilmesi
tasarlanacak otomatiklesmis akilli uzman sistemlerle miimkiindiir. Bu ¢alismada, sinif ortaminda
gerceklestirilen geleneksel sinavlarin hizli ve giivenilir bir sekilde degerlendirilmesi i¢in onerilen kelime
benzerliklerinin agirliklari algoritmasi (KBAA) ve goriintii isleme tekniklerini kullanan bir yazilim
gelistirilmistir. Bu yazilim ile sinav kagitlar1 tizerinde yer alan soru tiirlerinin ayristirtlmasi, soru ve cevap
ayrimi, el yazilarinin tanimlanmasi ve cevaplarin degerlendirilmesi goriintii isleme ve KBAA kullanilarak
gerceklestirilmektedir. Deneysel ¢aligmalar sonucunda, sadece bir sinav kagidinin degerlendirilmesi
saniyeler icerisinde gergeklestirilirken sinavda yer alan tiim kagitlarin toplu bir sekilde degerlendirilmesi ise
degerlendirilen kagit basina yaklasik 4 saniyede gergeklestirilmektedir. Gelistirilen bu yazilim sayesinde
geleneksel sinavlarin degerlendirilmesi hizli, glivenilir, verimli ve adil bir sekilde ger¢eklestirilebilmektedir.
Anahtar kelimeler: El Yazis1 Tanima, Gériintii isleme, Optik Karakter Tanima, Sinav Degerlendirme,
Yapay Zeka

ABSTRACT

The rapid developments in technology have also been reflected in education. Educational institutions have
started to support their computer-aided trainings with online and offline platforms. Exam evaluations can be
carried out quickly by the system using these platforms. Meanwhile, exams containing test, classical,
matching, and true-false types of questions are also applied to students in the classroom environment using
traditional methods. The evaluation process for these takes a long time, especially when an exam has more
than just multiple-choice questions. In this context, carrying out evaluations to be made accurately, reliably,
and quickly becomes possible with the intelligent expert systems being designed. Using the word similarity
weights algorithm (WSWA) and image processing techniques, this study develops software for quickly and
reliably evaluating the traditional exams held in classrooms. By means of the proposed software, question
types are separated, answers are distinguished from questions, handwriting is identified, and answers are
evaluated on the exam papers using image processing techniques and WSWA. As a result of the experimental
studies, the evaluation of just one exam paper is carried out in seconds, while the collective evaluation of all
the papers in the exam is carried out in approximately 4 seconds per paper being evaluated. Thanks to this
software, traditional exams can be evaluated quickly, efficiently, and accurately.

Keywords: Image Processing, Artificial Intelligence, Handwriting Recognition, Optical Character
Recognition, Exam Assessment

This work is licensed under Creative Commons Attribution-NonCommercial 4.0 International License -.



https://orcid.org/0000-0001-9014-251X

https://orcid.org/0000-0003-1081-1598

https://orcid.org/0000-0002-9023-0023

Goriintii fsleme Teknikleri ve Kelime Benzerliklerinin Agirliklar1 Algoritmasi Kullanilarak Geleneksel Sinavlarin Degerlendirilmesi

1. GIRIS

Egitim kurumlari, 6grencilerin ders basarimlarini degerlendirmek amaciyla cesitli sinavlar yapmaktadir. Bu sinavlar,
egitmenlere egitim siiregleri hakkinda geri bildirim saglamada kilit bir role sahiptir, bu nedenle hazirlanacak sinav sorulariin
tlirti ve segiciligi olduk¢a 6nemlidir. Sinavlarda, farkli yontemler ve 6lgekler kullanilarak gesitli tip, kategori ve kalitede
sorular hazirlanmaktadir. Genellikle ¢oktan se¢meli sorulardan olusan sinavlar hizli, kolay, tutarli, dogru ve daha objektif
degerlendirilebilir oldugundan egitim kurumlar1 tarafindan daha yaygin kullanilmaktadir (Yorke, 2009; Walvoord ve
Anderson, 2011; Solak, Ugar ve Albadwieh, 2020). Ozellikle bu sinavlar egitmenler tarafindan, sinav okuma zamanini ciddi
bir sekilde azaltmasindan dolayi tercih edilmektedir. Ayrica son yillarda kullanimi artan 6grenme ydnetim sistemleri
(Learning Management Systems, LMS) (McGill ve Klobas, 2009; Solak ve ark., 2016) sayesinde, egitmenler uzaktan veya
sinif ortaminda gergeklestirilen ¢oktan se¢meli, eslestirmeli, bosluk doldurma, dogru yanlis ve klasik sorulardan olusan
sinavlar1 gercek zamanli olarak degerlendirip 6grencilerine ilan edebilmektedir. Ancak, LMS kullanmadan, geleneksel
yontemlerle sinif ortaminda yapilan ve igerisinde ¢oktan se¢gmeli, dogru yanlis, eslestirme ve klasik sorular1 barindiran
sinavlarin dogru ve etkili bir sekilde degerlendirilmesi, degerlendirici i¢in yorucu bir siire¢ olup uzun zaman almaktadir.

Literatiirde yapilan ¢aligmalar incelendiginde, LMS sistemlerinin kullanilmasi ile yapilan ¢oktan se¢gmeli, dogru yanlis ve
klasik sorulardan olusan veya sinif ortaminda kagit ve kalem kullanilarak yapilan goktan se¢meli sorulardan olusan sinavlarin
degerlendirilmesine yonelik oldugu goriilmektedir. Sinif ortaminda kagit ve kalem kullanilarak yapilan ¢oktan se¢gmeli
siavlarin degerlendirilmesinde genellikle optik okuyucular kullanilmaktadir. Ancak, ¢oktan se¢meli sinavlarda dogrundan
sinav kagidina isaretlenen cevaplarin degerlendirilebildigi bazi ¢alismalarda mevcuttur (Tomi¢, Paunovi¢ ve Bosni¢, 2020).
Ayrica sinif ortaminda yapilan kisa cevapli sorularin degerlendirilmesinde kelime benzerligi igin yapay sinir aglar1 yontemi
de kullanilmaktadir (Chi ve Zhang, 2018; Clark ve ark., 2019).

Makalede, sinif ortaminda kagit ve kalem kullanilarak yapilan sinavlarin goriintii isleme teknikleri ve onerilen kelime
benzerliklerinin agirliklar: algoritmasi (KBAA) kullanilarak degerlendirilmesine yonelik ¢alismalar gergeklestirilmistir.
Sinif ortaminda gergeklestirilecek bu sinavlarda, ¢oktan segmeli, bosluk doldurma ve klasik sorular ayn1 anda sorulabilmektedir.
Calismada ilk olarak, sinif ortaminda yapilan sinava ait kagitlar kamera yardimiyla bilgisayar ortamina aktarilmaktadir.
Daha sonra sorularin tipleri ayrigtirilarak, 6grencilerin isaretledigi ve/veya yazmis oldugu cevaplar onerilen akilli sistem
tarafindan taninmaktadir. Sistem tarafindan algilanan cevaplar daha 6nceden tanimlanan cevap anahtari ile karsilastirilarak
degerlendirilmektedir. Sinif ortaminda yapilan sinavlarin degerlendirilmesinin zor olmasindan dolay1, genellikle literatiirde
yapilan ¢ogu calisma LMS sistemleri kullanilarak yapilan sinavlarin degerlendirilmesine odaklanmistir. Onerilen ¢alismanin
katkist, sinif ortaminda kagit ve kalem ile yapilan sinavlarin degerlendirilmesine i¢in yeni bir ¢6ziim yontemi sunmaktadir.
Ayrica egitimcilerin zaman kaybi yagamadan, hizli, etkili ve verimli bir sekilde bu sinavlarin degerlendirebilmesini saglamaktir.
Bununla birlikte, bu sinavlarda ¢oktan se¢meli, bosluk doldurma ve klasik sorularin yer aldig1 ¢ok sayida soru tipi ayni
sinavda sorulabilmektedir. Calismanin bir bagka katkist1 ise, onerilen soru cevap ayristirma algoritmast, anket caligsmalarinin

degerlendirilmesinde de kullanilabilir.

Makalenin ikinci boliimiinde literatiirde yapilan ¢alismalar, ticlincii boliimde 6nerilen yontem ve dordiincii boliimiinde 6rnek

bir ¢alisma sunulmaktadir. Son boliimde ise sonuglar ve ileriki ¢calisma yer almaktadir.
2. LITERATUR TARAMASI

Literatiirde yapilan ¢aligmalar incelendiginde, sinif ortaminda yapilmis ¢coktan segmeli sorulardan olusan test sinavlari, sinif
ortaminda gerceklestirilen klasik sinavlar ve LMS sistemleri kullanilarak gergeklestirilen sinavlar i¢in ¢esitli degerlendirme
sistemleri onerilmektedir. Bu kapsamda, 2010 yilinda yapilan ¢alismada, geleneksel kagit temelli sinavlar veya ev 6devlerinin
dijital ortama aktarilarak, degerlendirici tarafindan notlandirilmasini saglayan bir sistem tasarlanmistir (Bloomfield, 2010).
2012 yilinda yapilan ¢aligsmada ise, kagit tabanli sinavlarin degerlendirilmesi amaciyla Moodle LMS’e eklenti olarak bir
isaretleme araci gelistirilmistir (Villalon, 2012). 2013 yilinda yapilan baska bir ¢alismada ise, e-6grenme degerlendirme
sisteminin sagladig1 avantajlar, kagit tabanli sinavlarin degerlendirilmesi amaciyla kullanilmistir. Bu ¢calismada, geleneksel
yontemle sinava katilan 6grencilerin notlandirilmasi ve sinavlara ait analizleri dijital ortamda gergeklesmektedir. Sinavlar,
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geleneksel yontemlerle yapildiktan sonra, tarayici sayesinde internet izerinden sunucuya aktarilmaktadir. Bu sunucuya
herhangi bir bilgisayardan erisilerek de not verme islemi yapilabilmektedir (Llamas-Nistal ve ark., 2013). 2016 yilinda yapilan
calismada, Eclipse editoriine bir eklenti hazirlanarak programlama egitimi i¢in bir degerlendirme sistemi gelistirilmistir.
Bu sistem Java programlama dilinin aciklama 6zelligini kullanarak 6grencilerin yazmis oldugu hatali kod parcalarinin tespit
edilmesini saglamakta ve ayni zamanda bu programlama dilinin yansima uygulama programlama ara-yiizii (Application
Programming Interface, API) kullanarak dogruluk tespitini yapmaktadir (Nemeth ve Tejfel, 2016). 2016 yilinda yapilan bir
baska ¢alismada ise elektronik ortamda yapilan bilgisayar programlama derslerinin degerlendirmesi i¢in sistem 6nerilmistir.
Ogrencilerin degerlendirilmesinde, egitimcilere ¢esitli analizler yapma olanagi saglayarak geri bildirimlerin saglanmasi
gergeklestirilmistir (Rajala ve ark., 2016). 2019 yilinda yapilan ¢aligmada, ¢evrimigi olarak gergeklestirilen klasik sinavlarin
degerlendirilmesi i¢in bir sistem gelistirilmistir. Calisma, ikili yaklasimlar yontemini kullanarak, 6grencilerin yazmis oldugu
cevaplar1 anlamsal olarak degerlendirmekte ve puanlayabilmektedir (Tashu, Esclamado ve Horvath, 2019). 2019 yilinda
yapilan ¢alismada, kisa cevapli sorular1 puanlamak i¢in otomatik degerlendirme sistemi dnerilmektedir. Calismada 6grenci
yanitlari ile dogru yanitlar arasinda anlamsal iliski kurularak model ¢ikarilmaktadir. Onermis olduklar1 bu modeli K-12 veri
seti iizerinde deneyerek iyi bir performans elde ettiklerini ne stirmiislerdir (Liu ve ark., 2019). 2020 yilinda ¢oktan se¢meli
sinavlarin optik karakter formu kullanilmadan degerlendirilmesine yonelik bir ¢alisma gerceklestirilmistir. Bu ¢alismada
sinif ortaminda kagit ve kalem kullanarak gerceklestirilen ¢oktan se¢meli sinavlar i¢in hibrit bir sinav olusturma ve
degerlendirme sistemi 6nerilmektedir (Tomi¢, Paunovi¢ ve Bosni¢, 2020). 2020 yilinda yapilan bir ¢alismada kisa cevapl
sorulara verilen yanitlar otomatik degerlendiren bir sistem 6nermekte ve sinava girenlerin yeterliligini tahmin etme sorununu
ele almak i¢cin NLP ve psikometrik 6l¢iim alanlarindaki yaklagimlar: bir araya getirmektedir. Calismada sunulan yaklasim,
incelenen kisinin yeterliligini dogrudan modeller ve egitim verisini olusturmak i¢in etiketlenmis verilere ihtiya¢ duymamaktadir
(Ha ve ark., 2020). 2020 yilinda yapilan ¢alismada, 6grencilerin cevap kagitlarina yazdigi cevap ile dogru cevap arasindaki
metin benzerligini bulmak i¢in WordNet grafi kullanilmaktadir. Yazarlar ¢aligmasinda, cevap metninin anlamsal iliskilerini
dikkate alabilen yeni bir isaretleme algoritmasi sunulmaktadir (Vij, Tayal ve Jain, 2020). 2021 yilinda yapilan ¢alismada
egik karakterleri tanimada karsilasilan zorluklara dikkat ¢ekilmis ve yeni bir yontem &nerilmistir. Onerilen bu yéntemde
acik kaynak kodlu Tesseract kiitiiphanesinin egik karakter tanima basarisi Titresim (Dithering) goriintii isleme algoritmasi
kullanilarak arttirilmistir (Celik 2021). 2021 yilinda yapilan ¢alismada, makine 6grenmesi algoritmalar: kullanilarak
Portekizce yazilan agik uglu sorulart degerlendirmek amaciyla bir sistem 6nerilmektedir. Sistem sayesinde alinan verileri
On isleme tabi tuttuktan sonra Lojistik Regresyon, Ekstra Agaclar, Rastgele Orman ve Cok Katmanli Algilayici algoritmalarinin
hem ¢ok sinifli hem de ikili siniflandirma igin iyi sonuglar verdigini gdzlemlemislerdir (Gomez Rocha ve ark., 2021). 2021
yilinda yapilan ¢alismada kagit kalem kullanilarak yapilan klasik sinavlarin degerlendirilmesi i¢in otomatik degerlendirme
sistemi 6nerilmektedir. Ogrencilerin yazdigi cevaplarin taninmast icin optik karakter okuma, degerlendirilmesi i¢in makine
ogrenmesi / dogal dil isleme kullanilmaktadir (Sanuvala ve Fatima, 2021). 2021 yilinda yapilan bir ¢calismada, bilgisayar
programlama derslerinde, programlama kodunun analiz edilerek agiklamalarin yazilacagi kisa cevapli sorularin otomatik
degerlendirilmesi i¢in dogal dil isleme tabanli bir sistem Onerilmistir (Fowler ve ark., 2021).

3. ONERILEN YONTEM

Sinif ortaminda kagit ve kalem kullanilarak yapilan geleneksel klasik sinavlarin bilgisayar destekli olarak degerlendirilmesindeki
en biiytiik sorunlardan birisi sinav kagidinin bilgisayar tarafindan anlasilir hale getirilmesidir. Bu sorunu ¢ézerken karsilasilan
temel problemlerden biri kisiden kisiye degisen el yazilarinin taninmasidir. El yazilarinin taninmasi (Handwriting Recognition,
HWR) i¢in bulut tabanli ve yerel olmak iizere iki ¢dziim yontemi bulunmaktadir (Plamondon ve Srihari, 2000). Bulut tabanli
HWR biiyiik sirketlerin bulut hizmetleri tarafindan saglanan, yiiksek dogruluk oranina sahip ve hizli olan bir el yazisi tanima
servisidir (Gao ve ark., 2011; Shaukat ve ark., 2020). Bu servislerin maliyeti diisiik olmasina ragmen kullanim oranina bagl
olarak maliyetler artmaktadir. Ayrica bulut tabanlt HWR servisinin kullanilmast i¢in kesintisiz internet baglantisi gerekmektedir.
Yerel HWR ise el yazisini tespit edecek bir yapay zekanin egitilmesi ile miimkiin olmaktadir (Marti ve Bunke, 2002; P16tz
ve Fink, 2009). Bu yontem bulut tabanl: el yazisi tespitine gore daha diigiik oranda dogruluk vermektedir ancak maliyeti
diisiik ve gevrimdisi calisma 6zelligi bulunmaktadir. Ayrica, OpenCV (Bradski ve Kaehler, 2008) ve Tesseract (Smith, 2007)
gibi ¢esitli acik kaynak kodlu goriintii isleme kiitiiphaneleri de goriintiilerde yer alan karakterlerin ve el yazilarinin
dijitallestirilmesi saglamaktadir (Celik, 2020; Sahin ve ark., 2022).
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Calismada, kagit ve kalem kullanilarak sinif ortaminda yapilan sinavlari degerlendirmek amaciyla goriintii igleme ve yapay
zeka teknikleri kullanilarak yeni bir yontem onerilmektedir. Sekil 1’de dnerilen ¢alismada kullanilan yontemin akis semasi
sunulmaktadir. Goriildiigii tizere, ilk olarak sisteme bagli olan bir kamera veya tarayici vasitasiyla sinav kagidindaki veriler
bilgisayar ortamina aktarilmaktadir. Daha sonra, goriintiisii alinan sinav kagidinin karakteristik bir desen yardimiyla soru
ve cevap yerlerinin tespit edilmesi ve ayristirilmast yapilmaktadir. Bu islemden sonra, bulut tabanlt HWR kullanilarak el
yazist tanima islemi gergeklestirilmektedir. El yazisi tanima isleminden sonra, 6grencinin verdigi cevaplar, cevap anahtari
ile karsilastirilarak sonuglar degerlendirilmektedir. Sonug elde edilirken ilk olarak soru tipi bulunmaktadir. Soru tipinin
coktan se¢gmeli olmasi durumunda, isaretli cevap olup olmadig1 ve cevabin dogrulugu kontrol edilmektedir. Soru tipinin
klasik olmasi durumunda cevabin dogrulugu, 6grencinin vermis oldugu cevap ile dogru cevap arasindaki kelime agirliklarina

gore benzesmeyi hesaplayan bir algoritma yardimi degerlendirilmektedir.

' I 5

Sinav Kagid
l El Yazisi & Karakter Parametreler lle Dogru Cevaplar
i Tanimlama Dedjerlendir Soru Puanlan
Soru / Cevap Ayrimi ! Gegerlilik Puanlan

Soru Tard Belirleme

: Klasik Goktan Segmeli
Ll N N L . Program Sonu
— Imﬁ mﬁ > Rapor Goster

\ SorwCevap Gorintileri / \ Kategorize Soru/Cevap / \ /

Sekil 1. Onerilen yonteme ait ¢alisma akis semasi.

Sonucu Puanlamaya Kat

| <

Calismada C++ ve Python programlama dilleri ve OpenCV kiitiiphanesi kullanilmistir. Gelistirilen sistemin tiim igletim
sistemlerinde ¢alismasi i¢cin web tabanli ara-yiiz hazirlanmis olup C# programlama dili kullanilarak yazilmistir. Makale
kapsaminda gergeklestirilen yazilim, sinav dokiimaninin hazirlanmasi ve bilgisayara ortamina aktarimi, karakter ve el yazisi
tanima, cevaplarin degerlendirilmesi, sonuglarin elde edilmesi ve web ara-yiiziiniin gelistirilmesi olmak iizere bes alt bolimde

ele alinmaktadir.
3.1. Sinav Belgesinin Hazirlanmasi ve Bilgisayara Aktarimi

Sinif ortaminda kalem ve kagit kullanilarak yapilan geleneksel sinavlarin degerlendirilebilmesi i¢in sinav dokiimaninin
belirli bir formata uygun olarak hazirlanmast gerekmektedir. Bu kapsamda gergeklestirilecek sinavlar i¢in hazirlanacak
belgeye ait format, sinav kagidina olabildigince az ekleme yapilarak tasarlanmistir. Olusturulacak sinav kagidinda yer alan
her sorunun basina bir desen yerlestirilmesi gerekmektedir. Yerlestirilen bu desen sorunun ve cevabin kagit iizerindeki
konumlarini hesaplanmak i¢in kullanilmaktadir.

(a) (b)

Sekil 2 Sorularin basina yerlestirilmis olan (a) desen 6rnegi ve (b) maske goriintiisii
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Sinav kagidi tizerindeki soru ve cevaplarin konumlari belirlemek i¢in kullanilan desen ve ona ait maske goriintiileri sirasiyla
Sekil 2.(a) ve Sekil 2.(b)’de yer almaktadir. Caligma kapsaminda secilen ve Sekil 2.(a)’da yer alan desen, 6rnek olarak se¢ilmis
olup farkl: bir desen goriintiisii de kullanilabilmektedir. Secilen desenin sinav kagidi {izerindeki herhangi bir goriintiiye
kryasla daha fazla 6zellige sahip olmasi gerekmektedir. Sekil 2.(a)’da 6rnek olarak sunulan desen, renk tonlari, kenar ve kose
gibi oldukga fazla 6zellige sahip olmasindan dolay1 sorulari tespit etme konusunda hata oranini minimize etmektedir. Desen
eslestirme islemini sadece renkli desen goriintiisii ile eslestirmek miimkiindiir, ancak bu goériintiide belirgin 6zelliklerin
gorildigii kisimlar disinda etrafinda beyaz alanlar bulunmaktadir. Bu alanlara bazen harflerin gelmesi desen eslestirmeyi
yaniltmaktadir. Bu dogrultuda, Sekil 2.(b)’de sunuldugu gibi bir maske goriintiisii hazirlanmasi gerekmektedir. Bu maske
goriintiisii desen goriintiisiindeki belirgin alanlar1 beyaz renkle, alakasiz kisimlari ise siyah renkle gostermektedir. Kagit,
desen ve maske goriintiileri kullanilarak desen eslestirme islemi gergeklestirilir. Desen eslestirme islemi sonucunda Sekil

3’te sunulan monokrom bir goriintii elde edilmektedir.

Sekil 3. Desen eslestirmeden sonra elde edilen sonug goriintiisii

Sekil 3’te sunulan, goriintiiniin solunda yer alan beyaz pikseller eslesmenin daha belirgin oldugu kisimlardir. Bu kisimlar
su anki haliyle bulaniktir. Bu noktalarin daha belirgin hale getirilebilmesi icin 6ncelikle esikleme islemi uygulanmasi
gerekmektedir. Esikleme islemi sonrasinda ikili goriintii elde edilmektedir. Egikleme isleminde kullanilan esik degeri
fonksiyonu, kosul saglanmasi durumunda beyaz rengi, saglamadigi durumda ise siyah rengi vermektedir. Sekil 4 esikleme
isleminden sonra elde edilen ikili goriintiiyii temsil etmektedir. Sekil 4’te yer alan goriintii kullanilarak, soru ve cevaplarinin
yerlerinin hesaplanmast miimkiindiir. Soru ve cevaplarin konumlarinin bulunabilmesi i¢in sirastyla matematiksel minimize

ve maksimize islemi ve bosluklarin doldurulmasi islemi bir dongii i¢inde gerceklestirilmektedir.

Sekil 4. Esikleme islemi uygulanmasindan sonra olusan ikili goriintii

Matematiksel minimize ve maksimize islemi, goriintiideki en diisiik ve en biiyiik degerli piksellerin konumlarinin bulunmasini
saglamaktadir. Esikleme islemi sonunda elde edilen ikili goriintii sadece siyah ve beyaz piksellerden olustugu icin elde
edilecek maksimum deger 255 ve minimum deger 0 olacaktir. Bu islem sonunda en biiyiik degerli pikselin konumu elde
edileceginden dolay1 bulunan ilk konum, eslesmenin ilk gergeklestigi konum olacaktir. Bu konum ayrica ilk sorunun ve
cevabin sayfadaki yiiksekligini belirlemektedir. Dongii tekrar etmeden dnce maksimum degerin bulundugu konum i¢in
bosluk doldurma islemi gergeklestirilmektedir. Bu islem belirlenen pikseli ve etrafindaki ayni renkteki pikselleri belirlenen

renge boyamak i¢in kullanilir. Bosluk doldurma iglemi ile siyaha doniistiiriilen beyaz pikseller bir sonraki dongiide matematiksel
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minimize ve maksimize fonksiyonu tarafindan fark edilmeyecektir. Bu sayede ilk soru i¢in yapilan tiim islemler bir sonraki
soru ve cevaplar i¢in gerceklestirilebilir. Her dongiide sorularin ve cevaplarin kagit iizerindeki konumlarinin belirlenmesi

i¢in basit cebirsel islemler uygulanmaktadir.

Asagidakile

Java diisik
C++ bir bet

C4++ dili ki

Sekil 5. Soru ve cevaplarin yerleri hesaplanirken desenler arasindaki pozisyon iligkisi

Sekil 5’te iki soru ve onlara ait cevap alanlarina dair bazi bilgiler sunulmaktadir. Matematiksel minimize ve maksimize
isleminden sonra elde edilen en yiiksek degerli pikselin konumu, gériintiideki desenin baslangicini belirtmektedir. Bu bilgiye
dayanarak sorunun ytiksekligini hesaplamak i¢in desen goriintiisiiniin yiiksekligi ve elde edilen en yiiksek degerli pikselin
yiksekligi toplanir (V+Max). Sorunun genisligi tespit edilirken, eslesmenin gergeklestigi konumdan kagidin en sagina kadar
olan kisim alinmaktadir. Kagittaki cevap alanlarinin bulunmasi i¢in daha 6nce bir soru alaninin hesaplanmis olmasi gereklidir,
yani cevaplarin konumlarinin bulunmasi 2. sorudan itibaren baslar. 2. soru i¢in sorunun yiiksekligi ve genisligi hesaplandiktan
sonra bir 6nceki cevap alaninin yiiksekligi ve genisliginin hesaplanmasi gergeklestirilir. Cevap alaninin baglangicini, 6nceki
sorunun bitis yiiksekligi belirlemektedir. Cevap alaninin bitis yiiksekligi i¢in o anki sorunun baslangic yiiksekligi
kullanilmaktadir. Cevap alaninin genisligi i¢inse kdgidin en solundan en sagina kadar olan kisim alinmaktadir. En sonda
yer alan cevap alani i¢in dnceki sorunun bitis yiiksekliginden kagidin bitisine kadar olan kisim alinir, genisligi ise diger

cevap alanlari ile ayni1 sekilde hesaplanmaktadir.

Sorunun yer aldig1 alanin yiiksekliginin hesaplanmasi igin asagidaki esitlik kullanilir:
Hq = [Hmi (Hp + Ht)] (D

Esitlik (1y'de, H,, eslesmenin gergeklestigi yiiksekligi, H; desen yiiksekligini ve Hg elde edilecek olan soru alaninin yiiksekligini
belirtmektedir. Eslesme yiiksekligi ve desen yiiksekligi toplanarak sorunun yer aldigi alanin yiiksekligi hesaplanmaistir.
Cevabin yer aldig1 alanin yiiksekliginin hesaplanmasi i¢in agagidaki esitlik kullanilir;

Hy = [(Hp + H), Hp| @)

Esitlik (2)'de, Hj, nceki sorunun kapladig: alanin yiiksekligini, H; desen yiiksekligini, Hp, o anki soru eslesme yiiksekligini
ve H, ise elde edilecek olan cevap alanin yiiksekligini belirtmektedir. Onceki sorunun yer aldig1 alanin bitis yiiksekligi ile
mevcut sorunun yer aldig1 alanin baslangic yiiksekligi arasinda kalan alan, cevap alanini karsilik gelmektedir.

3.2. Karakter ve El Yazis1 Tanima

Sinav belgesinin hazirlanmasi ve bilgisayara aktarilmasi isleminden sonrasinda sinav kagitlarindan elde edilen meta veriler
karakter ve el yazisi tanima asamasinda kullanilmaktadir. Bu asamada ilk olarak sorularin tiirleri belirlenmektedir. Eger
klasik veya bosluk doldurma sorular1 varsa bulut tabanlt HWR kullanilarak el yazisi tanima islemi gergeklestirilmektedir.
Calisma kapsaminda, Google tarafindan saglanan yapay zeka destekli, yiiksek dogruluga ve hiza sahip Google bulut gérme
(Google Cloud Vision) HWR teknolojisi (Liu ve ark., 2020) kullanilmaktadir.

Sekil 6’da bozuk kenarlar ve kotii el yazist gibi hatalara sahip olan 6rnek goriintii bilgisayar ortaminda olusturulmustur.
Calismada kullanilan bulut tabanli HWR servisinin dogrulugunu tespit etmek amacriyla test asamasinda kullanilmistir. Sekil
6’dan da goriildiigi iizere sistem yaziy1 dogru bir sekilde algilamistir.
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band drawing

oAd, drawing

Sekil 6. Fare kullanilarak yazilmis bir el yazisinin (¢erceve i¢inde) tespiti (mor).

Onerilen galigma, klasik sorularin yan1 sira goktan segmeli sorular igin yiiksek dogrulukta tespit gergeklestirerek degerlendirme
yapabilmektedir. Coktan se¢meli sorularin tespiti i¢in asagida verilen 6n kosullarin saglanmasit gerekmektedir.

+ Klasik sorular icin yerlestirilen desen ¢oktan segmeli sorularin basinda da bulunmalidir.

* Coktan se¢meli sorular ‘A)’, ‘B)’, ‘C)’, ‘D)’ se¢encklerini igerebilir, segenek sayisi artirilabilir ancak segeneklerin formati

degismemelidir.
* Cevap secgenekleri arasinda en az iki veya li¢ karakterlik bosluk bulunmalidir.
+ lIsaretleme yapildiginda segenek harfi okunamayacak kadar isaretli olmalidir.

Belirtilen 6n kogullarin saglanmamasi durumunda ¢oktan se¢meli sorularin degerlendirilmesinde problem yasanabilmektedir.
Calismanin ¢oktan segmeli sorulardan olusan sinavlarda kullanilan optik formlara gore avantaji, ek bir kagit ihtiyacinin
olmamasidir. Ayrica segeneklerin cevap alani i¢in ayrilan alanda herhangi bir sirada ve yerde olmast énemli bir avantajdir.
Sinav kagidinda yer alan klasik ve ¢oktan se¢meli sorular bu islemler sonunda sade yazi formatinda bir dosyaya igerisine
kaydedilmektedir. Bu dosya igerisinde, sorunun tiiriinii ve verilen cevabin ne oldugunu bilgisi saklanmaktadir. Bu islem,

sinava katilan tiim dgrencilere ait sinav kagitlarinda yer alan tiim sorular i¢in uygulanmaktadir.
3.3. Sorulara Verilen Yanitlarin Degerlendirilmesi

Karakter ve el yazis1 tanima asamasi sonunda sinav kagitlari i¢in elde edilen dosyalar cevap degerlendirme asamasinda
kullanilmaktadir. Klasik ve ¢oktan se¢meli sorulara verilen yanitlarin degerlendirilmesinde literatiirde GPT-2 (Generative
Pre-trained Transformer) (Lagler ve ark., 2013; Lee ve Hsiang, 2020) modelini kullanan yapay zeka teknikleri bulunmaktadir.
GPT-2, OpenAl sirketi tarafindan hazirlanmis bir agik kaynak kodlu yapay zeka modelidir. Bu model 6nceden egitilmis
olup belirli bir amaca hizmet etmek i¢in kullanilabilmektedir. Ornegin, GPT-2 George Orwell’in 1984 kitabindan bir ciimle
okuyup devamini iiretmeye ¢alisabilir veya bir yoneticinin agzindan bir ciimle olusturabilmektedir. GPT-2’nin Tiirkce
degerlendirme yapabilmesi i¢in, egitim agamasinda birgok Tiirk¢e kelime ve ciimleye hakim olmasi gerekmektedir. Klasik
sinav sorularinin degerlendirilebilmesi i¢in, GPT-2 modelinin Sekil 7°de sunuldugu gibi bir veri seti ile egitilmesi gerekmektedir.

n yaricapl kag kilometredir?

eti ka¢ vilinda kurulmustur?

Sekil 7. GPT-2 i¢in saglanabilecek veri setinin bir kismi.

Bu veri seti GPT-2 modelinin soru-cevap ve cevap-cevap iliskilerini 6grenmesini amaglamaktadir. Fakat boyle bir veri
setinin faydali olmasi ve iyi sonuglar vermesi i¢in oldukg¢a biiyiik olmasi gerekmektedir. Ayrica, egitim i¢in oldukca fazla
zaman harcanmasi gerekir. GPT-2 yapay zeka modelinin sonug¢ olusturmasi olduk¢a uzun siirmektedir. Gergeklestirilen
calismadaki amaglardan biri her sinav kagidi i¢in sonug alma siiresini minimize etmektir. Bu ¢aligmada, klasik sorularin
degerlendirme isleminin daha hizli gergeklestirilebilmesi i¢in kelime benzerliklerinin agirliklar1 isimli 6zel bir degerlendirme
algoritmasi tasarlanmistir. Bu algoritma, iki climle arasindaki benzerligi kelime agirliklarina gore benzesmeyi hesaplayarak
bulmaktadir. Bu hesaplama islemi sinav kagidi iizerindeki cevap ile dogru cevabi karsilastirmakta ve soruya verilen yanitin
dogru olup olmadigini bulmaktadir. Bu islemde yaygin olarak karakter ve dizi islemleri kullanildigindan, hizli ve verimli
bir performans elde etmek amaciyla Python programlama dili kullanilmaktadir. Sekil 8°de klasik sorularin degerlendirilmesi
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icin Onerilen benzerlik hesaplama algoritmasi sunulmaktadir. Algoritmada, cevaplarin degerlendirilmesine ge¢ilmeden dnce

el yazisi tanima boliimiinde elde edilen veriler iizerinde temizleme islemleri yapilmaktadir.

Benzerlik Azaldi
Program Sonu
Rapor Goster

Hayir, Ewvet

‘ Kelimeleri Ayikla ‘

Y

‘Gereksiz Ifadeleri Temizle }1— Gereksiz ifade

Dotiru Cevapta Benzer

Kelime Ara g
Bulundu?

Benzer Kelimeler

Veritabam Weritaham
Kelime Listesi Olustur

Sekil 8. Klasik sorularin benzerliginin hesaplanmasinda kullanilan algoritma.
Veri temizleme siirecinde agagidaki iglemler sirasiyla gergeklestirilmektedir;
* Noktalama isaretlerini ayristirilip silinmesi.
* Sayi ve yazilar1 ayrilmasi.
* Bazi doldurucu (6rnegin, ‘ve’, ‘veya’, ‘gibi’) ifadeleri atlanmasi
* Eklerin ihmal edilmesi (6rnegin, ‘-de’, -da’, ‘-lar’, ‘ler’)

Veri temizleme siirecinden sonra kelime sayim islemi gerceklestirilmektedir. Degerlendirme i¢in 6ncelikle benzerlik verisini
iceren bir dosya okunmaktadir. Bu dosya icerisinde birbirine benzeyen ifadeler gruplandirilmis bir sekilde yer almaktadir.
Bu dosyada bulunamayan ifadeler kendi basina sayilir. Daha sonra kelimeler birbirine ne kadar benzediklerine gore bir
‘benzerlik’ degeri olusturulmaktadir. Bu deger dogru cevap ve kagit iizerindeki cevabin ne kadar birbirine benzedigini
belirtmektedir. Egitimei veya sinav degerlendirmesinden sorumlu kisi degerlendirme yapilmadan 6nce sinav tanimlama
ara-yiizii yardimiyla her soru i¢in kontrol degeri ve puan belirlemesi gergeklestirebilmektedir. Bu ara-yiiz sayesinde soru
tlirleri de belirtilebilmektedir. Soru tipleri belirtilmese de degerlendirme yapilabilmektedir ancak daha saglikli ve dogru
sonuglar elde etmek i¢in belirtilmesi tavsiye edilmektedir. Kontrol degeri ile degerlendirilen cevaplar raporlanmak i¢in bir
Json (Javascript Object Notation) dosyasina kaydedilmektedir.

3.4. Degerlendirme Sonrasi Sonuglarin Elde Edilmesi

Sorulara verilen yanitlarin degerlendirilmesinden sonra i¢erisinde sonuglarin yer aldig1 Json dosyasi elde edilmektedir. Bu
dosya igerisinde WEB-tabanli ara-yiiziinde kullanilacak olan 6nceki agsamalarda hesaplanmis anahtar veriler bulunmaktadir.
Bu Json dosyasinin icerisinde, type, result, weight, answer ve diff alanlar1 mevcuttur. Bu alanlara ait tanimlamalar;

* ‘type’ alani, sorunun tiiriine dair bilgi igermektedir. Bu alan, sorunun klasik ya da coktan se¢meli olmasina gore sirastyla
‘multi’ ya da ‘classic’ degerlerini alir.

» ‘result’ alani, verilen cevabin dogru cevaba ne kadar yakin oldugunu belirtmektedir. Eger soru ¢oktan segmeli ise sonug
1 veya 0 degerini almaktadir.

«  ‘weight’ alani, sorunun puanini belirlemektedir. Bu alana ait deger, egitimci veya degerlendirmeyi yapacak sorumlu kisi
tarafindan sinav degerlendirme asamasindan 6nce hazirlanan sinav tanimlama ara-yiiziinde belirtilmektedir.
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+ ‘answer’ alani, soruya ait sinav kagid1 tizerinde verilen cevabin tamamini igermektedir. Bu cevap tizerinde heniiz temizleme
gerceklesmemistir.

o ‘diff’ alani, cevabin dogru kabul edilebilmesi igin gerekli olan kontrol degeridir. Bu deger ¢oktan se¢meli sorular igin
onemli degildir ve ‘-1’ olarak belirlenmektedir. Klasik sorular i¢in hesaplanan benzerlik degeri, bu degerin tizerindeyse

cevap dogru kabul edilmektedir.

Json dosyast, web ara-yiizii tarafindan otomatik olarak okunmaktadir. Ayrica sinav kagitlar1 icin genel puanlamalari gosteren
kullanict dostu bir ara-yiiz ile sonuglar sunulmaktadir. Bu ara-yiizde her soru i¢in dogruluk oranlari ve puanlamalar
gosterilmektedir.

3.5. WEB-Tabanh Sinav Degerlendirme Ara-yiizii

Onerilen sistemin kullanilmasini kolaylastirmak amactyla WEB-tabanli sinav hazirlik ve degerlendirme uygulama ara-yiizii
gelistirilmigtir. Gelistirilen bu WEB-tabanli uygulama ara-yiizii i¢in NET platformunu kullanan 6zel bir sunucu gelistirilmistir.
Bu sunucu, WEB ve masaiistii ortamlarda ¢alisabilmektedir. Uygulama baslatildigi zaman kullanicilar herhangi bir WEB
tarayicisi lizerinden uygulamanin sunuldugu adrese ulasarak sistemi kullanabilmektedirler. Sekil 9°da sunuldugu iizere,
oncelikli olarak degerlendirilecek sinavinda yer alacak soru sayisi belirlenir.

Number of Questions: 4 il

Sekil 9. Soru sayis1 belirleme ekrani.

Sekil 10’da sunulan ikinci asamada ise, kullanicinin sinav igin cevap anahtari olusturmasi gerekmektedir. Her sorunun
basinda numaralandirma yer almaktadir. Bu numara sinavdaki soru numarasi ile eslesmesi gereklidir. Her soru i¢in ayrica
bir cevap alan1 bulunmaktadir. Bu alana klasik soru i¢in dogru cevabi yazilirken, ¢oktan segmeli sorular i¢in tek harf girilmesi

yeterlidir.
Q1. Answer | g Multi Choice v
Control:| 100 % Points: | 20
Q2. Answer: | 4985ite Bjarne Stroustrup tarafindan Classic v
Control:| 80 % Points: | 30
Q3. Answer: | o (inti=0:i<10; i+4) Classic v
std::cout << "Numberis " << i << stdzendl; )
Control:| 90 % Points: | 30
J
Q4. Answer | g Multi Choice v
Control:| 80 % Points: | 20
y

Sekil 10. Cevap anahtart hazirlama ekrani.

WEB ara-yiiziinde, cevap alaninin karsisinda soru tiirii se¢im alan1 bulunmaktadir. Normal sartlarda uygulama, soru tiirlerini
otomatik olarak tespit etmektedir. Ancak soru tiiriiniin bu béliimde belirtilmesi ileride ger¢eklesebilecek tanimlama hatalarinin
Oniine gececektir. Soru tiirli alaninin altinda kontrol degeri ve puanlama alanlar1 bulunmaktadir. Kontrol alani bir klasik
cevabin dogru kabul edilebilmesi i¢in dogru cevaba ne kadar benzemesi gerektigini belirlemektedir. Puan alani, soru eger
dogru ise genel puana eklenecek olan degeri belirlemektedir. Cevap anahtari olusturmasi tamamlandiktan sonra ‘Save’
diigmesine basilarak bir sonraki agsamaya gecilir. Bu asamada girdi klasoriindeki sinav kagitlarinin tamami otomatik olarak
degerlendirilmeye alinacaktir. Degerlendirme islemi tamamlandiktan sonra sonuglar bir dosyaya kaydedilir ve kullaniciya
degerlendirme raporu goriintiilenir.
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4. DENEYSEL CALISMA

Calismanin basarimini degerlendirmek icin 6rnek bir sinav kagidi belgesi hazirlanarak oénerilen WEB-tabanli sinav
degerlendirme ara-yiizii tarafindan test edilmistir. Sekil 11°de klasik, ¢oktan se¢meli ve bosluk doldurma seklinde farkli
soru tiirlerinden 6rnek sorularin yer aldig1 ve cevaplandirilmis sinav kagidi yer almaktadir. Onerilen calismada, ikinci
boliimde ele alinmis olan tiim agamalar otomatik olarak sistem tarafindan gerceklestirilerek, Json dosyasi olusturulmaktadir.

Sekil 12’de sunuldugu sekilde, bu Json dosyasi daha sonra web tabanli ara-yiiz tarafindan rapor halinde sunulmaktadir.

& 1) Asagidakilerden hangisi dogrudur?

A) Java diiglik seviyeli bir dildir. B) C# ile assembly ifadeleri kullanilabilir.
C) C++ bir betik dilidir. D) Mantik hatalari yiiriitme esnasinda belirir.

2) C++ dili kim tarafindan icat edilip kag¢ yilinda genel kullanima sunulmugtur?
“ r.‘,---' . 1 i o a '\.‘ ~
19854 Blarme Strou trop  Talagindas

3) Asagidaki kodu tamamlayin.

for ( 1 =0; 1 < 10; i++)
std::covwt<< “Number is ” << _ | _ << std::endl;

4) Programlama dillerinde déngiiniin bir kere kesin galismasi istenirse ne

B RS

kullanilmalidir?
A) While ifadesi @ Do-While ifadesi
C) For ifadesi D) Label-Goto ifadeleri

Sekil 11. Test icin kullanilan sinav dokiimani.

inputfYahyaGedik.png
Question1 v
Question 2 ~
Type: Classic
Answer: "1985'te Bjarne Stroutrup tarafindan”
Similarity: ~ "0.8"
Result: “Correct (3= 0.7)"

Question 3 v

Question 4 A

Total: 80 /100

Sekil 12. Degerlendirme sonrasinda elde edilen rapor.

Deneysel calismalar sonucunda, sadece bir sinav kagidinin degerlendirilmesi saniyeler igerisinde gergeklestirilirken sinavda
yer alan tiim kagitlarin toplu bir sekilde degerlendirilmesi ise degerlendirilen kagit basina yaklasik 4 saniyede
gerceklestirilmektedir. Tablo 1’de, bir 68renciye ait sinav kagidi i¢in degerlendirme sonuglar1 yer almaktadir. Goriildiigi
iizere, tiim soru tipleri icin Onerilen sistem tarafinda otomatik olarak degerlendirilmis olup bu 6rnekte basarim orani %100
cikmistir. Onerilen galismanin, kisa cevaplar igeren klasik sorularda basarim oraninin ¢ok yiiksek oldugu goriilmiistiir.
Ancak, ¢ok uzun cevaplar igeren klasik sorularda degerlendirmenin basarim orani diismektedir. Yapilan deneysel ¢alismalarda,
sinavlarda yer alan ¢oktan segmeli sorularin yliksek oranda dogru bir sekilde tespit edilerek degerlendirilmesi basariyla
gerceklestirilmistir. Onerilen sistemin ¢oktan se¢meli ve klasik soru tiirlerindeki degerlendirme basarimini gézlemlemek
i¢in, 20 6grenci i¢in sirastyla Soru-1 ve Soru-2 igin analizler gergeklestirilmistir. Bu dogrultuda, Sekil 13’te yer alan Soru-1
ve Soru-2 karmasiklik matrisleri olusturulmustur. Goriildiigii tizere goktan segmeli soru tipinde olan Soru-1 i¢in sistemin
basarim orani %95 olarak hesaplanirken, klasik soru tipindeki Soru-2 i¢in bu oran % 75 ¢ikmaktadir.
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Tablo 1
Bir 6grenciye ait sinav kdgidina i¢in degerlendirme sonuclari.

Soru 1 Soru 2 Soru 3 Soru 4
Tiirii Coktan Se¢meli Klasik Bosluk Doldurma Coktan Se¢meli

“1985’te Bjarne e e 1 o
Cevap ) Stroutrup tarafindan” it “eout™ B
Benzerlik - 0,8 1,0 -
Sonug¢ Yanlis Dogru (>=0,7) Dogru (>=0,7) Dogru
Basarim % 100 % 100 % 100 % 100
= =
2|5 D.D. D.Y. g5 D.D. D.Y.
= ) il )
B (16) 1 A ©) 3)
D D
= =
o =)
Y] =V
D D
=T . =T .
2 i‘ Y.D. Y.Y. 5= Y.D. Y.Y.
5 |2 (0) ®) 5 | = @ (6)
2| 2
Dogru Yanhs Dogru Yanhs
Onerilen Sistemin Degerlendirmesi Onerilen Sistemin Degerlendirmesi
(a) (b)

Sekil 13. Soru-1 (a) ve Soru-2 (b) i¢in karmasiklik matrisi.

Ayrica, Sekil 13’teki soru 1 ve soru 2 i¢in verilen karmasiklik matrisleri kullanilarak denklem 3-8 arasinda verilen dogruluk
(Accuracy, A), kesinlik (Precision, P), duyarlilik (Recall, R), F1 skoru ve kappa (k) gibi performans metrikleri hesaplanarak

Tablo 2°de listelenmistir.

Ao TP+ TN
Ti:TNT-Ii’FN+FP
o TPﬁ)FP
F1 =§IZ<4I_)1;NR
K_A—PP-le_R
1—Pe

Burada Pe:

3)
(4)
)
(6)
(7

(TP + FP) x (TP + FN) x (TN + FP) X (TN + FN)

Pe =

(TP + TN + FP + FN)?

@®)

Tablo 2°de goriildiigii iizere ¢oktan se¢meli tiiriinde yer alan soru 1 igin, %95 Dogruluk, %94 Kesinlik, %100 Duyarlilik,
%97 F1 Skoru ve %383 kappa skoru elde edilmistir. Bununla beraber klasik tiiriindeki soru 2 incelendiginde %75 Dogruluk,
%75 Kesinlik, %82 Duyarlilik, %78 F1 Skoru ve %49 kappa skoru hesaplanmistir. Onerilen sistemin bu iki farkli tiirdeki
sorular1 degerlendirme basarimi incelendiginde ¢oktan segmeli soru tiirlerinde yiiksek bagarim elde edilirken klasik soru

tlirlerinde ortalama basar1 gosterdigi goriilmektedir.

Tablo 2
Soru 1 ve Soru 2 i¢in performans analizi
Metrik Degerleri
- < - Kappa
Soru No Soru Tiirii Dogruluk (A) Kesinlik (P)  Duyarhilik (R) F1 Puam )
Coktan Se¢meli 0,95 0,94 1,00 0,97 0,83
2 Klasik 0,75 0,75 0,82 0,78 0,49
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5. SONUCLAR

Bu ¢alismada sinif ortaminda kagit ve kalem ile yapilan geleneksel sinavlarin degerlendirilmesine i¢in goriintii isleme
teknikleri ve dnerilen kelime benzerliklerinin agirliklar1 algoritmasini kullanan yeni bir ydntem 6nerilmistir. Onerilen
yontem ile egitimcilerin zaman kaybi yasamadan, hizli, etkili ve verimli bir sekilde, klasik, ¢oktan se¢gmeli ya da bosluk
doldurma gibi farkl: tiirden sorularin yer aldig1 sinav kagitlarinin degerlendirebilmesi amaglanmistir. Caligmada, kamera
veya belge tarayict yardimiyla bilgisayar ortamina aktarilan sinav kagitlari, 6ncelikli olarak soru ve cevaplar seklinde
ayristirilarak Json dosyasina kaydedilmektedir. Kaydedilen veriler WEB-tabanli ara-yiiz vasitasiyla degerlendirilerek
raporlanmaktir. Onerilen kelime benzerliklerinin agirliklar: algoritmast ile klasik soru degerlendirmesi hizli ve giivenilir
bir sekilde gergeklestirilebilmektedir Caligmanin basarimini degerlendirmek i¢in 6rnek bir sinav kagidi belgesi hazirlanarak
WEB-tabanli sinav degerlendirme ara-yiizii tarafindan test edilmistir. Buna gore kisa cevaplar igeren klasik sorularda basarim
oraninin ¢ok yiiksek oldugu gériilmiistiir. Ote yandan uzun cevapli klasik sorularda basarim orani diigmektedir. Bunun
temel sebebi olasi cevaplar1 ifade eden ciimlelerde yer alan kelimelerin sinirli olmasindan kaynaklanmaktadir. Ayrica,
onerilen sistemin ¢oktan se¢meli ve klasik soru tiirleri i¢in basarimi 20 adet 6grenci igin degerlendirilmis olup, ¢oktan
secmeli soru tipi i¢in % 95, klasik soru tipi i¢in ise % 75 olarak hesaplanmistir. Onerilen ¢alisma, Modern C++ ve Python
yardimiyla yiiksek performansi sayesinde mobil cihazlar ve gomiilii sistemlerde kullanima uygundur. Bununla birlikte,
hazirlanan uygulama, ¢apraz platform oldugu i¢in Linux, Windows veya Mac isletim sistemlerinde de ¢alistirilabilir.
Calismada kullanilan yontemler farkli uygulamalarda gesitli amaglarla olusturulmus el yazmasi belgelerin degerlendirilmesi
i¢in kullanilabilir. leriki ¢alismalarda, uzun cevaplardan olusan klasik sorularin degerlendirilmesi igin yapay sinir ag1
modeli kullanan bir yapinin gelistirilmesi ve matematiksel ifadelerin degerlendirilebilmesi i¢in bir matematik motorunun
tasarlanmasi planlanmaktadir.
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TANIM

Acta INFOLOGICA (ACIN), istanbul Universitesi Enformatik Boliimii’niin yaymidir. Acik-erigimli, bilimsel ve hakemli bir dergi olarak
yilda iki defa Haziran ve Aralik aylarinda yayinlanir. Derginin baslangig tarihi 2017’ dir.

AMAC VE KAPSAM

ACIN, veri-enformasyon-bilgi kavramlarini, bilgi- iletisim teknolojileri ve uygulamalarini temel alarak gerek enformatik alaninda gerekse
disiplinler arast ger¢eklestirilen ¢aligmalar i¢in bilimsel bir yaym ortami sunmayi, yayinlanan ¢aligmalar ile bu alanda ¢alisan, alana ilgi
duyan arastirmacilar ve ilgililerin gelisimine katki saglamay1 amaglamaktadir.

ACIN’1n ¢aligma alanlar1 agagida listelenmistir. Bu alanlarda ya da bu alanlarla ilgili oldugu diisiiniilen alanlardaki tiim ¢aligmalar derginin
kapsamindadir.

Akilli Sistemler

Bilgi Giivenligi ve Hukuk

Bilgi Yonetimi

Bilgisayar Aglar1

Bilgisayar Mimarisi

Bilisim Sistemleri

Biyoenformatik

Cografi Bilgi Sistemleri
E-Uygulamalar

Internet Teknolojileri

Karar Destek Sistemleri ve Is Zekasi
Mikro Denetleyici ve Uygulamalari
Mobil Sistemler

Modelleme ve Optimizasyon
Sosyal ve Dijital Medya

Veri Madenciligi

Veri Tabani Sistemleri

Yapay Zeka ve Makine Ogrenmesi
Yazilim Mithendisligi

Yonetim Biligim Sistemleri
EDITORYAL POLITiKALAR VE HAKEM SURECI
Yayin Politikasi

Dergiye yaymlanmak iizere gonderilen makalelerin igerigi derginin amag¢ ve kapsami ile uyumlu olmalidir. Dergi, orijinal aragtirma
niteligindeki yazilar1 yaymlamaya 6ncelik vermektedir

Genel ilkeler

Daha 6nce yaymlanmamis ya da yaymlanmak {izere bagka bir dergide halen degerlendirmede olmayan ve her bir yazar tarafindan onaylanan
makaleler degerlendirilmek iizere kabul edilir.

On degerlendirmeyi gecen yazilar iThenticate intihal tarama programindan gegirilir. Intihal incelemesinden sonra, uygun makaleler Editor
tarafindan orijinaliteleri, metodolojileri, makalede ele alinan konunun 6nemi ve derginin kapsamina uygunlugu agisindan degerlendirilir.

Bilimsel toplantilarda sunulan 6zet bildiriler, makalede belirtilmesi kosulu ile kaynak olarak kabul edilir. Editor, gonderilen makale
bicimsel esaslara uygun ise, gelen yaziy1 yurticinden ve /veya yurtdisindan en az iki hakemin degerlendirmesine sunar, hakemler gerek
gordiigii takdirde yazida istenen degisiklikler yazarlar tarafindan yapildiktan sonra yaymlanmasina onay verir.
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Makale yaymlanmak iizere Dergiye gonderildikten sonra yazarlardan hicbirinin ismi, tiim yazarlarin yazil izni olmadan yazar listesinden
silinemez ve yeni bir isim yazar olarak eklenemez ve yazar sirasi degistirilemez.

Yayina kabul edilmeyen makale, resim ve fotograflar yazarlara geri gonderilmez.
ACIK ERISIM ILKESI

ACIN’in tiim icerigi okura ya da okurun dahil oldugu kuruma fiicretsiz olarak sunulur. Okurlar, ticari amag¢ haricinde, yayinct ya da
yazardan izin almadan dergi makalelerinin tam metnini okuyabilir, indirebilir, kopyalayabilir, arayabilir ve link saglayabilir.

ACIN makaleleri agik erisimlidir ve Creative Commons Atif-GayriTicari 4.0 Uluslararasi (CC BY-NC 4.0) (https://creativecommons.org/
licenses/by-nc/4.0/deed.tr ) olarak lisanshidir.

islemleme Ucreti

Derginin tiim giderleri Istanbul Universitesi tarafindan karsilanmaktadir. Dergide makale yayin1 ve makale siireglerinin yiiriitiilmesi iicrete
tabi degildir. Dergiye gonderilen ya da yayn icin kabul edilen makaleler i¢in islemleme iicreti ya da gonderim ticreti alinmaz.

Hakem Siireci

Daha 6nce yayinlanmamis ya da yayinlanmak iizere baska bir dergide halen degerlendirmede olmayan ve her bir yazar tarafindan onaylanan
makaleler degerlendirilmek tizere kabul edilir. Gonderilen ve 6n kontrolii gecen makaleler iThenticate yazilimi kullanilarak intihal igin
taranir. Intihal kontroliinden sonra, uygun olan makaleler bas editor tarafindan orijinallik, metodoloji, islenen konunun énemi ve dergi
kapsamu ile uyumlulugu agisindan degerlendirilir. Bas editor, makaleleri, yazarlarin etnik kdkeninden, cinsiyetinden, cinsel yoneliminden,
uyrugundan, dini inancindan ve siyasi felsefesinden bagimsiz olarak degerlendirir. Yayina génderilen makalelerin adil bir sekilde ¢ift taraflt
kor hakem degerlendirmesinden gegmelerini saglar.

Secilen makaleler en az iki ulusal/uluslararasi hakeme degerlendirmeye gonderilir; yaym karari, hakemlerin talepleri dogrultusunda
yazarlarin gergeklestirdigi diizenlemelerin ve hakem siirecinin sonrasinda bas editdr tarafindan verilir.

Hakemlerin degerlendirmeleri objektif olmalidir. Hakem siireci sirasinda hakemlerin asagidaki hususlari dikkate alarak degerlendirmelerini
yapmalari beklenir.

- Makale yeni ve 6nemli bir bilgi igeriyor mu?

- Oz, makalenin igerigini net ve diizgiin bir sekilde tanimliyor mu?
- Yontem biitlinliiklii ve anlagilir sekilde tanimlanmig mi?

- Yapilan yorum ve varilan sonuglar bulgularla kanitlantyor mu?

- Alandaki diger ¢aligmalara yeterli referans verilmis mi?

- Dil kalitesi yeterli mi?

Hakemler, gonderilen makalelere iliskin tiim bilginin, makale yayinlanana kadar gizli kalmasini saglamali ve yazar tarafinda herhangi bir telif
hakki ihlali ve intihal fark ederlerse editore raporlamalidirlar. Hakem, makale konusu hakkinda kendini vasifli hissetmiyor ya da zamaninda
geri doniis saglamast miimkiin goriinmiiyorsa, editére bu durumu bildirmeli ve hakem siirecine kendisini dahil etmemesini istemelidir.

Degerlendirme siirecinde editor hakemlere gézden gegirme i¢in gonderilen makalelerin, yazarlarin 6zel miilkii oldugunu ve bunun imtiyazl
bir iletisim oldugunu agikga belirtir. Hakemler ve yayin kurulu iiyeleri baska kisilerle makaleleri tartisamazlar. Hakemlerin kimliginin gizli
kalmasina 6zen gosterilmelidir.

TELIF HAKKINDA

Yazarlar Acta INFOLOGICA (ACIN) dergisinde yaymlanan ¢alismalarinin telif hakkina sahiptirler ve ¢alismalari Creative Commons
Atif-GayriTicari 4.0 Uluslararasi (CC BY-NC 4.0) olarak lisanslidir. Creative Commons Atif-GayriTicari 4.0 Uluslararas1 (CC BY-NC 4.0)
lisansi, eserin ticari kullanim disinda her boyut ve formatta paylasilmasina, kopyalanmasina, ¢ogaltilmasina ve orijinal esere uygun sekilde
atifta bulunmak kaydiyla yeniden diizenleme, doniistiirme ve eserin iizerine inga etme dahil adapte edilmesine izin verir.
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YAYIN ETIiGi VE ILKELER

Acta INFOLOGICA (ACIN), yayin etiginde en yiiksek standartlara baglidir ve Committee on Publication Ethics (COPE), Directory
of Open Access Journals (DOAJ), Open Access Scholarly Publishers Association (OASPA) ve World Association of Medical Editors
(WAME) tarafindan yayinlanan etik yayincilik ilkelerini benimser; Principles of Transparency and Best Practice in Scholarly Publishing
baglig1 altinda ifade edilen ilkeler igin: https://publicationethics.org/resources/guidelines-new/principles-transparency-and-best-practice-
scholarly-publishing

Gonderilen tiim makaleler orijinal, yaymlanmamis ve baska bir dergide degerlendirme siirecinde olmamalidir. Her bir makale
editorlerden biri ve en az iki hakem tarafindan ¢ift kor degerlendirmeden gegirilir. Intihal, duplikasyon, sahte yazarlik/inkar edilen
yazarlik, arastrma/veri fabrikasyonu, makale dilimleme, dilimleyerek yayin, telif haklari ihlali ve ¢ikar catigmasinin gizlenmesi, etik
dis1 davranislar olarak kabul edilir.

Kabul edilen etik standartlara uygun olmayan tiim makaleler yayindan ¢ikarilir. Buna yayindan sonra tespit edilen olast kuraldisi,
uygunsuzluklar iceren makaleler de dahildir.

ARASTIRMA ETIiGi

Acta INFOLOGICA (ACIN) arastirma etiginde en yiiksek standartlar1 gozetir ve asagida tanimlanan uluslararasi arastirma etigi ilkelerini
benimser. Makalelerin etik kurallara uygunlugu yazarlarin sorumlulugundadir.

- Arastirmanin tasarlanmasi, tasarimin goézden gegirilmesi ve arastirmanin yiiriitiilmesinde, biitlinliik, kalite ve seffaflik ilkeleri
saglanmalidir.

- Aragtirma ekibi ve katilimcilar, aragtirmanin amaci, yontemleri ve 6ngoriilen olast kullanimlari; aragtirmaya katilimin gerektirdikleri
ve varsa riskleri hakkinda tam olarak bilgilendirilmelidir.

- Arastirma katilimeilarinin sagladigi bilgilerin gizliligi ve yanit verenlerin gizliligi saglanmalidir. Arastirma katilimcilarin 6zerkligini
ve saygimligini koruyacak sekilde tasarlanmalidir.

- Aragtirma katilimcilari goniillii olarak arastirmada yer almali, herhangi bir zorlama altinda olmamalidirlar.
- Katilimcilarin zarar gérmesinden kaginilmalidir. Arastirma, katilimcilari riske sokmayacak sekilde planlanmalidir.
- Aragtirma bagimsizlhigiyla ilgili agik ve net olunmali; ¢ikar ¢atismasi varsa belirtilmelidir.

- Deneysel ¢aligmalarda, arastirmaya katilmaya karar veren katilimcilarin yazil bilgilendirilmis onay1 alinmalidir. Cocuklarin ve vesayet
altindakilerin veya tasdiklenmis akil hastalig1 bulunanlarin yasal vasisinin onay1 alinmalidir.

- Calisma herhangi bir kurum ya da kurulusta gergeklestirilecekse bu kurum ya da kurulustan calisma yapilacagina dair onay alinmalidir.

- Insan 6gesi bulunan calismalarda, “yéntem” béliimiinde katilimeilardan “bilgilendirilmis onam” alindigmin ve calismanim yapildig
kurumdan etik kurul onay1 alindig: belirtilmesi gerekir.

YAZARLARIN SORUMLULUGU

Makalelerin bilimsel ve etik kurallara uygunlugu yazarlarin sorumlulugundadir. Yazar makalenin orijinal oldugu, daha dnce baska bir
yerde yayimnlanmadig1 ve baska bir yerde, baska bir dilde yaymlanmak tizere degerlendirmede olmadig1 konusunda teminat saglamalidir.
Uygulamadaki telif kanunlari ve anlagsmalari gozetilmelidir. Telife bagli materyaller (6rnegin tablolar, sekiller veya biiyiik alintilar)
gerekli izin ve tesekkiirle kullanilmalidir. Baska yazarlarin, katkida bulunanlarin ¢aligsmalari ya da yararlanilan kaynaklar uygun bigimde
kullanilmali ve referanslarda belirtilmelidir.

Gonderilen makalede tiim yazarlarin akademik ve bilimsel olarak dogrudan katkist olmalidir, bu baglamda “yazar” yayinlanan
bir arastirmanin kavramsallastirilmasina ve tasarimina, verilerin elde edilmesine, analizine ya da yorumlanmasina belirgin katki
yapan, yazinin yazilmasi ya da bunun igerik agisindan elestirel bigimde gézden gegirilmesinde goérev yapan birisi olarak goriiliir.
Yazar olabilmenin diger kosullari ise, makaledeki ¢alismay1 planlamak veya icra etmek ve / veya revize etmektir. Fon saglanmasi,
veri toplanmast ya da arastirma grubunun genel siipervizyonu tek basina yazarlik hakki kazandirmaz. Yazar olarak gosterilen tiim
bireyler sayilan tiim Olciitleri karsilamalidir ve yukaridaki olgiitleri karsilayan her birey yazar olarak gosterilebilir. Yazarlarin
isim siralamasi ortak verilen bir karar olmalidir. Tiim yazarlar yazar siralamasini Telif Hakk: Anlasmas1 Formunda imzali olarak
belirtmek zorundadirlar.

Yazarlik i¢in yeterli 6lgiitleri karsilamayan ancak ¢alismaya katkisi olan tiim bireyler “tesekkiir / bilgiler” kisminda siralanmalidir. Bunlara
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ornek olarak ise sadece teknik destek saglayan, yazima yardimci olan ya da sadece genel bir destek saglayan, finansal ve materyal destegi
sunan kisiler verilebilir.

Biitiin yazarlar, aragtirmanin sonuglarini ya da bilimsel degerlendirmeyi etkileyebilme potansiyeli olan finansal iliskiler, ¢ikar ¢atismasi ve
cikar rekabetini beyan etmelidirler. Bir yazar kendi yaymlanmis yazisinda belirgin bir hata ya da yanliglik tespit ederse, bu yanligliklara
iligkin diizeltme ya da geri ¢ekme i¢in editor ile hemen temasa gegme ve isbirligi yapma sorumlulugunu tasir.

EDITOR VE HAKEM SORUMLULUKLARI

Bas editor, makaleleri, yazarlarin etnik kokeninden, cinsiyetinden, cinsel yoneliminden, uyrugundan, dini inancindan ve siyasi felsefesinden
bagimsiz olarak degerlendirir. Yayina gonderilen makalelerin adil bir sekilde ¢ift tarafli kor hakem degerlendirmesinden gegmelerini saglar.
Gonderilen makalelere iliskin tiim bilginin, makale yayinlanana kadar gizli kalacagini garanti eder. Bas editor icerik ve yaymnin toplam
kalitesinden sorumludur. Gereginde hata sayfasi yayinlamali ya da diizeltme yapmalidir.

Bas editor; yazarlar, editorler ve hakemler arasinda ¢ikar ¢atigsmasina izin vermez. Hakem atama konusunda tam yetkiye sahiptir ve Dergide
yayinlanacak makalelerle ilgili nihai karar1 vermekle yiikiimliidiir.

Hakemlerin arastirmayla ilgili, yazarlarla ve/veya arastirmanin finansal destekgileriyle ¢ikar ¢atismalar: olmamalidir. Degerlendirmelerinin
sonucunda tarafsiz bir yargrya varmalidirlar. Gonderilmis yazilara iligkin tiim bilginin gizli tutulmasini saglamali ve yazar tarafinda herhangi
bir telif hakki ihlali ve intihal fark ederlerse editore raporlamalidirlar. Hakem, makale konusu hakkinda kendini vasifli hissetmiyor ya da
zamaninda geri donilis saglamast miimkiin goriinmiiyorsa, editdre bu durumu bildirmeli ve hakem siirecine kendisini dahil etmemesini
istemelidir.

Degerlendirme siirecinde editor hakemlere gézden gegirme icin gonderilen makalelerin, yazarlarin 6zel miilkii oldugunu ve bunun imtiyazlt
bir iletisim oldugunu agikca belirtir. Hakemler ve yaym kurulu tiyeleri bagka kisilerle makaleleri tartisamazlar. Hakemlerin kimliginin gizli
kalmasma 6zen gosterilmelidir. Bazi durumlarda editoriin karariyla, ilgili hakemlerin makaleye ait yorumlar: ayni makaleyi yorumlayan
diger hakemlere gonderilerek hakemlerin bu siiregte aydinlatilmasi saglanabilir.

YAZILARIN HAZIRLANMASI

DiL

Derginin yayn dili Tiirk¢e ve Amerikan Ingilizcesi’dir.
Yazilarin Hazirlanmasi ve Yazim Kurallar

Aksi belirtilmedikce gonderilen yazilarla ilgili tim yazigsmalar ilk yazarla yapilacaktir. Makale gonderimi online olarak ve http://acin.
istanbul.edu.tr adresinden erisilen http://dergipark.org.tr/login {izerinden yapilmalidir. Gonderilen yazilar, makale tiiriinii belirten ve
makaleyle ilgili detaylari iceren (bkz: Son Kontrol Listesi) kapak sayfasi; editdre mektup, yazinin elektronik formunu iceren Microsoft
Word 2003 ve tizerindeki versiyonlari ile yazilmis elektronik dosya ve tiim yazarlarin imzaladig: Telif Hakki Anlagmasi Formu eklenerek
gonderilmelidir.

1. Microsoft Word 6.0 ya da iistii bir versiyon kullaniyorsaniz ACIN Makale Sablonunu kullanabilirsiniz. Aksi halde, bu dokiiman bir
yonerge olarak kullanilabilir.

2. Makale basliklari biiyiik harf ve kiigiik harflerden olugsmali, biitiin harfler biiyiik olmamalidir. Basliga formiil yazmaktan kaginilmalidir.
Baglikta “(Davetli)” ya da benzeri ifadeler yer almamalidir.

3. Oz 150-250 kelime arasinda olmaldir, bir paragraf olarak yazilmali ve matematiksel denklem ya da tablo icermemelidir. Oz,
okuyucunun kolaylikla bulabilmesi i¢in, {i¢ ya da dort anahtar kelime ya da ifade icermelidir. Oz iyi okunabilir ve de dilbilgisi agisindan
dogru olmalidir.

4. Oziin altinda galismanin icerigini temsil eden ii¢ anahtar kelime olmalidir. Anahtar kelimelerin, “TR Dizin Anahtar Terimler Listesi”,
“Medical Subject Headings”, “CAB Theasarus”, “JISCT, “ERIC” vd. tarafindan tanimlanmis olmasina 6nem verilmelidir.

5. Calismalarin baslica su unsurlari igermesi gerekmektedir: Tiirkge baslik, 6z ve anahtar kelimeler; ingilizce baslik 6z ve anahtar
kelimeler; ana metin bdliimleri, kaynaklar, tablolar ve sekiller.

6. Yaymlanmak iizere gonderilen makale ile birlikte yazar bilgilerini iceren kapak sayfasi gonderilmelidir. Kapak sayfasinda, makalenin
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baslig1, yazar veya yazarlarin bagl bulunduklar1 kurum ve unvanlari, kendilerine ulasilabilecek adresler, cep, is ve faks numaralari,
ORCID ve e-posta adresleri yer almalidir (bkz. Son Kontrol Listesi).

7. Referanslar APA 6 stiline uygun olarak hazirlanmalidir.

KAYNAKLAR
Referans Stili ve Formati

Acta INFOLOGICA (ACIN), metin i¢i alintilama ve kaynak gosterme i¢in APA (American Psychological Association) kaynak sitilinin 6.
edisyonunu benimser. APA 6.Edisyon hakkinda bilgi i¢in:

- American Psychological Association. (2010). Publication manual of the American Psychological Association (6™ ed.). Washington, DC: APA.
- http://www.apastyle.org/
Kaynaklarin dogrulugundan yazar(lar) sorumludur. Tiim kaynaklar metinde belirtilmelidir. Kaynaklar agagidaki 6rneklerdeki gibi gosterilmelidir.

Metin i¢inde Kaynak Gosterme
Kaynaklar metinde parantez i¢inde yazarlarin soyadi ve yayin tarihi yazilarak belirtilmelidir. Birden fazla kaynak gosterilecekse kaynaklar
arasinda (;) igareti kullanilmalidir. Kaynaklar alfabetik olarak siralanmalidir.

Ornekler:

Birden fazla kaynak;

(Esin ve ark., 2002; Karasar 1995)
Tek yazarl kaynak;

(Akyolcu, 2007)

Tki yazarl kaynak;

(Sayner ve Demirci, 2007, s. 72)
Ug, dért ve bes yazarl kaynak,
Metin iginde ilk kullanimda: (Ailen, Ciambrune ve Welch, 2000, s. 12—13) Metin iginde tekrarlayan kullanimlarda: (Ailen ve ark., 2000)
Alti ve daha ¢ok yazarli kaynak;
(Cavdar ve ark., 2003)

Kaynaklar Boliimiinde Kaynak Gosterme
Kullanilan tiim kaynaklar metnin sonunda ayr1 bir boliim halinde yazar soyadlarina gore alfabetik olarak numaralandirilmadan verilmelidir.
Kaynak yazimu ile ilgili 6rnekler asagida verilmistir.

Kitap

a) Tiirkge Kitap

Karasar, N. (1995). Arastirmalarda rapor hazirlama (8.bs). Ankara: 3A Egitim Danismanlik Ltd.

b) Tiirk¢eye Cevrilmis Kitap

Mucchielli, A. (1991). Zihniyetler (A. Kotil, Cev.). Istanbul: iletisim Yayinlar1.

¢) Editorlii Kitap

Oren, T., Uney, T. ve Célkesen, R. (Ed.). (2006). Tiirkiye bilisim ansiklopedisi. istanbul: Papatya Yayincilik.

d) Cok Yazarh Tiirkce Kitap

Tonta, Y., Bitirim, Y. ve Sever, H. (2002). Tiirk¢e arama motorlarinda performans degerlendirme. Ankara: Total Bilisim.

e) Ingilizce Kitap

Kamien R., & Kamien A. (2014). Music: An appreciation. New York, NY: McGraw-Hill Education.

) Ingilizce Kitap Icerisinde Boliim

Bassett, C. (2006). Cultural studies and new media. In G. Hall & C. Birchall (Eds.), New cultural studies: Adventures in theory (pp.
220-237). Edinburgh, UK: Edinburgh University Press.

g) Tiirk¢e Kitap Igerisinde Boliim

Erkmen, T. (2012). Orgiit kiiltiirii: Fonksiyonlari, 6geleri, isletme yonetimi ve liderlikteki 6nemi. M. Zencirkiran (Ed.), Orgiit sosyolojisi
kitabi iginde (s. 233-263). Bursa: Dora Basim Yayn.
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h) Yayimcimin ve Yazarin Kurum Oldugu Yayin

Tiirk Standartlar1 Enstitiisii. (1974). Adlandirma ilkeleri. Ankara: Yazar.

Makale

a) Tiirk¢e Makale

Mutlu, B. ve Savaser, S. (2007). Cocugu ameliyat sonras1 yogun bakimda olan ebeveynlerde stres nedenleri ve azaltma girisimleri. Istanbul
Universitesi Florence Nightingale Hemgirelik Dergisi, 15(60), 179-182.

b) Ingilizce Makale

de Cillia, R., Reisigl, M., & Wodak, R. (1999). The discursive construction of national identity. Discourse and Society, 10(2), 149-173.
http://dx.doi.org/10.1177/0957926599010002002

¢) Yediden Fazla Yazarli Makale

Lal, H., Cunningham, A. L., Godeaux, O., Chlibek, R., Diez-Domingo, J., Hwang, S.-J. ... Heineman, T. C. (2015). Efficacy of
an adjuvanted herpes zoster subunit vaccine in older adults. New England Journal of Medicine, 372, 2087-2096. http://dx.doi.
org/10.1056/NEJMoal501184

d) DOI'si Olmayan Online Edinilmis Makale

Al, U. ve Dogan, G. (2012). Hacettepe Universitesi Bilgi ve Belge Yonetimi Béliimii tezlerinin atif analizi. Tiirk Kiitiiphaneciligi,
26, 349-369. Erigim adresi: http://www.tk.org.tr/

e) DOI'si Olan Makale

Turner, S. J. (2010). Website statistics 2.0: Using Google Analytics to measure library website effectiveness. Technical Services
Quarterly, 27, 261-278. http://dx.doi.org/10.1080/07317131003765910

f) Advance Online Olarak Yayimlanmis Makale

Smith, J. A. (2010). Citing advance online publication: A review. Journal of Psychology. Advance online publication. http://dx.doi.
org/10.1037/a45d7867

g) Popiiler Dergi Makalesi

Semercioglu, C. (2015, Haziran). Siradanligin rayihasi. Sabit Fikir, 52, 38-39.

Tez, Sunum, Bildiri

a) Tiirkge Tezler

Sar1, E. (2008). Kiiltiir kimlik ve politika: Mardin’de kiiltiirlerarasilik. (Doktora Tezi). Ankara Universitesi Sosyal Bilimler Enstitiisii, Ankara.

b)Ticari Veritabaninda Yer Alan Yiiksek Lisans Ya da Doktora Tezi

Van Brunt, D. (1997). Networked consumer health information systems (Doctoral dissertation). Available from ProQuest Dissertations
and Theses. (UMI No. 9943436)

¢) Kurumsal Veritabaninda Yer Alan Ingilizce Yiiksek Lisans/Doktora Tezi

Yaylali-Y1ldiz, B. (2014). University campuses as places of potential publicness: Exploring the politicals, social and cultural practices in
Ege University (Doctoral dissertation). Retrieved from: Retrieved from http://library.iyte.edu.tr/tr/hizli-erisim/iyte-tez-portali

d) Web’de Yer Alan Ingilizce Yiiksek Lisans/Doktora Tezi

Tonta, Y. A. (1992). An analysis of search failures in online library catalogs (Doctoral dissertation, University of California, Berkeley).
Retrieved from http://yunus.hacettepe.edu.tr/~tonta/yayinlar/phd/ickapak.html

e) Dissertations Abstracts International’da Yer Alan Yiiksek Lisans/Doktora Tezi

Appelbaum, L. G. (2005). Three studies of human information processing: Texture amplification, motion representation, and figure-
ground segregation. Dissertation Abstracts International: Section B. Sciences and Engineering, 65(10), 5428.

f) Sempozyum Katkist

Krinsky-McHale, S. J., Zigman, W. B., & Silverman, W. (2012, August). Are neuropsychiatric symptoms markers of prodromal
Alzheimer’s disease in adults with Down syndrome? In W. B. Zigman (Chair), Predictors of mild cognitive impairment, dementia,
and mortality in adults with Down syndrome. Symposium conducted at American Psychological Association meeting, Orlando, FL.

g) Online Olarak Erisilen Konferans Bildiri Ozeti

Crnar, M., Dogan, D. ve Seferoglu, S. S. (2015, Subat). Egitimde dijital araglar: Google smif uygulamasi iizerine bir degerlendirme [Oz].
Akademik Bilisim Konferansinda sunulan bildiri, Anadolu Universitesi, Eskisehir. Erisim adresi: http://ab2015.anadolu.edu.tr /index.
php?menu=>5&submenu=27

h) Diizenli Olarak Online Yayimlanan Bildiriler

Herculano-Houzel, S., Collins, C. E., Wong, P., Kaas, J. H., & Lent, R. (2008). The basic nonuniformity of the cerebral cortex. Proceedings
of the National Academy of Sciences, 105, 12593—-12598. http://dx.doi.org/10.1073/pnas.0805417105

i) Kitap Seklinde Yayimlanan Bildiriler

Schneider, R. (2013). Research data literacy. S. Kurbanoglu ve ark. (Ed.), Communications in Computer and Information Science: Vol.
397. Worldwide Communalities and Challenges in Information Literacy Research and Practice iginde (s. 134—140). Cham, Isvicre:
Springer. http://dx.doi.org/10.1007/978-3-319-03919-0
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) Kongre Bildirisi
Cepni, S., Bacanak A. ve Ozsevgeg T. (2001, Haziran). Fen bilgisi dgretmen adaylarmin fen branslarina karsi tutumlari ile fen
branslarindaki basarilarinn iliskisi. X. Ulusal Egitim Bilimleri Kongresi’nde sunulan bildiri, Abant izzet Baysal Universitesi, Bolu

Diger Kaynaklar

a) Gazete Yazist

Toker, C. (2015, 26 Haziran). ‘Unutma’ notlart. Cumhuriyet, s. 13.

b) Online Gazete Yazisi

Tamer, M. (2015, 26 Haziran). E-ticaret hamle yapmak i¢in tiiketiciyi bekliyor. Milliyet. Erisim adresi: http://www.milliyet

c) Web Page/Blog Post

Bordwell, D. (2013, June 18). David Koepp: Making the world movie-sized [Web log post]. Retrieved from http://www.davidbordwell.
net/blog/page/27/

d) Online Ansiklopedi/Sozliik

Bilgi mimarisi. (2014, 20 Aralik). Vikipedi i¢inde. Erigsim adresi: http://tr.wikipedia.org/wiki/Bilgi mimarisi

Marcoux, A. (2008). Business ethics. In E. N. Zalta (Ed.), The Stanford encyclopedia of philosophy. Retrieved from http://plato.stanford.
edu/entries/ethics-business/

e) Podcast

Radyo ODTU (Yapimecr). (2015, 13 Nisan). Modern sabahlar [Podcast]. Erisim adresi: http://www.radyoodtu.com.tr/

) Bir Televizyon Dizisinden Tek Bir Béliim

Shore, D. (Senarist), Jackson, M. (Senarist) ve Bookstaver, S. (Yonetmen). (2012). Runaways [Televizyon dizisi boliimii]. D. Shore (Bag
yapimc1), House M.D. i¢inde. New York, NY: Fox Broadcasting.

g) Miizik Kaydi

Say, F. (2009). Galata Kulesi. Istanbul senfonisi [CD] iginde. Istanbul: Ak Miizik.

SON KONTROL LiSTESI

Asagidaki listede eksik olmadigindan emin olun:

Editore mektup

*  Makalenin tiirii

* Bagka bir dergiye gonderilmemis oldugu bilgisi

* Sponsor veya ticari bir firma ile iliskisi (varsa belirtiniz)

» Kaynaklarin APA6’ya gore belirtildigi

+  Ingilizce yniinden kontroliiniin yapildig

* Yazarlara Bilgide detayl olarak anlatilan dergi politikalarinin gdzden gegirildigi
Telif Hakki Anlagmasi Formu

Daha &nce basilmis materyal (yazi-resim-tablo) kullanilmis ise izin belgesi
Kapak sayfasi

*  Makalenin kategorisi

+  Makale dilinde ve Ingilizce baslik




INFORMATION FOR AUTHORS

DESCRIPTION

Acta INFOLOGICA (ACIN) is the publication of Informatics Department of the Istanbul University. It is an open access, scholarly, peer-
reviewed journal published biannually in June and December. The journal was founded in 2017.

AIM AND SCOPE

ACIN aims to contribute to the scientific community interested in the field of informatics and aims to provide a platform for researchers
exploring issues based on the concepts of data-information-knowledge, information and communication technologies and applications. The
journal welcomes multidisciplinary studies regarding the field as well.

The areas of study covered in the scope of ACIN are in below;
Intelligent Systems

Information Security and Law

Knowledge Management

Computer Networks

Computer Architecture

Information Systems

Bioinformatics

Geographic Information Systems

E-Applications

Internet Technologies

Decision Support Systems and Business Intelligence
Microcontroller and Applications

Mobile Systems

Modeling and Optimization

Project Management

Social and Digital Media

Data Mining

Database Systems

Artificial Intelligence and Machine Learning

Software Engineering
EDITORIAL POLICIES AND PEER REVIEW PROCESS
Publication Policy

The subjects covered in the manuscripts submitted to the Journal for publication must be in accordance with the aim and scope of the
journal. The journal gives priority to original research papers submitted for publication.

General Principles
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the formal rules to at least two national/international referees for evaluation and gives green light for publication upon modification by the
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- Are the interpretations and consclusions justified by the results?

- Is adequate references made to other Works in the field?

- Is the language acceptable?
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COPYRIGHT NOTICE
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4.0 International license (CC BY-NC 4.0) (https://creativecommons.org/licenses/by-nc/4.0/ ) and grant the Publisher non-exclusive
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PUBLICATION ETHICS AND PUBLICATION MALPRACTICE STATEMENT
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Transparency and Best Practice in Scholarly Publishing published by the Committee on Publication Ethics (COPE), the Directory of Open
Access Journals (DOAJ), to access the Open Access Scholarly Publishers Association (OASPA), and the World Association of Medical
Editors (WAME) on https://publicationethics.org/resources/guidelines-new/principles-transparency-and-best-practice-scholarly-publishing

All parties involved in the publishing process (Editors, Reviewers, Authors and Publishers) are expected to agree on the following ethical principles.

All submissions must be original, unpublished (including as full text in conference proceedings), and not under the review of any other
publication synchronously. Each manuscript is reviewed by one of the editors and at least two referees under double-blind peer review
process. Plagiarism, duplication, fraud authorship/denied authorship, research/data fabrication, salami slicing/salami publication, breaching
of copyrights, prevailing conflict of interest are unnethical behaviors.

All manuscripts not in accordance with the accepted ethical standards will be removed from the publication. This also contains any possible
malpractice discovered after the publication. In accordance with the code of conduct we will report any cases of suspected plagiarism or
duplicate publishing.

RESEARCH ETHICS

Acta INFOLOGICA (ACIN) adheres to the highest standards in research ethics and follows the principles of international research ethics
as defined below. The authors are responsible for the compliance of the manuscripts with the ethical rules.

- Principles of integrity, quality and transparency should be sustained in designing the research, reviewing the design and conducting the
research.

- The research team and participants should be fully informed about the aim, methods, possible uses and requirements of the research
and risks of participation in research.

- The confidentiality of the information provided by the research participants and the confidentiality of the respondents should be
ensured. The research should be designed to protect the autonomy and dignity of the participants.

- Research participants should participate in the research voluntarily, not under any coercion.
- Any possible harm to participants must be avoided. The research should be planned in such a way that the participants are not at risk.
- The independence of research must be clear; and any conflict of interest or must be disclosed.

- Inexperimental studies with human subjects, written informed consent of the participants who decide to participate in the research must
be obtained. In the case of children and those under wardship or with confirmed insanity, legal custodian’s assent must be obtained.

- If'the study is to be carried out in any institution or organization, approval must be obtained from this institution or organization.

- In studies with human subject, it must be noted in the method’s section of the manuscript that the informed consent of the participants
and ethics committee approval from the institution where the study has been conducted have been obtained.

AUTHOR RESPONSIBILITIES

It is authors’ responsibility to ensure that the article is in accordance with scientific and ethical standards and rules. And authors must ensure
that submitted work is original. They must certify that the manuscript has not previously been published elsewhere or is not currently being
considered for publication elsewhere, in any language. Applicable copyright laws and conventions must be followed. Copyright material
(e.g. tables, figures or extensive quotations) must be reproduced only with appropriate permission and acknowledgement. Any work or
words of other authors, contributors, or sources must be appropriately credited and referenced.

All the authors of a submitted manuscript must have direct scientific and academic contribution to the manuscript. The author(s) of the
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original research articles is defined as a person who is significantly involved in “conceptualization and design of the study”, “collecting
the data”, “analyzing the data”, “writing the manuscript”, “reviewing the manuscript with a critical perspective” and “planning/conducting
the study of the manuscript and/or revising it”. Fund raising, data collection or supervision of the research group are not sufficient roles
to be accepted as an author. The author(s) must meet all these criteria described above. The order of names in the author list of an article
must be a co-decision and it must be indicated in the Copyright Agreement Form. The individuals who do not meet the authorship criteria
but contributed to the study must take place in the acknowledgement section. Individuals providing technical support, assisting writing,

providing a general support, providing material or financial support are examples to be indicated in acknowledgement section.
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All authors must disclose all issues concerning financial relationship, conflict of interest, and competing interest that may potentially
influence the results of the research or scientific judgment.

When an author discovers a significant error or inaccuracy in his/her own published paper, it is the author’s obligation to promptly
cooperate with the Editor to provide retractions or corrections of mistakes.

RESPONSIBILITY FOR THE EDITOR AND REVIEWERS

Editor-in-Chief evaluates manuscripts for their scientific content without regard to ethnic origin, gender, sexual orientation, citizenship,
religious belief or political philosophy of the authors. He/She provides a fair double-blind peer review of the submitted articles for
publication and ensures that all the information related to submitted manuscripts is kept as confidential before publishing.

Editor-in-Chief is responsible for the contents and overall quality of the publication. He/She must publish errata pages or make corrections
when needed.

Editor-in-Chief does not allow any conflicts of interest between the authors, editors and reviewers. Only he has the full authority to assign
a reviewer and is responsible for final decision for publication of the manuscripts in the Journal.

Reviewers must have no conflict of interest with respect to the research, the authors and/or the research funders. Their judgments must be objective.

Reviewers must ensure that all the information related to submitted manuscripts is kept as confidential and must report to the editor if they
are aware of copyright infringement and plagiarism on the author’s side.

A reviewer who feels unqualified to review the topic of a manuscript or knows that its prompt review will be impossible should notify the
editor and excuse himself from the review process.

The editor informs the reviewers that the manuscripts are confidential information and that this is a privileged interaction. The reviewers
and editorial board cannot discuss the manuscripts with other persons. The anonymity of the referees must be ensured. In particular
situations, the editor may share the review of one reviewer with other reviewers to clarify a particular point.
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The language of the journal is both Turkish and American English.
Manuscript Organization and Submission

All correspondence will be sent to the first-named author unless otherwise specified. Manuscpript is to be submitted online via dergipark.
org.tr/login that can be accessed at http://acin.istanbul.edu.tr and it must be accompanied by a title page specifying the article category (i.e.
research article, review etc.) and including information about the manuscript (see the Submission Checklist) and cover letter to the editor.
Manuscripts should be prepared in Microsoft Word 2003 and upper versions. In addition, Copyright Agreement Form that has to be signed
by all authors must be submitted.

1. Use ACIN article document as a template if you are using Microsoft Word 6.0 or upper versions. Otherwise, use this document as an
instruction set.

2. The first letters of words in the article title should be written in uppercase; the entire title should not be capitalized. Avoid writing
formulas in the title. Do not write “(Invited)” or similar expressions in the title.

3. The abstract must be between 150-250 words and written as one paragraph. It should not contain displayed mathematical equations
or tabular material. The abstract should include three or four different keywords or phrases, as this will help readers to find it. It is
important to avoid over-repetition of such phrases as this can result in a page being rejected by search engines. Ensure that your abstract
reads well and is grammatically correct.

4. Underneath the abstracts, 3 keywords that inform the reader about the content of the study should be specified. Keywords must
be defined by taking into consideration authorities like “TR Dizin Anahtar Terimler Listesi”, “Medical Subject Headings”, “CAB
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Theasarus”, “JISCT, “ERIC”, etc.
The manuscripts should contain mainly these components: title, abstract and keywords; sections, references, tables and figures.

6. Atitle page including author information must be submitted together with the manuscript. The title page is to include fully descriptive
title of the manuscript and, affiliation, title, e-mail address, ORCID, postal address, phone, mobile phone and fax number of the
author(s) (see The Submission Checklist).

7. References should be prepared as APA 6th edition.

REFERENCES
Reference Style and Format

Acta INFOLOGICA (ACIN) complies with APA (American Psychological Association) style 6th Edition for referencing and quoting. For
more information:

- American Psychological Association. (2010). Publication manual of the American Psychological Association (6™ ed.). Washington, DC: APA.
- http://www.apastyle.org

Accuracy of citation is the author’s responsibility. All references should be cited in text. Reference list must be in alphabetical order. Type
references in the style shown below.

Citations in the Text
Citations must be indicated with the author surname and publication year within the parenthesis.
If more than one citation is made within the same paranthesis, separate them with (;).
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(Esin, et al., 2002; Karasar, 1995)
Citation with one author;
(Akyolcu, 2007)
Citation with two authors;
(Saymer & Demirci, 2007)
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First citation in the text: (Ailen, Ciambrune, & Welch, 2000) Subsequent citations in the text: (Ailen, et al., 2000)
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(Cavdar, et al., 2003)

Citations in the Reference
All the citations done in the text should be listed in the References section in alphabetical order of author surname without numbering.
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Basic Reference Types

Book
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Karasar, N. (1995). Arastirmalarda rapor hazirlama (8" ed.) [Preparing research reports]. Ankara, Turkey: 3A Egitim Danigmanlik Ltd.

b) Book Translated into Turkish

Mucchielli, A. (1991). Zihniyetler [Mindsets] (A. Kotil, Trans.). Istanbul, Turkey: iletisim Yaynlari.

¢) Edited Book

Oren, T., Uney, T., & Colkesen, R. (Eds.). (2006). Tiirkiye bilisim ansiklopedisi [ Turkish Encyclopedia of Informatics]. Istanbul, Turkey:
Papatya Yayincilik.
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Tonta, Y., Bitirim, Y., & Sever, H. (2002). Tiirk¢e arama motorlarinda performans degerlendirme [Performance evaluation in Turkish
search engines]. Ankara, Turkey: Total Biligim.

e) Book in English

Kamien R., & Kamien A. (2014). Music: An appreciation. New York, NY: McGraw-Hill Education.

1) Chapter in an Edited Book

Bassett, C. (2006). Cultural studies and new media. In G. Hall & C. Birchall (Eds.), New cultural studies: Adventures in theory (pp.
220-237). Edinburgh, UK: Edinburgh University Press.
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g) Chapter in an Edited Book in Turkish

Erkmen, T. (2012). Orgiit kiiltiirii: Fonksiyonlari, 6geleri, isletme y&netimi ve liderlikteki dnemi [Organization culture: Its functions,
elements and importance in leadership and business management]. In M. Zencirkiran (Ed.), Orgiit sosyolojisi [Organization sociology]
(pp- 233-263). Bursa, Turkey: Dora Basim Yayin.
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Article
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a) Dissertation/Thesis from a Commercial Database
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d) Dissertation/Thesis abstracted in Dissertations Abstracts International

Appelbaum, L. G. (2005). Three studies of human information processing: Texture amplification, motion representation, and figure-
ground segregation. Dissertation Abstracts International: Section B. Sciences and Engineering, 65(10), 5428.
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Krinsky-McHale, S. J., Zigman, W. B., & Silverman, W. (2012, August). Are neuropsychiatric symptoms markers of prodromal
Alzheimer’s disease in adults with Down syndrome? In W. B. Zigman (Chair), Predictors of mild cognitive impairment, dementia,
and mortality in adults with Down syndrome. Symposium conducted at the meeting of the American Psychological Association,
Orlando, FL.

f) Conference Paper Abstract Retrieved Online

Liu, S. (2005, May). Defending against business crises with the help of intelligent agent based early warning solutions. Paper presented
at the Seventh International Conference on Enterprise Information Systems, Miami, FL. Abstract retrieved from http://www.iceis.
org/iceis2005/abstracts 2005.htm

g) Conference Paper - In Regularly Published Proceedings and Retrieved Online

Herculano-Houzel, S., Collins, C. E., Wong, P., Kaas, J. H., & Lent, R. (2008). The basic nonuniformity of the cerebral cortex. Proceedings
of the National Academy of Sciences, 105, 12593-12598. http://dx.doi.org/10.1073/pnas.0805417105

h) Proceeding in Book Form
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Parsons, O. A., Pryzwansky, W. B., Weinstein, D. J., & Wiens, A. N. (1995). Taxonomy for psychology. In J. N. Reich, H. Sands, &
A. N. Wiens (Eds.), Education and training beyond the doctoral degree: Proceedings of the American Psychological Association
National Conference on Postdoctoral Education and Training in Psychology (pp. 45-50). Washington, DC: American Psychological
Association.

i) Paper Presentation

Nguyen, C. A. (2012, August). Humor and deception in advertising: When laughter may not be the best medicine. Paper presented at the
meeting of the American Psychological Association, Orlando, FL.

Other Sources

a) Newspaper Article

Browne, R. (2010, March 21). This brainless patient is no dummy. Sydney Morning Herald, 45.

b) Newspaper Article with no Author

New drug appears to sharply cut risk of death from heart failure. (1993, July 15). The Washington Post, p. A12.

c) Web Page/Blog Post

Bordwell, D. (2013, June 18). David Koepp: Making the world movie-sized [Web log post]. Retrieved from http://www.davidbordwell.
net/blog/page/27/

d) Online Encyclopedia/Dictionary

Ignition. (1989). In Oxford English online dictionary (2™ ed.). Retrieved from http://dictionary.oed.com

Marcoux, A. (2008). Business cthics. In E. N. Zalta (Ed.). The Stanford encyclopedia of philosophy. Retrieved from http://plato.stanford.
edu/entries/ethics-business/

e) Podcast

Dunning, B. (Producer). (2011, January 12). inFact: Conspiracy theories [Video podcast]. Retrieved from http://itunes.apple.com/

1) Single Episode in a Television Series

Egan, D. (Writer), & Alexander, J. (Director). (2005). Failure to communicate. [Television series episode]. In D. Shore (Executive
producer), House; New York, NY: Fox Broadcasting.
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