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The situations and problems that police officers face are more complex in today’s 

society, due in part to the increase of technology and growing complexity of 

globalization. Accordingly, to solve these problems and deal with the complexities, law 

enforcement organizations develop and apply new techniques and methods such as 

geographic information systems (GIS). However, the successful implementation of a 

new technology does not just depend on providing perfect technical support, but 

effective and active interaction between the user and system. For this reason, 

research examining user acceptance of GIS technologies provides a valuable source to 

investors and designers to predict whether the results of the technology will meet user 

expectations; understanding the factors that influence user acceptance is vitally 

important to make the system more usable and preferable.  

 This study attempts to explain Turkish National Police officers’ beliefs about and 

behaviors toward GIS applications by using the technology acceptance models. It 

contributes to the technology acceptance literature by testing the proposed model in a 

rarely studied organization: law enforcement. Regarding methodology, I distributed a 

survey questionnaire in Turkey; the unit of analysis was the law enforcement officers in 

the Turkish National Police (TNP).  In order to analyze the data derived from the survey 

instrument, structural equation modeling (SEM), a multivariate statistical technique, was 

used to analyze the quantitative data by utilizing the AMOS 16.0 software. The analysis 

resulted in good model fit, and 6 of the 7 hypotheses were supported. 
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CHAPTER 1 

 INTRODUCTION 

Introduction 

In terms of increasing the efficiency and effectiveness of law enforcement 

services, integrating the use of different technologies throughout law enforcement units 

has been, and still is, the most important issue that law enforcement organizations focus 

on. In this manner, police organizations have started using some effective technological 

tools. One of these tools is Geographical Information System (GIS). Even though GIS is 

a new technology, certain major developments have increased the popularity of this 

system. Increasingly, law enforcement agencies are becoming aware of the benefits 

and value of GIS applications. The successful implementation of these applications 

plays a remarkably key role in combating crime in a variety of specific fields in law 

enforcement.  

Implementation of new technologies includes many technical issues, but the 

individual issues are more important than the technical problems (Campbell and 

Masser, 1995). The successful implementation and adoption of a new technology 

does not simply depend on providing perfect technical support; it requires effective 

active interaction between the user and system (Akgul, 2008).  Users are sometimes 

unwilling to use information systems. This unwillingness may cause the inefficient 

performance or even the failure of information systems. In order to eliminate user 

resistance and unwillingness, determining the deficits in a new system or technology is 

essential. 
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Definitions 

Geographic Information Systems (GIS) 

GIS has been defined by Boba (2009) as a “set of computer-based tools that 

allows the user to modify, visualize, query, and analyze geographic and tabular data” 

(p. 7). Another definition by Crossland, Wynne, and Perkins (1995) is that “GIS is not 

simply another alternative data display tool. It is a comprehensive set of tools for 

collecting, storing, retrieving, analyzing and displaying spatially referenced information” 

(p. 221). 

GIS is a powerful tool that has the potential to be an effective weapon in 

combating crime (Leipnik & Albert, 2003; Ratcliffe & McCullagh, 1999). According to 

Johnson (2000), “The ability to access and process information quickly while displaying 

it in a spatial and visual medium allows agencies to allocate resources quickly and more 

effectively” (p. 1). GIS presents tabular data to the decision maker as maps. Hence, the 

system facilitates the interpretation of complex data and allows the decision makers to 

make faster and more accurate decisions (Smelcer & Carmel, 1997). GIS helps law 

enforcement officers systemize and visualize complex situations and problems. This 

systemization and visualization provide supportive tools for the law enforcement officers 

when they face problems (Leipnik & Albert, 2003; Ratcliffe, 2004). 

 

User Acceptance 

The following definition of user acceptance will be used as a reference in this 

study. Dillon and Morris (1996) define user acceptance as “the demonstrable 

willingness within a user group to employ information technology for the tasks it is 
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designed to support” (p.4).  Crucial to this definition is the notion that acceptance can 

only be measured given "demonstrable” evidence, thereby eliminating possible 

fraudulent accounts of acceptance based on intimidation or organizational pressure.   

According to Hu, Lin, and Chen (2005), use of the system should be voluntary; 

in other words, users should employ a new system and technology in an intended use. 

Williams and Asheim (2005) posit that each user perceives information technology 

from his or her own perspective. While some users perceive that the system increase 

the workload, others perceive this information system as a facilitator of the workload. 

Therefore, to make an information system more usable and preferable over other 

systems to end users, system designers should appropriately understand the users’ 

needs, expectations, and perceptions about the system. This understanding decreases 

the negative factors that influence the individuals’ ability to utilize the system (Akgul, 

2008).  

 

Problem Statement 

As a tool of growing significance, GIS has become popular among police 

organizations. A significant amount of funds, effort, and time have been invested for the 

implementation of GIS technologies in recent years. Since these investments have 

increased the importance of the studies investigating the efficiency of GIS applications, 

a big concern for both investors and policymakers is whether these investments really 

result in efficient productivity, (Malhotra & Galletta, 1999).  

Therefore, studies investigating the factors affecting the success of GIS 

implementation in an organization are valuable in terms of their ability to augment 
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effectiveness and efficiency. For instance, the research focusing on understanding 

user technology acceptance in police agencies may increase the efficiency of use of 

technology (Lin, Hu, & Chen, 2004). Similarly, Gottschalk and Holgersson (2006) state 

that any increase in technology acceptance of police officers advances the 

performance of police agencies and quality of policing. In addition, Obermeyer and 

Pinto (2008) draw attention to the importance of behavioral factors in achieving 

efficient use and acceptance of the system. Moreover, Colvin and Goh (2005) state 

that understanding the factors affecting police officers’ adoption of technology is 

important inpredicting the efficiency of an implemented system. Otherwise, without 

having a clear understanding of the factors influencing the successful implementation 

of the system, any attempts for implementation of GIS applications might end up being 

an unsuccessful and unpleasant experience, and significant amounts of money might 

be wasted. 

  Davis, Bagozzi, and Warshaw (1989) state that professionals’ resistance to 

technology is a widespread problem. To predict the success of implementation, it is 

important to understand the users’ perceptions. Unfortunately,  throughout the 

implementation process of information technologies, the users’ demands are generally 

ignored. Because of political and social pressures, the police executives may not pay 

attention to the users’ opinions, often accepting technological offers from the vendors 

without considering the concerns of the users.  

As a result, this ignorance may lead to resistance and inefficient performance as 

well as unexpected consequences to the system (Manning, 2003). Therefore, a 

successful implementation of GIS technologies into police agencies depends largely 
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on how users accept and utilize the GIS applications. Particularly, considering the 

variety of work in policing and strong traditional structure of the police organizations, 

and in order to avoid distrust and resistance, the users’ demands and perceptions 

should be taken into account.  

In particular, in terms of accepting or rejecting the GIS applications, 

understanding the perceptions of the police officers in the Turkish National Police (TNP) 

will be valuable. With a highly centralized administration system, the TNP has a strong 

traditional structure. Turkish National Police is administrated by the General Director of 

Security, who leads the headquarters and regional police departments from the capital 

of Turkey, Ankara. There are 81 cities, and each of the city police chiefs is appointed by 

the General Director of Security. Even though this centralized system has some 

advantages, in terms of implementation of new technologies, this advantage might turn 

into a disadvantage because of the administrators’ inappropriate directives from the top; 

ignoring the professionals’ concerns may cause some unexpected consequences.  

In recent years, a few research studies have investigated the implementation of 

GIS technologies among police departments (Akgul, 2008; Chamard, 2003; Mamalian 

and La Vigne, 1999; Weisburd and Lum, 2005). They analyzed the factors influencing 

the GIS implementation success of an agency. However, most of these studies were 

conducted at the organizational level, and existing research at the individual level is 

insufficient to explain and predict why the police officers accept or reject GIS 

applications. Moreover, specifically, the research at the individual level is lacking in 

terms of implementation of technology among Turkish police agencies. Hence, filling 

this gap by conducting a study is significantly valuable. As a result, understanding the 
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perceptions of police officers using the GIS applications is very important and may pave 

the way for more effective and successful implementation of GIS technologies.  

Research Question: What factors affect police officers’ behavioral intent to 

use/adopt GIS technologies in the TNP? 

 
 
 

Significance of the Study 

            This study attempts to explain Turkish National Police officers’ beliefs and 

behaviors regarding GIS applications by using the technology acceptance models. 

Combining both practical and theoretical perspectives, this research provides a more 

powerful understanding of this phenomenon. It also provides a deeper understanding of 

the factors affecting officers’ satisfaction when using GIS technology. In addition, this 

study will contribute to the technology acceptance literature, testing the proposed model 

in a rarely studied organization: law enforcement.  

 Furthermore, conducting this study in Turkey can be another important 

contribution for future studies because language is still an important barrier for many 

researchers. It is expected that presenting the Turkish version of this study will be a 

valuable source for many Turkish researchers to develop future studies. The study will 

be conducted in TNP whereas little to no research has ever studied the acceptance of 

GIS technologies in the police and military organizations in Turkey. Therefore, utilizing 

the survey instrument adapted from the literature and terms related to policing will 

provide a valuable foundation to the general police studies literature in a different 

language.  
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 Significance of this study lies also in the strength of its effect. In recent years, 

implementations of GIS applications in policing have become very popular in Turkey. 

Therefore, the timing of the research increases the importance of the study and makes 

it more valuable and necessary since it may help the administration to understand the 

importance of user acceptance to the implementation process.  

 

Overview of the Chapters 

Chapter 1 gives a brief introduction of the study, presenting the problem 

statement, research question, definitions, and significance of the study. Chapter 2 

provides the literature review and includes the theoretical framework and the studies 

related to conceptual structure in this context. In addition, it introduces GIS 

technologies.  Chapter 3 presents detailed information about research methodology 

which consists of research design, a proposed model, sampling, instruments for 

measuring variables, expert validation, validity, reliability, data collection, and data 

analysis method. Chapter 4 explains the results based on the analysis and presents the 

tested hypothesis.  Chapter 5 discusses and reviews the general findings of the study 

and presents the implications, limitations, and recommendations for future studies. 
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CHAPTER 2  

REVIEW OF THE LITERATURE 

Introduction 

This chapter is divided in two parts. The first part reviews the models and 

theories examining “technology acceptance,” including related scientific studies.  After 

that, In order to provide a better understanding about geographic information system 

(GIS) technologies, the second part introduces GIS, including a brief historical 

development, definition, and empirical research that explain why this technology is 

preferred. 

 

Theoretical Framework 

Theoretical Background of Technology Acceptance 

To understand how a system is more preferable over other systems to end users, 

different theoretical models and related research examining user acceptance of new 

technologies will be discussed. These models are drawn from sociology and 

psychology, having been derived from the adoption and diffusion of innovations 

literature, and explain the user’s intention to use technology (Agarwal & Prasad, 1997; 

Davis, 1989; Davis et al., 1989; Fishbein & Ajzen, 1975; Mathieson, 1991; Moore & 

Benbasat, 1991; Rogers, 2003; Venkatesh, et al., 2003). 

  

Diffusion of Innovation Theory (DOI) 

DOI (Rogers, 1983, 2003) is one of the most utilized theoretical perspectives in 

diffusion research. The theory was developed by Rogers (1983, 2003), one of the 
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pioneer researchers and theorists on the diffusion of innovations. Especially over the 

last four decades, this theory has been used in different diffusion research studies to 

explain and predict the adoption of new technologies, practices, and programs, thereby 

providing useful perspectives and tools for researchers. Characterized by well-

developed concepts, this theory’s popularity is growing as a reference framework 

among the diffusion research studies. There are four main elements in the diffusion of 

innovations:  

• Innovation: As a starting point, the definition of ‘innovation’ is especially 

important to understanding the diffusion of innovations. According to Rogers (2003), “an 

innovation is an idea, practice, or project that is perceived as new by an individual or 

other unit of adoption” (p.12). If something is new or seems new to an individual, it is an 

innovation.  Rogers (2003) uses ‘innovation’ and ‘technology’ synonymously. “A 

technology is a design for instrumental action that reduces the uncertainty in the cause- 

effect relationship involved in achieving a desired outcome” (p.13). Rogers (2003) 

describes the five important characteristics of innovation, which affect an individual’s 

rate of adoption. 

o Relative advantage: Rogers defines relative advantage as “the degree to 

which an innovation is perceived as being better than the idea it 

supersedes” (p. 15). Relative advantage is sensitive since some factors 

such as cost, satisfaction, and social status affect factors in measuring 

relative advantage.  

o Compatibility: According to Rogers (2003), “compatibility is the degree to 

which an innovation is perceived as consistent with the existing values, 
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past experiences, and needs of potential adopters” (p. 15). If an innovation 

is not compatible with potential adopters, then rate of adoption will 

decrease. Compatibility means that the technology should be meaningful 

for individuals. 

o Complexity: This is another factor that affects rate adoption. Rogers (2003) 

defines complexity as “the degree to which an innovation is perceived as 

relatively difficult to understand and use” (p. 16). An innovation should not 

be a challenge for users otherwise; potential adopters will not use it. An 

innovation should not require many skills for the adopter. 

o Trialability: Trialability increases the rate of adoption, decreasing the 

uncertainty. Individuals experiment with an innovation on a limited basis. 

This trial may lead to the process of reinvention (Rogers, 2003).  

o Observability: It is the last attribute of innovation. According to Rogers 

(2003) if an innovation’s results are visible to individuals, then peer 

acceptance will be easier and faster. As a result, availability of these all five 

attributes of innovations influence increasing diffusion of innovation 

process.  

• Communication channels are the second element of diffusion of innovations. 

In order to reach mutual understanding, communication is a process that provides 

creating and sharing of information among the participants (Rogers, 2003). The 

channels allow this communication to occur. An innovation uses two different 

communication channels: mass media (TV, radio, newspaper) and interpersonal 

channels (communication among individuals). While mass media channels are more 
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effective than interpersonal channels in creating knowledge of innovation, interpersonal 

channels are more powerful in changing an idea. Thus, interpersonal channels are more 

important in influencing the decision at the act of innovation-decision process (Rogers, 

2003). In addition, Katz, Levin, and Hamilton (1963) state that face-to-face 

communications with earlier adopters influences more heavily the decision to adopt an 

innovation.  

• Social system is the third element of the diffusion of innovations. The diffusion 

of innovation occurs in a social system. Rogers (2003) defines the social system as “a 

set of interrelated units that are engaged in joint problem solving to accomplish a 

common goal” (p. 23). Opinion leaders are key factors in the diffusion process since 

they are part of the social system and influence the earlier adopters’ decisions. For that 

reason, opinion leaders are used effectively in diffusion campaigns. 

• Time is another important variable in the innovation-decision process. As a 

variable in diffusion research, it amounts to a measure of the adoption time of the 

individual. 

 

The Innovation-Decision Process (Stages of Adoption)  

 Rogers (2003) describes information-processing and information-seeking 

activities as guiding the innovation-decision process. The innovation-decision process 

has five important stages.  

 The first step in the innovation-decision process is seeking and attaining 

knowledge. According to Rogers (2003), in this stage, to find out about the innovation, 

individuals inquire about the what, how, and why of the thing. Understanding an 
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innovation -- why and how it works -- and what the innovation is a very important 

variable in the innovation-decision process. Specifically, this type of knowledge may 

encourage individuals to adopt an innovation because as potential users acquire 

information, uncertainty about the innovation is reduced, while understanding of its 

advantages and disadvantages is augmented. 

 The next step involves persuasion. Persuasion takes place when a person forms 

a positive or negative attitude toward an innovation. The obtained knowledge shapes 

individuals’ attitudes about the innovation. Thus, the previous (knowledge) stage 

crucially influences persuasion since uncertainty of an innovation’s functions can affect 

the individuals’ formation of opinions and attitudes in the innovation-decision process.  

 In the decision stage, individuals mentally make a decision whether to reject or 

adopt an innovation. In this stage, innovation is implemented into practice, but 

uncertainty about its advantages and disadvantages -- more precisely, those pertaining 

to the outcomes of the innovation -- may still be a problem. Hence, reinvention may be 

needed in this stage. Reinvention refers to the degree of modification an innovation 

undergoes at the hands of a user during adoption and implementation (Roger, 2003). 

After the reinvention process, implementation of an innovation may be facilitated. 

 After passing through the above stages, individuals make a decision. This 

decision basically represents a resolution regarding a user’s satisfaction or 

dissatisfaction with the innovation’s performance, based chiefly upon the previous 

stages and the innovation’s ability to meet his/her needs (Sahin, 2006).  
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The Theory of Reasoned Action (TRA) 

TRA, developed by Martin Fishbein and Icek Ajzen (1975), was established 

based on relations between attitudes, beliefs, intentions, and behaviors. The 

components of TRA are attitude, behavioral intention, and subjective norm. An 

individual’s behavioral intention predicts actual behavior and determines user 

acceptance. Hence, this theory uses behavioral intention as a main determinant in 

explaining user acceptance (see Figure 1). 

In TRA, behavioral intention is categorized into two different branches: 

individual’s attitude and subjective norm. Individual’s attitude refers to that formed in 

relation to an action or behavior. On the other hand, a subjective norm is shaped by 

normative beliefs and motivation to comply. Both attitudes and subjective norms refer to 

the behavioral intention and therefore influence an individual’s actual behavior.  

Even though TRA provides valuable contributions to literature, there are some 

limitations to this theory. According to Venkatesh et al., (2003), the binary 

representation of attitude and subjective norm is not sufficient to provide a clear 

explanation for individuals’ behavior given evidence that certain other variables such as 

ability, habits, and cultural factors can affect behavior. For that reason, an adequate 

model must take these factors into account. 

 

Theory of Planned Behavior (TPB) 

TPB, developed by Icek Ajzen (1991), extends the TRA by adding a new 

component, “perceived behavioral control” (see Figure 2).This theory is one of the most 

popular frameworks explaining human action (Ajzen, 2002). 
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Figure 1. Theory of reasoned action (TRA; Legris et al., 2003).
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According to TPB, three different beliefs affect human behavioral intention. The first one 

is behavioral belief. In this consideration, the individual’s belief leads to an attitude that 

is defined by favorable or unfavorable feelings about the behavioral outcomes. Second, 

normative beliefs, the individual’s perception about the specific behavior, lead to 

subjective norms.  Other individuals’ judgments, in other words, subjective norm or 

social pressure (friends, parents, and colleagues), affect intention and, eventually, the 

person’s behavior. Third, control beliefs lead to perceived behavioral control related to 

the individuals’ availability of skills and resources to perform a particular behavior 

(Ajzen, 2002; Dillon & Morris, 1996).  

 
Figure 2. Graphical view of theory of planned behavior (Ajzen, 1991).  
 

Thus, TPB provides a better understanding of the roles of perceived behavioral 

control, a factor not evaluated in any other model or theory (Dillon & Morris, 1996). In 

addition, this theory provides useful and composite perspectives in terms of technology 

acceptance, and its framework has provided valuable contributions for future research 

in the area.  
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The Technology Acceptance Model (TAM) 

TAM, developed by Davis (1989), predicts user acceptance and explains how 

users adopt a new technology. According to TAM, when a new technology is introduced 

to users, several factors affect the user’s acceptance of that technology. These factors 

are perceived usefulness and perceived ease of use (see Figure 3). 

Davis (1989) defines perceived usefulness as “a belief that using the new system 

will increase the performance” and perceived ease of use as “the degree to which a 

person believes that using a particular system would be free of effort ” (p. 320).  These 

two important factors affect the user’s attitude toward rejecting or accepting the system.  

According to Davis et al. (1989), in the work environment, performance may be a 

more effective factor for using a system, regardless of the user’s attitude toward the 

system. For example, even if a user does not like a system, the user may still use the 

technology if the technology increases job performance. Hence, the user experiences 

perceived usefulness (Dillon and Morris, 1996). Furthermore, Moore and Benbasat 

(1991) identify several parallels between DOI and TAM. For instance, DOI’s complexity 

and relative advantage are similar to TAM’s perceived ease of use and perceived 

usefulness. Mathieson (1991) compared TPB and TAM and found that both models are 

successful in predicting intention to use technology. According to his results, TPB has 

richer components to predict individual’s behavior but is more complicated than TAM. 

Because of its simplified structure, TAM might be more useful for researchers. Hence, 

TAM is not only better able to predict the intention to use technology, but also easier to 

apply than TPB.  
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Figure 3. The technology acceptance model (Davis et al., 1989).
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 Overall, the results show that DOI and TAM are more successful in predicting 

how an end-user accepts a new system. Besides, TAM is very helpful in determining 

design problems before users fall prey to them. On the other hand, TPB tries to explain 

subjective norm (in other words, social pressure such as friends, parents, and 

colleagues), and how it affects the user’s intention and eventually his or her preference 

for a system. 

  

Studies Examining User Acceptance 

Dillon & Morris (1996) express that, in terms of technology acceptance, there are 

various debates that revolve around whether or not new technologies are really 

accepted by target users. The issue of user acceptance and resistance are very 

important in information technology design and implementation since information 

systems’ performance improve only if they are actually used (Mathieson, 1991). 

Agarwal and Prasad (1997) state that to understand the projected productivity gains, 

users must accept and appropriately use the technology. The more new systems are 

used, the more development and productivity they can have.  

  The technology acceptance model provides valuable contributions to 

understanding the adoption of a new system through its ability to explain or predict an 

individual’s acceptance of technology. Many studies have extended and modified TAM 

as a framework to explain and predict the user acceptance of technology from different 

perspectives (Chau, 1996; Taylor & Todd, 1995; Venkatesh and Davis, 2000; 

Venkatesh et al., 2003). 
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For example, Venkatesh and Davis (2000) proposed to extend TAM by adding 

social influence (voluntariness, image, and subjective norm) and cognitive instrumentals 

(output quality, job relevance) processes into the model. According to Vankatesh and 

Davis (2000), both social influence and cognitive instrumental processes significantly 

affect user acceptance, providing a deeper understanding of the user adoption 

behavior. In addition, Lucas and Spitler (1999) indicate that organizational factors, 

social norms, and characteristics of the job have a strong effect in determining use of 

technology.  

In another study, Hu, Chau, Sheng, and Tam (1999) state that, while perceived 

usefulness is a significant determinant of a user’s attitude and intention to use 

technology, perceived ease of use is not a significant determinant. Similarly, Chau 

(1996) finds that perceived ease of use is not a significant factor in explaining system 

use. Furthermore, Venkatesh and Morris (2000) compared men’s perceptions to 

women’s perceptions of technology use. The results show that while women are more 

significantly affected by social norms and ease of use, men are more strongly affected 

by perceived usefulness.  

Venkatesh et al. (2003) review user acceptance models and theories and 

compare eight prominent models of user acceptance of technology with their extensions 

in terms of differences and similarities. After providing a detailed review, the authors 

formulate the unified theory of acceptance and use of technology based on an 

amalgamation of the different models. In so doing, they cite four main determinants to 

predict intention to use of technology in the model: performance expectancy, effort 

expectancy, social influence, and facilitating conditions.  In addition, the authors 
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introduce experience, gender, age, and voluntariness of use as moderators in the 

model.  

The most recent study was conducted by Yalcinkaya (2007) in context of 

policing. The researcher studied adaptation of the Police Network System (POLNET) 

among the police officers in TNP. This study used a combined model based on 

technology acceptance and adoption models and theories. Consistent with the prior 

research, this study found that perceived ease of use and usefulness significantly 

affected intention to use, but subjective norm (social influence) had a direct negative 

effect on intention to use the system.  

 

Geographic Information Systems (GIS)  

Development of GIS  

The early development of GIS began in the mid-20th century (Foresman, 1998). 

GIS growth at the government level started in Canada, which pioneered GIS by 

developing the Canada Geographic Information Systems (CGIS). This system was used 

by the Canadian government to perform intensive mapping of Canadian natural 

resources and land inventory. Using GIS at the government level justified its usefulness 

by presenting more accurate and cheaper results than human work (Goodchild, 2000).  

In the same period, the U.S. Bureau of the Census and Harvard University’s 

laboratory developed and designed a software program making spatial analysis. 

However, like many other technologies, early GIS applications had some challenges 

and limitations, such as very slow processor speeds and limited disk storage capacity 

(Foresman, 1998).  
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Initially, GIS applications were designed for mainframe computers, which were 

very slow and expensive. However, by the late 1970s, rapid developments in computer 

performance, such as increasing storage capacities and processing speeds, made it 

possible to transfer GIS applications (software) to standard personal computers 

(affordability). Hence, a number of computer users and companies sought to take 

advantage of much more refined spatial databases and different types of analysis in 

their respective fields (Foresman, 1998; Goodchild, 2000).  

  In the following years, with the expanding number of computers and 

appearance of global systems like the internet, GIS applications grew very rapidly. This 

rapid improvement trend has helped GIS become a worldwide enterprise by branching 

into different fields across many countries. Another important factor in the expansion of 

GIS is the development of easier software interfaces for users. In contrast to earlier 

versions of GIS applications, the current versions are presented with an intuitive 

interface for users. The early versions of GIS, with their overly complex interfaces, were 

very difficult and presented a significant challenge for the users (Goodchild, 2000). 

 

Application of GIS 

 Murphy (1995) defines GIS as special information systems that integrate 

spatially referenced and descriptive data into the problem-solving process.  Hence, GIS, 

with its ability to perform spatial analysis, allows the decision maker to make accurate 

and effective decisions for solving a problem. Smelcer and Carmel (1997) made an 

effort to illustrate the importance of GIS. They found that as a technological tool, GIS is 
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faster and more effective in solving problems in difficult tasks, thus keeping the 

problem-solving time from increasing significantly. 

  Moreover, a number of studies focusing on the impact of GIS on increasing job 

performance drew attention to the importance of map visualization for presenting 

complex and multi-dimensional information to decision makers (Dransch, 2000; Denis & 

Carte, 1998; Jarupathirun & Zahedi, 2007; Mennecke, Crossland & Killingsworth, 2000; 

Smelcer & Carmel, 1997; Speier, 2006; Swink & Speier, 1999).     

 Today, using visual problem representation to increase decision maker 

performance is a very important and effective method. Therefore, visualization has been 

presented as a helpful and supportive tool (Dransch, 2000).  In general, using 

visualization enhances the decision maker’s performance, facilitating an understanding 

of complex data (Vessey, 1991). According to DiBiase (1990), throughout the problem 

solving process, individuals prefer visual thinking and use visualization aids to solve the 

problem. They use visualization to comprehend complex data because visual thinking 

allows individuals to make a mental model, which facilitates the interpretation of 

information and the solving of the problem (Dransch, 2000). Therefore, visualization of 

complex data is an important tool for the decision maker.  

 In terms of the visualization of complex data, GIS is a kind of display tool, 

visualizing the data to provide different types of presentations for the users (Smelcer & 

Carmel, 1997). According to Vessey (1991), humans have limited processors for 

storing, retrieving, and processing data. Hence, GIS helps the decision maker in dealing 

with complex and large volumes of spatial information.  
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 GIS applications create one display combining the multiple data into a single map 

(Rich, 1995). This combining facilitates understanding the complexity of data. Therefore, 

GIS plays an important role and allows users access to large amounts of data from 

various sources.  

 

A Helpful Tool for Law Enforcement Agencies 

 Today, accurate information is very important and valuable for fighting crime 

among law enforcement agencies. Therefore, the use of different effective GIS 

applications has become popular among police departments. One of these 

applications is crime mapping. Law enforcement officers have been using crime 

maps since police units were first established. They used paper maps and push pins 

to view patterns of crime. With amazing developments in computer processing, the 

capacity of data storage has increased the granularity of detail in the visualization of 

data on a map. Hence, police units have started to use computerized recorded crime 

data for crime mapping and analytical purposes.  

 It should be clear that computerized crime mapping is one of the basic of 

examples of GIS applications. It is beyond the focus of this study to examine all GIS 

systems, but explaining some main applications, such as crime mapping, used in law 

enforcement agencies can be helpful to understand the concept. Thus, to clarify the 

meaning of crime mapping, three main functions of crime mapping have been 

adopted by Boba (2009, p. 20). 

• To facilitate visual and statistical analyses of the spatial nature of crime 
and other types of events 

• To enable analyst to link unlike data sources together based on 
common geographic variables  
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• To provide maps that help to communicate analysis results  

 According to Ratcliffe (2000), crime mapping is an effective method used by 

law enforcement in which incident locations and types of crime are geo-coded and 

mapped using GIS. Besides, “[c]omputerized mapping has many crime prevention 

and control applications. Mapping software's unique ability to overlay disparate data 

sets makes it an excellent tool for identifying factors related to the multidimensional, 

multifaceted crime problem” (Rich, 1995, p.1).  

 Rich (1995) states that law enforcement agencies use computerized mapping 

for a better understanding of the reasons underlying criminal and social problems in 

the community,  particularly the relationship between crime and its possible factors. 

Thus, this clear perspective helps agencies to make better tactical and strategic 

plans for fighting crime. 

 GIS applications support law enforcement agencies in many ways. However, 

they are most commonly used for operational purposes and cooperation with the 

community. Crime mapping is a vital instrument for operational and tactical actions 

of law enforcement organizations. Specifically, it is used to detect high crime density 

areas called hot spots (Eck et al., 2005).  

 Many law enforcement practitioners have drawn attention to the benefits of 

identifying hot spots, of law enforcement’s capability to visualize crime patterns on a 

map. Additionally, crime mapping allows police officers to see different layers of 

information on a single map at the same time. The hot spots can be examined by 

overlaying several weeks, months, and years. Hence, they can visually signify the 

changes in the area. Defining the highest concentrations of crime is very helpful to 
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police units. Once identified, these concentrated areas can show officers where 

patrol activities should be focused. 

Getis et al. (2000) also highlight the importance of crime mapping for police 

units. If the crime data are geo-coded correctly, crime mapping plays a key role in 

understanding criminal behavior, providing many different aspects of crime patterns. 

Hot spots clearly display associations between the population characteristics and 

crime patterns. Hence, analyzing the characteristics of concentrated areas might 

help police agencies to uncover the reasons behind systemic criminal behavior.  

Crime mapping and its ability to give a holistic perspective on all events in an 

area has been a fundamental technique for police officers since the origin of the 

patrol service; Hence, the newest and most detailed information helps officers feel 

more comfortable and safe during their shifts, in that they are presented with easily 

interpretable and highly organized data, allowing them to focus their energy on more 

crucial policing activities. Additionally, the system allows dispatchers and supervisors 

to locate calls and direct the nearest patrol cars and other response units to the 

scene. As a result, crime mapping increases the performance of police officers and 

commanders by providing an invaluable contribution to their service (Groff & La 

Vigne, 1998).  

 Another advantage of GIS is its enhancement of cooperation between police 

agencies and their communities. In today’s society and with the development of 

communication technologies, a number of law enforcement agencies have started to 

inform local residents about recent criminal activities via the internet. This allows the 

community to view recent changes in criminal activity in their neighborhood. They 
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can follow easily what happens on their block, their street, or more broadly, in their 

entire city. Therefore, this activity creates cooperation between the police 

department and the community (Hirschfield & Bowers, 2001; Eck et al., 2005; 

Ratchliffe, 2000; Mamalian & La Vigne, 1999). 

 

The Use of GIS in Policing  

 GIS applications are supportive implementations for police departments. The 

implementation of GIS is not easy for the departments because it requires advanced 

technical skills of programming and designing. However, once implemented, the system 

allows easy access to all users (Groff & La Vigne, 1998). 

 Pattavina (2005) has identified the changing philosophy of policing as one of the 

main reasons for the increasing use of computerized crime mapping among law 

enforcement agencies. In the last three decades, there has been an important 

movement from reactive policing to problem-oriented and community policing. In 

addition, amazing developments in technology have led many police agencies to use 

computerized methods in their crime fighting activities.  

 A large survey analyzing including many police agencies in the U.S was 

conducted by the Crime Mapping Research Center (CMRC) of the National Institute 

of Justice in 1997. In this research, Mamalian, La Vigne and the staff of the CMRC 

(1999) aimed to define which departments use GIS and computerized crime mapping 

and why the others do not use these tools in their activities. In this study, it was 

concluded that law enforcement agencies appreciate the benefits of GIS applications 

and computerized crime mapping systems to support their operations. It was 

reported that crime mapping is a helpful and valuable tool for their agencies. 
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Weisburd and Lum (2005) also studied the use of GIS applications in U.S. police 

departments and concluded that there is an increasing trend in the use of 

computerized crime mapping among police departments.  

In another study, Crime Mapping: New Tools for Law Enforcement, Vann and 

Garson (2003) posit that GIS has become an important part of police activity and 

decision making processes because of the effectiveness of its various applications 

and that there is no doubt that GIS applications such as crime mapping will become 

an even more crucial tool for many law enforcement agencies in the future. 

          There are many examples of police departments which have successfully 

implemented and utilized GIS applications, including the Chicago and New York Police 

Departments. Chicago PD was the first law enforcement agency to use crime mapping 

in the United Sates. The New York Police Department’s (NYPD) success in fighting 

crime is another good example. Baltimore, MD; Washington, DC; Indianapolis, IN; and 

New York all use a kind of GIS program called COMPSTAT rather than a computerized 

crime mapping program. COMPSTAT not only provides crime maps, but also helps law 

enforcement officers to make tactical analyses and strategic plans. In COMPSTAT 

meetings, supervisors are questioned about events and how they responded to problem 

situations. Therefore, the successful application of crime mapping is used to command 

and control decisions in many American police departments (Groff & La Vigne, 1998). 

 

The Reasons to Use GIS in Police Departments 

 One of the important factors supporting the use of crime mapping systems is 

the set of successful examples of applications among the police agencies, such as 
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the Information Collection for Automated Mapping System in Chicago, CrimeStat in 

Philadelphia, and COMPSTAT in New York. Vann and Garson (2003) state that 

COMPSTAT played a crucial role in reducing crime in New York City in the 1990s. 

They delineate four main advantages of COMPSTAT: 

• Timely and accurate intelligence 

• Effective tactics 

• More successful function for personnel resources 

• Relentless follow-up and evaluation of the process. 

 In another study, Weisburd and Lum (2005) lay out another set of reasons to 

use computerized crime mapping in policing. They reported that crime mapping was 

mostly used for hot spots policing and for developing response strategies for the 

units.      

Johnson (2000) points out that each operational activity in a police agency 

consists of spatial relationships because everything police officers manage, such as 

crimes, incidents,  vehicle and officer locations, and streets, has a location.  Hence, 

to gain the advantage of a geographic approach, many law enforcement agencies 

are choosing multiple GIS applications as key elements to support policing activities. 

 In sum, GIS, with its multiple applications, allows law enforcement to 

determine where and how resources (personnel and technology) can most effectively 

be used. It is clear that the numerous benefits of GIS technologies have been 

recognized in policing activities, and the rapid spread of these systems shows that 

this technology will be a crucial ingredient of future crime assessment and reduction 

strategies for police agencies.  
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Conclusion 

In this review, the development and use of GIS in law enforcement organizations 

have been presented with various researchers’ findings to provide a more 

comprehensive understanding of GIS as a spatial decision support system with spatial 

capabilities. Researchers agree that GIS is a powerful tool, which facilitates the 

understanding of complex and multi-dimensional information for decision makers. 

In addition, the reviewed studies have provided useful explanations and 

predictions about the conceptual framework.  As a framework, technology acceptance 

has achieved a strong position among scholars and practitioners. Particularly, with the 

appearance of a new paradigm shift from system-centered to user-centered research, 

the studies examining user acceptance of a new technology have become some of the 

most often applied research areas in information science literature (Venkatesh et al., 

2003).  

In this study, the conceptual framework is based on technology acceptance. The 

fundamental models and theories -- diffusion of innovation (DOI), the technology 

acceptance model (TAM), and theory of planned behavior (TPB), and other related 

studies -- have been reviewed to explain the concept of user acceptance. These 

theories and models offer a well-developed conceptual framework for the study of 

technology acceptance.  
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CHAPTER 3  

METHODOLOGY 

Introduction 

 This section explains the research design and methodology used to conduct this 

study. First, it presents the research model and variables that were used to answer the 

research question and to test the hypothesis. The following part presents a detailed 

account of the research methodology, including sampling, instruments for measuring 

variables, expert validation, validity, reliability, data collection, data analysis plan, and 

criteria for the statistical analysis. 

 

Research Design 

A survey design was used in this study. For researchers in social sciences, the 

survey design is a commonly preferred method to understand and predict human 

behaviors in a group, organization, or society. In terms of efficiency, the characteristics 

of the survey may help researchers to make a more successful assessment of human 

opinions, beliefs, perceptions, and attitudes. Ajzen and Fishbein (2005) argue that 

attitudes are the main predictors of human behavior. In this sense, this study attempted 

to understand TNP members’ attitudes, thoughts, and perceptions toward using GIS 

applications in policing. Creswell (2009) states that, in a quantitative study, the 

questions should be derived from a theory or model. Thus, this study uses instruments 

derived from diffusion of innovation (DOI; Rogers, 2003), the technology acceptance 

model (TAM; Davis, 1989), and the theory of planned behavior (TPB; Ajzen, 1991). 
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As a result, it is expected that using effective survey research will be very helpful 

in determining and explaining the factors affecting acceptance of geographic information 

systems (GIS) technologies in the Turkish National Police (TNP).  

 

Research Model 

The research model used in this proposal is mainly adopted from the three 

previously mentioned theories -- DOI, TAM, and TPB -- and is consistent with the 

combined model proposed by Hu, Lin, and Chen (2005). In the study, the researchers 

empirically tested the factor model’s effectiveness for explaining officers’ acceptance of 

intelligence and security informatics technology.  

In the model used in this proposal, five constructs are used as determinants of 

user acceptance: efficiency gain, perceived usefulness, perceived ease of use, social 

influence, and attitude. The constructs of perceived ease of use, perceived usefulness 

and attitude are derived from TAM, being the core variables there of (Davis, 1989). 

Efficiency gain is derived from the factor model proposed by Hu, Lin, and Chen (2005). 

Social influence is adopted from the unified model proposed and tested by Venkatesh et 

al., (2003).  

In this research model, TAM is the predominant model for studying technology 

acceptance.  However, TAM has been criticized by different researchers due to its 

limitations in explaining user acceptance. Venkatesh and Davis (2000), Wu and Wang 

(2005), and Legris et al. (2003) suggest that TAM needs to be strengthened and 

extended by including new variables related to processes of human and social change. 
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In this manner, Venkatesh and Davis (2000) extended TAM by strengthening the 

key constructs of the model to provide better understanding. They proposed a study to 

extend TAM by adding social influence (voluntariness, image, and subjective norm) and 

cognitive instrumentals (output quality, job relevance) processes into the model. 

According to Venkatesh and Davis (2000), both social influence and cognitive 

instrumental processes significantly affect user acceptance; their inclusion, therefore, 

provides a deeper understanding of the user adoption behavior.  

Mathieson (1991) accepted TAM as a predictive model but suggested that using 

TAM and TPB together would increase effectiveness of measurement and eliminate the 

limitations. Thus, these kinds of integrations and extensions can provide a greater 

explanatory power than each theory alone.  As shown in Figure 4, it is expected that the 

proposed model will provide a more comprehensive understanding of the behaviors 

related to the GIS usage of police officers.  

Research Question: What factors affect police officers’ behavioral intent to 

use/adopt GIS technologies in TNP? 

 

Variables and Hypothesis 

Endogenous (Dependent) Variable: Intention to Use 

 In this research, the dependent variable is intention to use the GIS technologies 

in TNP. This latent variable is justified and empirically supported in different studies (Hu 

et al., 2005; Venkatesh & Davis, 2000). Fishbein and Ajzen (1975) state that intention 

has a powerful effect on behaviors.
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Figure 4. Research model.
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Sun and Zhang (2004) posit that behavioral intention provides more accurate results in 

predicting system usage than user satisfaction and expectation. Considering the nature 

of TNP, this study takes “intention to use” as its dependent variable rather than system 

usage is. This is because if a user does not adopt and implement a system voluntarily, 

the results culled purely from whether and to what extent the system was used may not 

accurately explain the real opinions of users. Hence, it is assumed that focusing on 

intention could reflect more accurately the consequences related to the usage of 

technology. 

 

Exogenous (Independent) Variables 

Attitude  

 According to TAM, attitude is used to determine perceived ease of use and 

perceived usefulness. Attitude explains the users’ beliefs about the usage of the 

technology or system (Davis, 1989). 

H1: A police officer’s attitude towards the GIS technologies has a positive 
influence on his/her intention to use the system. 
 
 
 

Perceived Ease of Use 

Davis (1989) defines perceived ease of use (PEU) as the “the degree to which a 

person believes that using a particular system would be free of effort ” (p. 320). 

According to TAM, perceived ease of use has a significant effect on both perceived 

usefulness and attitude. This means that if users perceive the system or technology as 

easy to use, they more readily accept the technology as a useful tool. Similarly, when 

they perceive the system’s ease of use, their attitude toward the system is affected.  
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H2: PEU has a positive influence on attitude of police officers using the GIS 
technologies.  
 
H 3: PEU has a positive influence on PU of police officers using the GIS 
technologies. 

 
 
 
Perceived Usefulness 

Davis (1989) defines perceived usefulness (PU) as “the degree to which a 

person believes that using a particular  system would enhance his or her job 

performance" (p. 320). PU explains system effectiveness in terms of improved 

productivity and performance and decreased consumed effort, time and money (Hu et 

al., 2005).  

H4: PU has a positive influence on Intention of police officers using the GIS 
technologies.  
 
H5: PU has a positive influence on Attitude of police officers using the GIS 
technologies.  
 
 
 

Efficiency Gain 

Hu et al. (2005) define efficiency gain as “the degree to which an officer 

perceives his or her task performance efficiency would be improved through the use of 

COPLINK” (p. 238). In most cases, among law enforcement officers, response time is a 

crucial measure of an officer’s task performance. Hence, efficiency gain is an important 

determinant in the technological context. Another study by Crossland and Wynne (1994) 

implies that significantly improved performance is associated with GIS as an SDSS 

technology, since using GIS apparently improves human problem solving capacity by 

decreasing problem solution time and increasing the accuracy of decision making based 
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on the spatially referenced information.  Officers are more likely to consider GIS 

applications to be useful when it increases task performance. 

H6: Efficiency gain has a positive influence on the PU of police officers using the 
GIS technologies. 
 
 
 

Social Influence 

Social influence is defined as “the degree to which an individual perceives that 

important others believe he or she should use the new system” (Venkatesh et al., 2003, 

p. 451). In the literature, social influence has surfaced as a direct determinant of 

behavioral intention in various forms: subjective norm (Ajzen, 1991; Davis et al., 1989; 

Fishbein & Azjen, 1975; Mathieson, 1991; Taylor & Todd 1995), social factors 

(Thompson et al., 1991) and image (Moore and Benbasat, 1991).  

 Subjective norm in TRA, TPB, and TAM2 is defined as an important factor in 

determining intention to use information technology. According to TPB and DOI, 

subjective norms, social norms and interpersonal communications between users and 

their peers and supervisors have a significant effect on intention behavior (Ajzen, 1991; 

Rogers, 2003).  Moore and Benbasat (1991) used the concept of image, originally 

called “relative advantage” by Rogers (1983). Moore and Benbasat (1991) define image 

as “the degree to which use of an innovation is perceived to enhance one's image or 

status in one's social system” (p.195). 

 Rogers (2003) argues that gaining social status is a strong motivation for an 

individual within a society. Hence, if using a system like GIS increases prestige among 

colleagues, police officers can use the technology or system to gain prestige. Moreover, 

the newly obtained prestige influences other police officers’ perceptions about the 
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system in their work environment. Considering the hierarchical work environment of 

police organizations, social influence could be a powerful determinant of intention to 

use. Hence, I hypothesized the following:  

H7: Social influence has a positive influence on intention of police officers using 
the GIS technologies.  

 
 
 

Survey Construction and Measurement Items 

The questionnaire used in this study consists of items adopted from Agarval and 

Prasad (1997); Davis (1989), Davis et al. (1989), Moore and Benbasat (1991), 

Thompson et al. (1991), Taylor and Todd (1995); Venkatesh and Davis (2000), and 

Venkatesh et al. (2003) (see  
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Table 1). 

Here is an example: 

1. GIS addresses my job-related needs. 

(….) Totally disagree (….) Disagree (….) Neutral (….) Agree (….) Totally agree 

 

Data Collection 

A survey instrument was constructed to derive data for this research. The survey 

questions were designed to elicit data aimed at answering the research questions. All 

variables, such as perceived usefulness and perceived ease of use, were assessed via 

a survey in 5-point Likert scaling design (1 = strongly disagree, 2 = disagree, 3 = 

neutral, 4 = agree, 5 = strongly agree). The survey instrument measured variables of 

gender, age, rank, educational level, service year, and city. 
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Table 1  

Survey Items 

 Construct Items 

1 

Perceived Usefulness 
 
Adopted from 
Davis (1989); Davis et al. 
(1989); Moore and 
Benbasat, (1991) 

PU1: Using the GIS applications improves my performance in my job. 

PU2: Using the GIS provides a better service improving the quality of the work I do. 

 PU3: The GIS gives me a greater control over my job. 

PU4: Using the GIS in my job increases my task capacity. 

PU5: Overall, I find GIS applications to be useful in my job. 

2 

Perceived Ease of Use 
 
Adopted from 
Davis (1989); Davis et al. 
(1989); Moore and 
Benbasat, (1991) 

PEU1: My interaction with the GIS technologies is clear and understandable. 

PEU2: Using a GIS application does not require a lot of skill. 

PEU3: Using a GIS application does not require a lot of mental effort. 

PEU4: Learning to operate the system is easy for me. 

PEU5: I would find the system to be flexible to interact with. 

PEU6: Overall, I believe that the system is easy to use. 

3 

Social Influence 
 
Adopted from 
Thompson et al. (1991) ; 
Venkatesh et al. (2003) 

SI1: People who affect my behavior, such as my supervisors, think that I should use the GIS. 

SI2: My colleagues think that I should use the GIS. 

SI3: The senior management of my department supports the use of the GIS system. 

SI4: In general, the organization supports the use of GIS. 

(table continues) 
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Table 1 (continued). 

 Construct Items 

4 

Efficiency gain 
 
Adopted from 
Davis (1989); Davis et al. 
(1989); Moore and 
Benbasat, (1991) 

 EG1: Using GIS reduces the time I spend completing my job-related tasks.  

EG2: Using GIS saves me time. 

EG3: GIS  allows me to complete my task in much less time  

EG4: GIS allows me to accomplish tasks utilizing less staff. 

EG5: Overall, using GIS increase task efficiency making it easier to do my job. 

5 

Attitude 
 
Adopted from 
Taylor and Todd (1995); 
Thompson et al. (1991); 
Venkatesh et al. (2003) 

ATT1: I like working with the system. 

ATT2: I think using the system is boring. 

ATT3: The system makes work more interesting. 

ATT4: Working with the system is fun. 

ATT5: In policing, using this system is a good idea. 

6 

Intention 
 
Adopted from 
Venkatesh & Davis (1996); 
Venkatesh & Davis (2000); 
Agarval & Prasad (1997) 

BI1: Given that I have access to the GIS, I intend to use it in my job. 

BI2: Whenever possible, I would use GIS for my tasks. 

BI3: To the extent possible, I would use GIS applications to do different things, policing or non-policing.  

BI4: I intend to increase my use of GIS applications for work in the future. 
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In this research, a mixed-mode survey strategy was used. According to the 

mixed-mode strategy, traditional survey methods for reaching participants, such as mail 

and fax, are used when an e-mail survey is not possible. In recent years, online surveys 

have been very popular and have spurred many advances in the area of survey 

methodology (Cobanoglu & Cobanoglu, 2003). The major advantages of using this type 

of survey are its speed, low cost, and ease of access to distant geographic areas 

(Cobanoglu, Warde & Moreo, 2001). In the study, I used personal email addresses or 

email groups which are used by the participants for the online survey. If direct contact 

could not be provided with the respondent, I sent the surveys via standard mail.  

 

Population and Sampling 

In this survey, the unit of analysis is the law enforcement officers in the Turkish 

National Police (TNP). The purposive sampling method was used in this study. In the 

purposive sampling method, the researcher defines certain criteria to draw a sampling 

frame. Since the number of the officers using GIS applications is limited, based on the 

pre-established criteria, the sample was selected from police officers using GIS 

applications in this determined frame.  

 According to Harris and Schaubroeck (1990), in the type of structural equation 

modeling that was used in this research, a sample size of 200 is enough to administer a 

reliable analysis. Therefore, I surveyed at least 200 officers from different cities in 

Turkey. 
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The Structure of Turkish National Police 

  The Turkish National Police (TNP) is structured as a centralized and provincial 

organization. The TNP headquarters is located in Ankara, the capital city of Turkey. This 

structure is overseen by the General Director of Security, who is appointed by the Prime 

Minister (Ozcan & Gultekin, 2000). The general director leads the headquarter divisions, 

consisting of twenty-nine different departments, such as terrorism, information 

technology, personnel, organized crime, and education departments. Each of these 

departments is headed by a first-degree police chief. As a provincial organization, there 

are 81 city security departments. Subordinate to these departments, there are 751 town 

security directorates, 22 border gates, and 834 police stations located throughout 

Turkey.  

  Each of the city police chiefs is appointed by headquarters, and their duties are 

coordinated by the related departments in Ankara. All policies and directives are 

planned in headquarters and put into practice by headquarter divisions and city police 

departments (Cerrah, 2006). These organizational characteristics show that the TNP 

has strong hierarchical structure. In its vertical hierarchy, the policies, regulations, and 

procedures are tightly enforced and the chain of command, rights, and duties are strictly 

defined (Durmaz, 2007). 

 

Validity and Reliability 

The concept of validity and reliability are important considerations in the selected 

method and construction of the measurement. Reliability is the degree to which a 

measurement presents highly similar and uniform results each time when measures are 
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repeated in the same situations (Case, 2007). In this study, Cronbach’s alpha 

coefficient, which is a widely accepted measurement for reliability testing was used. 

Santos (1999) defines Cronbach’s alpha as “the internal consistency or average 

correlation of items in a survey instrument to gauge its reliability” (p.1).  To ensure the 

reliability of the instrument, the Turkish version of the survey questions was reviewed by 

three different Turkish native speakers. In addition, the second indicator of the attitude 

variable was worded negatively. This method was used to test the strength of the 

responses based on the suggestions of Babbie (2008). 

Validity can be explained as “the extent that the measurement procedures 

accurately reflect the concept we are studying” (Case, 2007, p. 181). This means that, 

with the chosen measurement, the researcher can present his or her findings in 

confidence (Mentzer & Flint, 1997). Different types of validity measurements are used 

by researchers, such as external validity (related response rate) and content validity. In 

this study, the questionnaire included questions, adapted from the literature, whose 

content validity had already been established. It is expected that the survey gave 

consistent and uniform results each time. 

 

Data Analysis Plan 

The data gathered in this study included a self-administrated survey. In order to 

analyze the data derived from the survey instrument, I used structural equation 

modeling (SEM), a multivariate statistical technique, to analyze the quantitative data via 

the AMOS 16.0 software. SEM is a combination technique that provides a confirmatory 
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factor analysis and path analysis to explain the causal relationship among sets of 

variables (Hox and Bechger, 1998). 

Confirmatory factor analysis (CFA), articulated as a kind of measurement model, 

provides a construct validity test for the scales (Harrington, 2009; Streiner, 2006). 

Construct validity is an examination of how constructs are related to each other. A 

construct is an unobserved latent factor whose usefulness has been empirically 

supported (Harrington, 2009).  The use of CFA is “to identify latent factors that account 

for the variation and covariation among set of indicators” (Brown, 2006, p. 40). CFA is 

‘”a stand- alone analysis or a component or preliminary step of SEM analysis” 

(Harrington, 2009, p. 12).  

After validation of the measurement models using confirmatory factor analysis, 

SEM was utilized to examine the casual or structural paths between the latent variables. 

The structural equation model develops path analysis by creating paths between 

observed (manifest) and latent (unobserved) variables that could not be directly 

measured (Streiner, 2006).  

 According to Farrell (1994), the main advantage of SEM is its ability to handle 

models regarding latent variables. Thus, SEM is the most appropriate method for this 

research since the variables used in this study are latent variables that describe casual 

relationships and effects in the structural model. This study used six latent variables; 

perceived ease of use, perceived usefulness, social influence, efficiency gain, attitude, 

and intention. Therefore, there are six different measurement models in the study. Each 

of them were developed and validated by CFA.  
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Criteria for the Statistical Analysis 

 Level of significance: The significance level is used for rejecting the hypothesis in 

hypothesis testing. The customary chosen significance of level is 0.05 or 5% (p < 0.05) 

in this study. It means that "we are about 95% confident that we have made the right 

decision" (Spiegel & Stephens, 2008, p. 246). 

 Reliability level: Cronbach's alpha is used to measure the internal consistency 

reliability of the items in this study.  Morgan et al. (2004) describe this measurement: 

"Alpha is based on a correlation matrix and is interpreted similarly to other measures of 

reliability; alpha should be positive and usually greater than .70 in order to provide good 

support for internal consistency reliability" (p. 136).  Thus, a criterion of .70 or higher 

was set for assessing the reliability of the scale. 

 Factor loading:  Factor loadings are “standardized estimates of the regression 

slopes for predicting the indicators from the latent factor” (Brown, 2006, p. 15). Although 

there is no certain cutoff rule for removing the low loading factors, it is suggested that  

the loadings below .30 should be removed (Harrington, 2009; Tabachnick & Fidell, 

2007).  Therefore, only loadings above .30 were interpreted in this study. 
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CHAPTER 4  

FINDINGS AND DATA ANALYSIS 

Introduction 

This chapter explains the findings based on the data analysis. It is aimed to 

answer the research questions and research hypotheses. First, descriptive statistics of 

the control and exogenous and endogenous variables are presented. After that, 

bivariate correlations are provided to show the correlation matrixes of the constructs. In 

addition, a reliability analysis is presented to test the internal consistency of the 

instruments. Second, the confirmatory factor analysis and structural equation model are 

provided to validate the measurement models and demonstrate the estimates of the 

study. Lastly, the research hypotheses are tested based on the findings of structural 

equation modeling. 

 

Descriptive Statistics 

The study was conducted among the Turkish National Police (TNP) officers. A 

total of 520 surveys were distributed to the officers who use GIS applications in the 

units. Of the 520 subjects reached, 342 responded to the questionnaire, representing a 

65% response rate. Considering the limited study population and relevant literature, 

65% is a high response rate.  

Twenty-seven respondents were not used because their surveys were missing 

more than 30% of the responses. After this elimination, the remaining 315 respondents 

were handled using the data imputation method, which replaced the missing values with 

the series mean without losing any cases. This method was employed to keep the 
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sample size at 315. Hence, the final data set for the study consisted of 315 subjects. 

 

Descriptive Statistics for Control Variables 

The study includes six control variables: educational level, service year, age, 

gender, rank, and city. These variables represent the organizational and demographic 

characteristics of the respondents. Table 2 presents the percentage distributions and 

frequencies of each control variable. 

Table 2  

The Percentage Distributions and Frequencies of Each Control Variable 

Variable # Attributes Frequency Percent Cumulative 
% 

Gender 

1 Male 308 97.8 97.8 

2 Female 7 2.2 100 

Total   315 100  

Age 

1 Less than 21 2 0.6 0.6 

2 Between 21 and 30 199 63.2 63.8 

3 Between 31 and 40 98 31.1 94.9 

4 Between 41 and 50 15 4.8 99.7 

5 More than 51  1 0.3 100 

Total   315 100  

Service Year 

1 Between 1 and 5 years 191 60.6 60.6 

2 Between 6 and 10 42 13.3 74.0 

3 Between 11 and 15 55 17.5 91.4 

4 More than 16 years 27 8.6 100.0 

Total   315 100.0  

Rank 

1 Police Officer 295 93.7 93.7 

2 Sergeant 2 0.6 94.3 

3 Liutenant 2 0.6 94.9 

5 Superintendent 16 5.1 100.0 

Total   315 100.0  

(table continues) 
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Table 2 (continued). 

Variable # Attributes Frequency Percent Cumulative 
% 

Graduated 
Level 

1 High School 10 3.2 3.2 

2 College 128 40.6 43.8 

3 University 156 49.5 93.3 

4 Master  16 5.1 98.4 

5 PhD 5 1.6 100.0 

Total   315 100.0  

City 

1 Adana 6 1.9 1.9 

6 Ankara 25 7.9 9.8 

10 Balikesir 7 2.2 12.1 

16 Bursa 27 8.6 20.6 

20 Denizli 7 2.2 22.9 

23 Elazig 8 2.5 25.4 

34 Istanbul 195 61.9 87.3 

38 Kayseri 3 1.0 88.3 

43 Kutahya 7 2.2 90.5 

44 Malatya 5 1.6 92.1 

45 Manisa 4 1.3 93.3 

53 Sivas 5 1.6 94.9 

63 Sanliurfa 7 2.2 97.1 

65 Van 4 1.3 98.4 

71 Kirikkale 5 1.6 100 

Total  315 100.0  

 

 
 In this study, respondents are predominantly male (97.8%) with 2.2% female 

population. Considering that the ratio of the female police officers is between 5 and 6% 

in TNP, 2.2% is slightly under the overall female population ratio. 

 Of the total 315 subjects, 2 respondents (0.6%) were less than 21 years old, 199 

respondents (63.2%) were between 21 and 30 years old, 98 (31.1%) respondents were 

between 31 and 40, 15 respondents were between 41 and 50 (4.8%), and 1 respondent 
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(0.3%) was more than 51 years old. As shown in Table 2, while the age group between 

21 and 30 constitutes the largest portion, the age group greater than 51 years old is the 

smallest portion of the sample. 

 The years-of-service variable was distributed into four different categories to 

explain the experience level of respondents. Of the 315 respondents, 191 respondents 

(60.6%) had between 1 and 5 years of service, 42 respondents (13.3%) had between 6 

and 10 years of service, 55 respondents (17.5%) had between 11 and 15 years of 

service, and 27 respondents (8.6%) had more than 16 years of experience.  

Of the total 315 respondents, 295 respondents (93.7%) were police officers, 2 

respondents (0.6%) were sergeants, 2 respondents (0.6%) were lieutenants, and 16 

respondents (5.1%) were superintendents. As shown in Table 3, while police officers 

comprise 93.7% of the sample, the ranked officers are 6.3%. 

The graduated-level variable reflects the highest education level degrees of the 

respondents. Of the total sample, 10 respondents (3.2%) graduated from high school, 

128 respondents (40.6%) graduated from two-year colleges, 156 respondents (49.5) 

graduated from four-year universities, 16 respondents (5.1%) held master’s level 

degrees, and 5 respondents (1.6%) had obtained PhD level degrees. The results show 

that the largest part of the graduation level of the respondents clusters around the 

bachelor’s and two-year college degrees (49.5 % and 40.6%, respectively). 

The survey questionnaire was conducted in fifteen cities of Turkey. The majority 

of the responses (247; 78.4%) were received from the biggest cities of Turkey: Istanbul, 

Bursa, and Ankara. This is not surprising because these three big cities have the 

greatest number of employees who use the GIS applications in their units. The first 
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largest response rate was gathered from Istanbul with 195 respondents (61.9%). The 

second biggest response rate was received from Bursa with 27 respondents (8.6%). 

The Bursa police department is one of the pioneer police organizations which 

encouraged the use of GIS applications in their units as well as the first to use a crime 

mapping program among the TNP. The next response rate is Ankara with 25 

respondents (7.9%), and the rest of the 68 respondents (21.6%) were from smaller 

regional cities: Elazig (2.5%), Sanliurfa (2.2%), Kutahya (2.2%), Denizli (2.2%), Balikesir 

(2.2%), Adana(1.9%), Malatya (1.6%), Sivas (1.6%), Kirikkale (1.6%), Van (1.3%), 

Manisa (1.3), and Kayseri (1.0%). 

 

Descriptive Statistics for Exogenous Variables 

 In this study, efficiency gain, social influence, and perceived ease of use are 

exogenous (independent) latent variables measured by 15 indicators. The responses 

were coded based on the 5-point Likert scaling design (1 = strongly disagree, 2 = 

disagree, 3 = neutral, 4 = agree, 5 = strongly agree).Table 3 shows the descriptive 

statistics of exogenous variables. 

Perceived ease of use (PEU) is “the degree to which a person believes that using 

a particular system would be free of effort ” (Davis 1989, p. 320). It is an important factor 

affecting an individual’s attitude towards the use of a new technology. In this study, 

Perceived ease of use comprises six questions. Referencing the average means of 

these six questions, the respondents agreed or strongly agreed that the GIS 

applications in their jobs were unproblematic and effortless (means range from 3.5 to 

3.9: the overall average of the six questions is 3.7 based on the 5-point Likert scale). 
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Table 3  

Descriptive Statistics of Exogenous Variables 

Variables Indicators Mean Median SD 

Perceived  
Ease of Use 

PEU1 3.5 4.0 1.0 
PEU2 3.7 4.0 0.9 
PEU3 3.6 4.0 1.1 
PEU4 3.8 4.0 0.9 
PEU5 3.9 4.0 0.8 
PEU6 3.9 4.0 0.8 

Social  
Influence 

SI1 3.6 4.0 1.0 
SI2 3.8 4.0 0.9 
SI3 3.9 4.0 0.9 
SI4 3.9 4.0 0.9 

Efficiency  
Gain 

EG1 3.8 4.0 0.9 
EG2 3.8 4.0 0.9 
EG3 3.9 4.0 1.0 
EG4 3.8 4.0 1.0 
EG5 4.0 4.0 0.9 

 

Social influence is the second exogenous latent variable and includes four 

questions. It is also an important direct determinant of behavioral intention. Referencing 

the average means of these four questions, the TNP officers have positive approaches 

and agreed or strongly agreed with the statements (means range from 3.6 to 3.9: the 

overall average of the six questions is 3.8 based on the 5-point Likert scale). 

Efficiency gain is the third exogenous latent variable and was measured by five 

items. It is “the degree to which an officer perceives his or her task performance 

efficiency would be improved through the use of a system” (Hu et al. 2005, p.238). 

Based on the average means of these five items, TNP officers have positive attitudes 
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and agreed or strongly agreed with the statements (means range from 3.8 to 4.0: the 

overall average of the six questions is 3.9 based on the 5-point Likert scale). 

 

Descriptive Statistics for Endogenous Variable 

 Attitude, perceived usefulness, and intention are the endogenous latent variables 

of the study. These three variables were measured by fourteen indicators, and 

responses were coded based on the 5-point Likert scaling design (1 = strongly disagree, 

2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree). Table 4 shows the descriptive 

statistics of the endogenous variables. 

Table 4  

Descriptive Statistics of Endogenous Variables 

Variables Indicators Mean Median SD 

Perceived  
Usefulness 

PU1 4.0 4.0 1.0 
PU2 4.0 4.0 0.9 
PU3 3.8 4.0 1.1 
PU4 3.9 4.0 0.9 
PU5 4.0 4.0 0.9 

Attitude 

ATT1 3.8 4.0 0.9 
ATT2 3.8 4.0 1.0 
ATT3 3.7 4.0 0.9 
ATT4 3.7 4.0 0.9 
ATT5 4.1 4.0 0.9 

Intention 

BI1 4.1 4.0 0.9 
BI2 3.8 4.0 1.0 
BI3 3.7 4.0 1.1 
BI4 4.1 4.0 1.0 
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Perceived usefulness was measured by five questions. Based on the averages of 

the means of these five items, TNP officers believed overall that the use of GIS 

applications increased their performance and its applications were convenient for their 

tasks. They agreed or strongly agreed with the statements (means range from 3.8 to 

4.0: the overall average of the six questions is 3.9 based on the 5-point Likert scale). 

Attitude is the second endogenous latent variable and was measured by five 

questions. Based on the averages of the means of these five items, TNP officers have 

positive feelings about the usage of GIS applications in their units. They agreed or 

strongly agreed with the statements (means range from 3.8 to 4.1: the overall average 

of the six questions is 3.8 based on the 5-point Likert scale). 

Intention is the main endogenous latent variable factoring into behaviors 

predicting system usage. The variable was measured by four questions. Based on the 

averages of the means of these four items, TNP officers of the means of these four 

items, TNP officers have positive behaviors and agreed or strongly agreed with the 

statements (means range from 3.7 to 4.1: the overall average of the six questions is 3.9 

based on the 5-point Likert scale). 

 

 Bivariate Correlations 

 Correlation matrices were developed for each scale using the Pearson product-

moment correlation coefficient to detect any possible multicollinearity problems in the 

study. This procedure was used to measure the strength of correlations between two 

variables. Kline (1998) states that multicollinearity appears when these correlations are 

so high that they may cause certain estimation problems. This means that two different 
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items in fact measure the same thing, one of which is redundant and should be 

removed in the analysis.  According to the literature, the most commonly used criterion 

is between .70 and .80 for multicollinearity. However, higher cutoff points are also 

suggested. For instance, Kline (1998) suggests greater than .90 as a threshold and 

states that two items may be unnecessary when the correlation values are above .85.  

In this study, .80 was set as the criterion to detect multicollinearity. 

Table 5  

Correlation Matrix for Perceived Usefulness 

  PU1 PU2 PU3 PU4 PU5 

Perceived 
usefulness 
(PU1) 

Pearson Correlation 1     
Sig. (2-tailed)      
N 315     

Perceived 
usefulness 
(PU2) 

Pearson Correlation .742** 1    
Sig. (2-tailed) 0     
N 315 315    

Perceived 
usefulness 
(PU3) 

Pearson Correlation .727** .710** 1   
Sig. (2-tailed) 0 0    
N 315 315 315   

Perceived 
usefulness 
(PU4) 

Pearson Correlation .584** .623** .656** 1  
Sig. (2-tailed) 0 0 0   
N 315 315 315 315  

Perceived 
usefulness 
(PU5) 

Pearson Correlation .518** .590** .572** .612** 1 
Sig. (2-tailed) 0 0 0 0  
N 315 315 315 315 315 

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

Table 5 shows that the correlations between the five indicators of perceived 

usefulness range from .518 to .742. No variables correlate above the 0.80 criterion. All 

the correlations are positive and significant at the .01 level (2-tailed). These results 

suggest that there is no multicollinearity issue among the indicators. 

Table 6 shows that the correlations between the six indicators of perceived ease 

of use range from .351 to .712. No variables correlate above the 0.80 threshold level. All 
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the correlations are positive and significant at the .01 level (2-tailed). These results 

suggest that there is no multicollinearity threat among the indicators. 

Table 6  

Correlation Matrix for Perceived Ease of Use 

  PEU1 PEU2 PEU3 PEU4 PEU5 PEU6 

Perceived 
Ease of use 
(PEU1) 

Pearson Correlation 1      
Sig. (2-tailed)       
N 315      

Perceived 
Ease of use 
(PEU2) 

Pearson Correlation .551** 1     
Sig. (2-tailed) 0      
N 315 315     

Perceived 
Ease of use 
(PEU3) 

Pearson Correlation .351** .495** 1    
Sig. (2-tailed) 0 0     
N 315 315 315    

Perceived 
Ease of use 
(PEU4) 

Pearson Correlation .520** .612** .402** 1   
Sig. (2-tailed) 0 0 0    
N 315 315 315 315   

Perceived 
Ease of use 
(PEU5) 

Pearson Correlation .558** .597** .423** .689** 1  
Sig. (2-tailed) 0 0 0 0   
N 315 315 315 315 315  

Perceived 
Ease of use 
(PEU6) 

Pearson Correlation .619** .636** .447** .661** .712** 1 

Sig. (2-tailed) 0 0 0 0 0  
N 315 315 315 315 315 315 

 

As seen in Table 7, the correlations between the four indicators of social 

influence range from .552 to .650. The highest correlation is .650 and no variables 

correlate above the 0.80 threshold level. All the correlations are positive and significant 

at the .01 level (2-tailed). These results suggest that there is no multicollinearity problem 

among the indicators of social influence. 
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Table 7  

Correlation Matrix for Social Influence 

  SI1 SI2 SI3 SI4 

Social Influence 
(SI1) 

Pearson Correlation 1    
Sig. (2-tailed)     
N 315    

Social Influence 
(SI2) 

Pearson Correlation .552** 1   
Sig. (2-tailed) 0    
N 315 315   

Social Influence 
(SI3) 

Pearson Correlation .612** .647** 1  
Sig. (2-tailed) 0 0   
N 315 315 315  

Social Influence 
(SI4) 

Pearson Correlation .647** .533** .650** 1 
Sig. (2-tailed) 0 0 0  
N 315 315 315 315 

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

 
Table 8 shows that no variables correlate above the 0.80 criterion. All the 

correlations are positive and significant at the .01 level (2-tailed). These results suggest 

that there is no multicollinearity issue among the indicators. 

Table 8  

Correlation Matrix for Efficiency Gain 

    EG1 EG2 EG3 EG4 EG5 

Efficiency  
Gain (EG1) 

Pearson Correlation 1     
Sig. (2-tailed)      
N 315     

Efficiency Gain 
(EG2) 

Pearson Correlation .782** 1    
Sig. (2-tailed) 0     
N 315 315    

Efficiency Gain 
(EG3) 

Pearson Correlation .784** .792** 1   
Sig. (2-tailed) 0 0    
N 315 315 315   

Efficiency Gain 
(EG4) 

Pearson Correlation .646** .671** .647** 1  
Sig. (2-tailed) 0 0 0   
N 315 315 315 315  

Efficiency Gain 
(EG5) 

Pearson Correlation .760** .754** .766** .735** 1 
Sig. (2-tailed) 0 0 0 0  
N 315 315 315 315 315 

**. Correlation is significant at the 0.01 level         
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Table 9 shows that the correlations between the five indicators of attitude scale 

range from .416 to .634. The highest correlation is .634 and no variables correlate 

above the 0.80 threshold level. All the correlations are positive and significant at the .01 

level (2-tailed). The result suggests that there is no multicollinearity issue among the 

indicators. 

Table 9  

Correlation Matrix for Attitude 

    ATT1 ATT2 ATT3 ATT4 ATT5 

Attitude (ATT1) 
Pearson Correlation 1     
Sig. (2-tailed)      
N 315     

AttitudeR-ATT2 
Pearson Correlation .562** 1    
Sig. (2-tailed) 0     
N 315 315    

Attitude (ATT3) 
Pearson Correlation .582** .562** 1   
Sig. (2-tailed) 0 0    
N 315 315 315   

Attitude (ATT4) 
Pearson Correlation .530** .416** .617** 1  
Sig. (2-tailed) 0 0 0   
N 315 315 315 315  

Attitude (ATT5) 
Pearson Correlation .634** .502** .520** .502** 1 
Sig. (2-tailed) 0 0 0 0  
N 315 315 315 315 315 

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

Table 10 shows that the correlations between the four indicators of intention 

scale range from .615 to .738. All of them are below the 0.80 threshold level. All the 

correlations are positive and significant at the .01 level (2-tailed). Therefore, it is safe to 

say there is no multicollinearity issue among the indicators of intention. 
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Table 10  

Correlation Matrix for Intention 

    (BI1) (BI2) (BI3) (BI4) 

Intention (BI1) 
Pearson Correlation 1    
Sig. (2-tailed)     
N 315    

Intention (BI2) 
Pearson Correlation .693** 1   
Sig. (2-tailed) 0    
N 315 315   

Intention (BI3) 
Pearson Correlation .619** .615** 1  
Sig. (2-tailed) 0 0   
N 315 315 315  

Intention (BI4) 
Pearson Correlation .738** .692** .704** 1 
Sig. (2-tailed) 0 0 0  
N 315 315 315 315 

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

 

 
Reliability Analysis 

Cronbach’s alpha was used to determine the internal consistency of the 

measuring instruments of the study. The criterion for the alpha level was set at .70 as 

explained previously (see Methodology). The reliability process was computed for all the 

measuring scales of the latent variables using SPSS version 16.0. Cronbach’s alpha for 

the measurement scales are as follows: perceived usefulness (alpha= .896), perceived 

ease of use (alpha = .874), social influence (alpha = .860), efficiency gain (alpha = 

.931), attitude (alpha = .855), and intention (alpha = .891). The reliability test results 

show all of the Cronbach’s alpha scores to be above the .70 threshold (see Table 11). 

Therefore, it is safe to say the measuring instruments of the scales were satisfactory for 

test construction. 
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Table 11  

Cronbach's Alpha Scores for Variables 

Constructs Cronbach’s Alpha N of Items 

Intention .891 4 
Perceived usefulness .896 5 
Perceived ease of use .874 6 
Social influence .860 4 
Efficiency gain .931 4 
Attitude .855 5 
 
 

Confirmatory Factor Analysis 

After verifying the reliability of the scales, a confirmatory factor analysis (CFA), 

which provides a construct validity test for the scales was applied (Streiner, 2006).  

 In this study, for each latent variable, the three-stage analysis suggested by Wan 

(2002) was followed for the model validation process. First, generic models based on 

the theoretical foundation were developed. The statistically significant levels based on 

the critical ratios and factor loadings were checked. The critical ratio was used to 

determine the statistically significant and insignificant indicators of each generic model. 

The critical ratio shows the significance of the regression weights at the .05 level (two-

tailed test). The ratio must be higher than 1.96, either negative or positive (CR ≥ ±1.96, 

p ≤ 0.05) (Garson, 2009).  Byrne (2010) suggests that insignificant parameters be 

accepted as unimportant for the model, meaning they should be removed from the 

model. In addition, factor loadings that specify correlations between indicators and 

latent factors were used for validation of the measurement model.  As explained in the 
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methodology, the items having higher than .30 factor loadings were retained in the 

measurement models. 

 The second stage assessed overall fit. Each model was evaluated on how well 

the generic model fit the data. AMOS 16.0 was used for the evaluation of each model. 

In spite of all of the significant factor loadings and high critical ratios, the model fit was 

still not satisfactory based on the goodness-of-fit statistics. According to Harrington 

(2009), if the model fit is not satisfactory, the poor areas should be identified. These 

poor areas can be defined by modification indices. Therefore, in the third step, 

modification indices were used to improve the model fit. The modification index “reflects 

an approximation of how much the overall model x2 would decrease if the fixed or 

constrained parameter was freely estimated” (Brown, 2006, p. 119). Measurement error 

terms, providing the largest improvement in the fit of the model, were correlated 

(Garson, 2009). This process was applied until a satisfactory model fit was obtained, 

based on the goodness-of-fit statistics.  

 

CFA for Perceived Ease of Use 

 In this study, the first latent construct of the exogenous variable is perceived 

ease of use. This latent variable was measured by 5 indicators by using a 5-point Likert 

scale ranging from totally disagree to totally agree. A confirmatory factor analysis was 

conducted to validate the measurement of the perceived ease of use latent component. 

As described above, the three-stage approach was followed for the validation of 

perceived ease of use using the AMOS 16.0 software. Figure 5 shows the 

measurement model. 
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Figure 5. Measurement model for perceived ease of use. 

 
Parameter estimates of the measurement model showed that all the critical ratios 

were higher than 1.96, which indicated statistically significant relationships at the .05 

level (CR ≥ ±1.96, p ≤ 0.05). Factor loadings were checked to determine the correlations 

between the latent construct of perceived ease of use and its indicators. There were no 

weak correlations and all items had strong factor loadings ranging from .54 to .85. 

Accordingly, all the items of the latent construct remained in the measurement model.  

The following step was an assessment of overall fit. In spite of the high critical 

ratios and strong factor loadings, the evaluation of the perceived ease of use 

measurement model showed that the model fit was still not satisfactory based on the 

goodness-of-fit statistics. Therefore, the measurement model was modified to improve 

the model fit.  Modification indices were used to obtain a reasonable model fit, and the 

measurement error terms were correlated based on theoretical and practical 

considerations (Brown, 2006). 
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Figure 6 shows the revised model for the perceived ease of use construct, which 

includes five indicators. One pair of error terms (epeu2 and epeu3) was correlated 

based on the modification indices. All of the items loaded strong at .70, .75, .51, .79, 

.83, .85, respectively, and all regression coefficients were significant at .05 level (p ≤ 

0.05).  

 

Figure 6. Revised model of perceived ease of use. 

 
Table 12 shows the parameter estimates for generic and revised measurement 

models of perceived ease of use. The goodness-of-fit statistics for the generic and 

revised measurement models are shown in Table 13. The criteria for the Goodness-of-

fit statistics was selected based on the suggestions of Garson ( 2009). Goodness-of-fit 

measures the suitability of the criteria, specifically chi-square (x2), degrees of freedom 

(df), likelihood ratio (x2 /df), normed fit index (NFI),  relative fit index (RFI), incremental 

fit index (IFI), Tucker Lewis Index (TLI), comparative fit index (CFI), root mean square 

error of approximation (RMSEA), probability (p-close), and Hoelter’s critical N (CN) were 

used to test model fit (see Table 13). 
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Table 12  

Parameter Estimates for Perceived Ease of Use 

 Generic Model Revised Model 
Indicator URW SRW SE CR P URW SRW SE CR P 

PEU1 <--- 
Perceived Ease_ of 
Use  

1.00 .695    1.00 .696    

PEU2 <--- 
Perceived Ease_ of 
Use  

1.02 .76 .083 12.34 *** 1.01 .749 .083 12.156 *** 

PEU3 <--- 
Perceived Ease_ of 
Use 

.85 .536 .096 8.866 *** .81 .513 .096 8.443 *** 

PEU4 <--- 
Perceived Ease_ of 
Use  

1.03 .793 .08 12.83 *** 1.03 .795 .080 12.846 *** 

PEU5 <--- 
Perceived Ease_ of 
Use   

1.05 .827 .079 13.31 *** 1.05 .831 .079 13.348 *** 

PEU6 <--- 
Perceived Ease_ of 
Use  

1.06 .852 .078 13.64 *** 1.06 .854 .078 13.659 *** 

epeu2 <--> epeu3      .120 .190 .039 3.009 0.003 

*** Correlation significant @ p ≤ .05.  RW = Regression weights; URW = Unstandardized regression 
weights; SRW = Standardized regression weights; SE = Standard error; CR = Critical ratio 
 

Table 13  

Goodness-of-Fit Statistics for Perceived Ease of Use 

Index Criterion Generic Model Revised Model 
Chi-square (x2) Low 20.792 10.830 
Degrees of Freedom (df) ≥ 0 9 8 
Likelihood Ratio (x2 /df) < 4.0 2.310 1.354 
Normed Fit Index (NFI) >.90 .978 .989 
Relative Fit Index (RFI) >.90 .964 .979 
Incremental Fit Index (IFI)   >.90 .988 .997 
Tucker Lewis Index (TLI) > 0.90 .979 .994 
Comparative Fit Index (CFI) > 0.90 .987 .997 
Root Mean Square Error of Approximation 
(RMSEA) ≤ .05 .065 .034 

Probability (p-close) ≥ .05 .222 .670 
Hoelter’s Critical N (CN) > 200 256 450 
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As seen in Table 13, the goodness-of-fit statistics significantly improved in the 

revised model. There is a considerable decrease in chi-square value. The chi-square 

difference between the generic and revised models is 9.962, which shows an important 

improvement in the revised model of perceived ease of use. All other goodness-of-fit 

statistics, namely chi-square degrees-of-freedom likelihood ratio (1.354), normed fit 

index (.989),  relative fit index (.979),  incremental fit index (.997), Tucker Lewis index 

(.994), comparative fit index (.997), root mean square error(.034), probability (p-close) 

(.670), and  Hoelter’s critical N (450), are within the acceptable range. Therefore, the 

revised model provided a very good fit to the data and confirmed the strength and 

accuracy of the measurement model for perceived ease of use.  

 

CFA for Efficiency Gain 

 The second latent construct of the exogenous variable is efficiency gain. This 

latent variable was measured by 5 indicators using the 5-point Likert scale ranging from 

totally disagree to totally agree. A confirmatory factor analysis was conducted to 

validate the measurement of the efficiency gain latent component. Figure 7 shows the 

measurement model. 

 

Figure 7. Measurement model for efficiency gain. 
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Parameter estimates of the measurement model for efficiency gain show that all 

the critical ratios were higher than 1.96, which indicates statistically significant 

relationships at the .05 level (CR ≥ ±1.96, p ≤ 0.05). Factor loadings were checked to 

determine the correlations between the latent construct of efficiency gain and its 

indicators. There were no weak correlations, and all items had strong factor loadings 

ranging from .77 to .87. Accordingly, all the items of the latent construct remained in the 

measurement model.  

The following step was an assessment of overall fit. In spite of the high critical 

ratios and strong factor loadings, the evaluation of the efficiency gain measurement 

model showed that the model fit was still not satisfactory based on the goodness-of-fit 

statistics. Therefore, the measurement model was modified to improve model fit.  The 

modification indices were used to obtain a reasonable model fit, and the measurement 

error terms were correlated based on theoretical and practical considerations. 

 

Figure 8. Revised model for efficiency gain. 
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Figure 8 shows the revised model for the efficiency gain construct, which 

includes five indicators. One pair of error terms (eeg4 and eeg5) was correlated based 

on the modification indices. All the items loaded strong at .88, .89, .89, 74, .88, 

respectively, and all regression coefficients were significant at the .05 level (p ≤ 0.05). 

Table 14 shows the parameter estimates for the generic and revised measurement 

models of efficiency gain. 

Table 14  

The Parameter Estimates for Efficiency Gain 

 Generic Model Revised Model 

Indicator URW SRW SE CR P URW SRW SE CR P 

EG5<---EG 1.00 .874     1.00 .857 1.00    
EG4<---EG .99 .766 .058 16.86 *** .97 .738 .053 18.171 *** 

EG3<---EG 1.10 .884 .050 21.82 *** 1.13 .890 .054 21.092 *** 

EG2<---EG 1.10 .883 .050 21.79 *** 1.13 .888 .054 20.988 *** 

EG1<---EG 1.04 .876 .049 21.45 *** 1.07 .882 .052 20.725 *** 

eeg5<-->eeg4        .10 .294 .024 4.09 *** 

 

As seen in Table 15, the goodness-of-fit statistics improved significantly and 

made a very good fit in the revised model of efficiency gain. There is a considerable 

decrease in the chi-square value. The chi-square difference between the generic and 

revised models is 20.616, which provides an important improvement in the revised 

model. All other goodness-of-fit statistics, namely chi-square degrees-of-freedom 

likelihood ratio (.582), normed fit index (.998), relative fit index (.995), incremental fit 

index (1.001), Tucker Lewis index (1.003), comparative fit index  (1.000), root mean 

square error (.000), probability (p-close)(.887), and  Hoelter’s critical N (1279), are 

within the acceptable range. Accordingly, the revised model provided a very good fit to 
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the data and confirmed the strength and accuracy of the measurement model for 

efficiency gain.  

Table 15  

Goodness-of-Fit Statistics for Efficiency Gain  

Index Criterion Generic Model Revised Model 
Chi-square (x2) Low 22.946 2.330 
Degrees of Freedom (df) ≥ 0 5 4 
Likelihood Ratio (x2 /df) < 4.0 4.589 .582 
Normed Fit Index (NFI) >.90 .982 .998 
Relative Fit Index (RFI) >.90 .965 .995 
Incremental Fit Index (IFI) >.90 .986 1.001 
Tucker Lewis Index (TLI) > 0.90 .972 1.003 
Comparative Fit Index (CFI) > 0.90 .986 1.000 
Root Mean Square Error of Approximation (RMSEA) ≤ .05 .107 .000 
Probability (p-close) ≥ .05 .015 .887 
Hoelter’s Critical N (CN) > 200 152 1279 

 

CFA for Social Influence 

The third latent construct of the exogenous variable is social influence. This 

latent variable was measured by four indicators using the 5-point Likert scale ranging 

from totally disagree to totally agree. A confirmatory factor analysis was conducted to 

validate the measurement of the social influence latent component. Figure 9 shows the 

measurement model of social influence. 

 
Figure 9. Measurement model for social influence. 
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Parameter estimates of the measurement model showed that all of the critical 

ratios were higher than 1.96, which indicates statistically significant relationships at the 

.05 level (CR ≥ ±1.96, p ≤ 0.05). Factor loadings were checked to determine the 

correlations between the latent construct of social influence and its indicators. There 

were no weak correlations, and all items had strong factor loadings ranging from .73 to 

.83. Therefore, all the indicators of the latent construct remained in the measurement 

model.  

 The next step was assessment of overall fit. In spite of the high critical ratios and 

strong factor loadings, the evaluation of social influence measurement model showed 

that the model fit was still not satisfactory based on the goodness-of-fit statistics. 

Therefore, the measurement model was modified to improve model fit. Modification 

indices were used to obtain a reasonable model fit, and the measurement error terms 

were correlated based on theoretical and practical considerations. 

 Figure 10 shows the revised model for the social influence, which includes four 

indicators. One pair of error terms (esi1 and esi4) was correlated based on the 

modification indices. All the items loaded strong at .72, .74, .87, .74, respectively, and 

all regression coefficients were significant at the .05 level (p ≤ 0.05).  

 
Figure 10. Revised model for social influence. 
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Table 16 shows the parameter estimates for the generic and revised measurement 

models of social influence. 

Table 16  

Parameter Estimates for Social Influence 

 Generic Model Revised Model 
Indicator URW SRW SE CR P URW SRW SE CR P 

SI1<---
Social 
Influence 

1.00 .768    1.00 .715      

SI2<---
Social 
Influence 

.874 .731 .069 12.625 *** .956 .744 .082 11.698 *** 

SI3<---
Social 
Influence 

.974 .832 .068 14.261 *** 1.093 .869 .089 12.282 *** 

SI4<---
Social 
Influence 

.942 .787 .069 13.615 *** .949 .739 .069 13.803 *** 

esi1<--
>esi4           .124 .252 0.41 3.017 0.003 

 

 As shown in Table 17, the goodness-of-fit statistics significantly improved in the 

revised model. There is an important decrease in chi-square value. The chi-square 

difference between the generic and revised models is 10.079, which shows an 

important improvement in the revised model of social influence. All other goodness-of-fit 

statistics, namely, chi-square degrees-of-freedom  likelihood ratio (1,908), normed fit 

index (.997),  relative fit index (.980),  incremental fit index (.998), Tucker Lewis index 

(.990), comparative fit index (.998), root mean square error(.054), probability (p-close) 

(.322), and  Hoelter’s critical N (653), are within the acceptable range. Therefore, the 

revised model provided a very good fit to the data and confirmed the strength and 

accuracy of the measurement model for social influence.  

 



 70 

Table 17  

Goodness-of-Fit Statistics for Social Influence 

Index Criterion Generic 
Model 

Revised 
Model 

Chi-square (x2) Low 11.987 1.908 
Degrees of Freedom (df) ≥ 0 2 1 
Likelihood Ratio (x2 /df) < 4.0 5.948 1.908 
Normed Fit Index (NFI) >.90 .979 .997 
Relative Fit Index (RFI) >.90 .938 .980 
Incremental Fit Index (IFI)   >.90 .983 .998 
Tucker Lewis Index (TLI) > 0.90 .948 .990 
Comparative Fit Index (CFI) > 0.90 .983 .998 
Root Mean Square Error of Approximation (RMSEA) ≤ .05 .126 .054 
Probability (p-close) ≥ .05 .025 .322 
Hoelter’s Critical N (CN) > 200 159 633 
 

 
CFA for Intention 

The main latent construct of endogenous variable is intention in this study. This 

latent variable was measured by 5 indicators using the 5-point Likert scale ranging from 

totally disagree to totally agree. A confirmatory factor analysis was conducted to 

validate the measurement of the intention latent component. Figure 11 shows the 

measurement model for intention. 

 
Figure 11. The measurement model for intention. 
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Parameter estimates of the measurement model demonstrated that all the critical 

ratios were higher than 1.96, which represents statistically significant relationships at 

the .05 level (CR ≥ ±1.96, p ≤ 0.05). Factor loadings were checked to determine the 

correlations between the latent construct of intention and its indicators. There were no 

weak correlations, and all items had strong factor loadings ranging from .77 to .89. 

Accordingly, all the items of the latent construct remained in the measurement model.  

The following step was assessment of overall fit. In spite of the high critical ratios 

and strong factor loadings, the evaluation of the intention measurement model showed 

that the model fit was still not satisfactory based on the goodness-of fit statistics. 

Therefore, the measurement model was modified to improve model fit.  The modification 

indices were used to obtain a reasonable model fit, and the measurement error terms 

were correlated based on theoretical and practical considerations. 

Figure 12 shows the revised model for the intention construct, which includes five 

indicators. One pair of error terms (d2 and d4) was correlated based on the modification 

indices. All the items loaded strong at .82, .83, 76, .91, respectively, and all regression 

coefficients were significant at the .05 level (p ≤ 0.05). 

 
Figure 12. Revised model for the intention. 

Intention

BI1

d1

.82

BI2

d2

.83

BI3

d3

.76

BI4

d4

.91

-.32



 72 

Table 18 shows the parameter estimates for the generic and revised measurement 

models of intention. 

Table 18  

Parameter Estimates for Intention 

Indicator 
Generic Model Revised Model 

URW SRW SE CR P URW SRW SE CR P 
BI1<---
intention 1.00 .835    1.00 .815    
BI2<---
intention 1.07 .800 .066 16.23 *** 1.14 .834 .079 14.55 *** 

BI3<---
intention 1.08 .773 .070 15.490 *** 1.09 .759 .071 15.21 *** 

BI4<---
intention 1.12 .885 .061 18.43 *** 1.18 .915 .072 16.38 *** 

d2<-->d4          -.075 -.320 .035 2.132 .033 
 

 As seen in Table 19, the goodness-of-fit statistics significantly improved. There is 

a considerable decrease in chi-square value. The chi-square difference between the 

generic and revised models is 4.626, which provides an important improvement in the 

revised model of intention. All other goodness-of-fit statistics,  namely chi-square 

degrees-of-freedom  likelihood ratio (1.625), normed fit index (.998),  relative fit index 

(.987),  incremental fit index (.999), Tucker Lewis index (.995), comparative fit index 

(.999), root mean square error (.045), probability (p-close) (.364), and  Hoelter’s critical 

N (743), are within the acceptable range. Therefore, the revised model provided a very 

good fit to the data and confirmed the strength and accuracy of the measurement model 

for intention.  
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Table 19 

 Goodness-of-Fit Statistics for Intention 

Index Criterion Generic 
Model 

Revised 
Model 

Chi-square (x2) Low 6.251 1.625 
Degrees of Freedom (df) ≥ 0 2 1 
Likelihood Ratio (x2 /df) < 4.0 3.125 1.625 
Normed Fit Index (NFI) >.90 .992 .998 
Relative Fit Index (RFI) >.90 .975 .987 
Incremental Fit Index (IFI)   >.90 .994 .999 
Tucker Lewis Index (TLI) > 0.90 .983 .995 
Comparative Fit Index (CFI) > 0.90 .994 .999 
Root Mean Square Error of Approximation (RMSEA) ≤ .05 .082 .045 
Probability (p-close) ≥ .05 .170 .364 
Hoelter’s Critical N (CN) > 200 301 743 
 

 
CFA for Perceived Usefulness 

The second latent construct of endogenous variable is perceived usefulness. 

This latent variable was measured by 5 indicators using a 5-point Likert scale ranging 

from totally disagree to totally agree. A confirmatory factor analysis was conducted to 

validate the measurement of the perceived usefulness latent component. Figure 13 

shows the measurement model for perceived usefulness. 

 
Figure 13.  Measurement model for PU. 
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Parameter estimates of the measurement model demonstrated that all of the 

critical ratios were higher than 1.96, which represents statistically significant 

relationships at the .05 level (CR ≥ ±1.96, p ≤ 0.05). Factor loadings were checked to 

determine the correlations between the latent construct of perceived usefulness and its 

indicators. As seen in Table 20, there were no weak correlations and all items had 

strong factor loadings ranging from .69 to .85. Accordingly, all the items of the latent 

construct remained in the measurement model.  

The following step was assessment of overall fit. In spite of the high critical ratios 

and strong factor loadings, the evaluation of the intention measurement model showed 

that the model fit was still not satisfactory based on the goodness-of-fit statistics. 

Therefore, the measurement model was modified to improve model fit. The modification 

indices were used to obtain a reasonable model fit, and the measurement error terms 

were correlated based on theoretical and practical considerations (see Figure14). 

 
 

Figure 14. Revised model for PU. 
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Figure 14 shows the revised model for the perceived usefulness construct, which 

includes five indicators. Two pairs of error terms (d6-d7 and d8-d9) were correlated 

based on the modification indices. All the items loaded strong at .82, .90, .90, .71, .64, 

respectively, and all regression coefficients were significant at the .05 level (p ≤ 0.05). 

Table 20 shows the parameter estimates for the generic and revised measurement 

models of perceived usefulness. 

Table 20  

The Parameter Estimates for Perceived Usefulness 

 Generic Model Revised Model 
Indicator URW SRW SE CR P URW SRW SE CR P 

PU1<---
Perceived 
Usefulness 

1.00 .834      1.00 .815    

PU2<---
Perceived 
Usefulness 

.920 .854 .051 17.948 *** .995 .903 .061 16.2 *** 

PU3<---
Perceived 
Usefulness 

1.05 .852 .059 17.878 *** 1.13 .899 .07 16.11 *** 

PU4<---
Perceived 
Usefulness 

.864 .751 .058 14.985 *** .836 .711 .059 14.17 *** 

PU5<---
Perceived 
Usefulness 

.749 .685 .057 13.252 *** .720 .645 .058 12.5 *** 

d8<-->d9      .145 .286 .034 4.283 *** 
d6<-->d7           -.101 -.537 .033 3.102 .002 

 

 As seen in Table 21, the goodness-of-fit statistics significantly improved and in 

the revised model. There is a considerable decrease in chi-square value. The chi-

square difference between the generic and revised models is 26.819, which provides an 

important improvement in the revised model of perceived usefulness. All other 

goodness-of-fit statistics, namely chi-square degrees-of-freedom  likelihood ratio (.846), 
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normed fit index (.997), relative fit index (.991),  incremental fit index (1.00), Tucker 

Lewis index (1.002), comparative fit index (1.00), root mean square error  (.000), 

probability (p-close) (.735), and  (967), are within the acceptable range. Accordingly, the 

revised model provided a very good fit to the data and confirmed the strength and 

accuracy of the measurement model for perceived usefulness. 

Table 21 

Goodness-of-Fit Statistics for PU 

Index Criterion Generic 
Model 

Revised 
Model 

Chi-square (x2) Low 29.357 2.538 
Degrees of Freedom (df) ≥ 0 5 3 
Likelihood Ratio (x2 /df) < 4.0 5.871 .846 
Normed Fit Index (NFI) >.90 .969 .997 
Relative Fit Index (RFI) >.90 .937 .991 
Incremental Fit Index (IFI)   >.90 .974  1.00 
Tucker Lewis Index (TLI) > 0.90 .947 1.002 
Comparative Fit Index (CFI) > 0.90 .974 1.00 
Root Mean Square Error of Approximation (RMSEA) ≤ .05 .125 .000 
Probability (p-close) ≥ .05 .002 .735 
Hoelter’s Critical N (CN) > 200 119 .967 
 

 
CFA for Attitude 

The latent construct of attitude is the third endogenous variable in this study. This 

latent variable was measured by 5 indicators using a 5-point Likert scale ranging from 

totally disagree to totally agree.  In addition, the negatively worded second indicator 

(ATT2), which was used to test the robustness of the answers, was recoded (ATT2R) 

by using SPSS 16.0. After that, a confirmatory factor analysis was conducted to validate 

the measurement of the intention latent component. Figure 15 shows the measurement 

model for perceived usefulness. 
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Figure 15. Measurement model for attitude. 
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the modification indices. All the items loaded strong at .84, 66, .69, .64, .71, 

respectively, and all regression coefficients were significant at the .05 level (p ≤ 0.05). 

 
Figure 16. Revised model for the attitude. 

 
 Table 22 shows the parameter estimates for the generic and revised 
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square difference between the generic and revised models is 26.99, which provides an 

important improvement in the revised model of attitude. All other goodness-of-fit 

statistics,  namely chi-square degrees-of-freedom  likelihood ratio (.231), normed fit 

index (.999),  relative fit index (.997),  incremental fit index (1.004), Tucker Lewis index 

(1.012), comparative fit index (1.000), root mean square error (.000), probability (p-

close) (.955), and  (3547), are within the acceptable range. Therefore, the revised 

model provided a very good fit to the data and confirmed the strength and accuracy of 

the measurement model for attitude.  

Table 23 

Goodness-of-Fit Statistics for Attitude 

Index Criterion Generic 
Model 

Revised 
Model 

Chi-square (x2) Low 27.682 .692 

Degrees of Freedom (df) ≥ 0 5 3 

Likelihood Ratio (x2 /df) < 4.0 5.536 .231 

Normed Fit Index (NFI) >.90 .958 .999 

Relative Fit Index (RFI) >.90 .916 .997 

Incremental Fit Index (IFI)   >.90 .965 1.004 

Tucker Lewis Index (TLI) > 0.90 .930 1.012 

Comparative Fit Index (CFI) > 0.90 .965 1.000 

Root Mean Square Error of Approximation (RMSEA) ≤ .05 .120 .000 

Probability (p-close) ≥ .05 .004 .955 

Hoelter’s Critical N (CN) > 200 126 3547 

 

 

Structural Equation Modeling 

 The results in the confirmatory factor analyses show that all the measurement 

models can be used in the hypothesized structural equation modeling (SEM). 
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Accordingly, the generic SEM was developed with these exogenous and endogenous 

measurement models: perceived ease of use, efficiency gain, social influence, 

perceived usefulness, attitude, and intention, all of which were validated in CFA. The 

generic structural equation model is presented in Figure 17. 

  

Figure 17. The generic SEM. 
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As in the CFA, the three-stage method was used for the SEM analyses. First, as 

seen in Figure 17, the generic structural equation model was developed. The statistical 

significant levels based on the critical ratios, and factor loadings were checked. 

According to the parameter estimates seen in Table 24, the hypothesized pathway 

between perceived usefulness and intention was not statistically significant due to a low 

factor loading score and nonsignificant p-value (CR ≥ ±1.96, p ≤ 0.05). For this reason, 

this regression path was eliminated from the model. After eliminating this insignificant 

path, the SEM analysis was run again. As seen in Table 24, all critical ratios of the 

remaining items were significant at the .05 level. Hence, all of the items of the 

measurement models and regression paths remained in the structural equation model. 

An assessment of overall fit followed. 

In spite of the high critical ratios and strong factor loadings, the evaluation of the 

structural equation model showed that the model fit was still not satisfactory based on 

the goodness-of-fit statistics. Therefore, the SEM was modified to improve the model fit.  

The modification indices were used to obtain a reasonable model fit, and the 

measurement error terms were correlated. Figure 18 shows the revised SEM. All the 

critical ratios were significant at the .05 level for the revised model. Table 24 shows the 

parameter estimates for the generic and revised structural equation model of the study. 
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Figure 18. Revised SEM. 

 
Table 24  

Parameter Estimates for Generic and Revised SEM 

Indicator 
Generic Model Revised Model 

URW SRW SE CR P URW SRW SE CR P 

PU<---EG .561 .634 .065 8.659 *** .634 .649 .063 10.106 *** 

PU<---PEU .201 .204 .066 3.073 .002 .244 .239 .06 4.056 *** 

Attitude<---PU .713 .643 .077 9.239 *** .746 .728 .071 10.555 *** 

Attitude<---PEU .338 .308 .064 5.26 *** .224 .214 .06 3.772 *** 

Intention<---Social I. .12 .119 .043 2.811 .005 .114 .117 .041 2.769 .006 

Intention<---Attitude 1.064 1.01 .112 9.466 *** .931 .911 .061 15.373 *** 

(table continues) 
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Table 24 (continued). 

Indicator 
Generic Model Revised Model 

URW SRW SE CR P URW SRW SE CR P 

Intention<---PU -.145 .125 .104 -1.389 .165      

BI1<---Intention 1.000 .872    1.000 .872    
BI2<---Intention 1.032 .804 .057 18.059 *** 1.045 .813 .057 18.464 *** 

BI3<---Intention .983 .734 .062 15.733 *** .942 .703 .064 14.651 *** 

BI4<---Intention 1.044 .865 .051 20.672 *** 1.011 .837 .052 19.527 *** 

ATT1<---Attitude 1.000 .798    1.000 .815    
ATT2R<---Attitude .814 .631 .069 11.836 *** .806 .639 .067 12.12 *** 

ATT3<---Attitude .841 .691 .064 13.208 *** .82 .69 .061 13.345 *** 

ATT4<---Attitude .787 .648 .064 12.215 *** .771 .648 .062 12.34 *** 

ATT5<---Attitude .981 .813 .06 16.319 *** .941 .802 .058 16.281 *** 

SI4<---Social I. 1.000 .824    1.000 .862    
SI3<---Social I, .96 .809 .065 14.829 *** .87 .76 .059 14.718 *** 

SI2<---Social I. .865 .713 .067 12.967 *** .761 .651 .063 12.047 *** 

SI1<---Social I. .991 .751 .067 14.76 *** .962 .756 .065 14.715 *** 

PEU1<---PEU 1.000 .705    1.000 .754    
PEU2<---PEU .973 .734 .08 12.243 *** .904 .729 .071 12.647 *** 

PEU3<---PEU .795 .508 .093 8.519 *** .731 .50 .085 8.596 *** 

PEU4<---PEU 1.007 .79 .077 13.145 *** .957 .802 .073 13.087 *** 

PEU5<---PEU 1.061 .851 .075 14.094 *** .983 .854 .071 13.791 *** 

PEU6<---PEU 1.024 .834 .074 13.83 *** .947 .825 .066 14.315 *** 

PU5<---PU 1.000 .746    1.000 .823    
PU4<---PU 1.046 .741 .074 14.135 *** .943 .735 .066 14.23 *** 

PU3<---PU 1.247 .825 .086 14.516 *** 1.097 .80 .077 14.28 *** 

PU2<---PU 1.083 .82 .075 14.405 *** .922 .77 .061 15.19 *** 

PU1<---PU 1.194 .812 .083 14.448 *** 1.003 .76 .075 13.286 *** 

EG5<---EG 1.000 .87    1.000 .873    
EG4<---EG 0.949 .735 .052 18.246 *** .954 .738 .052 18.395 *** 

EG3<---EG 1.105 .884 .051 21.712 *** 1.116 .885 .051 22.075 *** 

EG2<---EG 1.101 .882 .051 21.621 *** 1.099 .88 .05 21.796 *** 

EG1<---EG 1.054 .884 .049 21.71 *** 1.049 .882 .048 21.802 *** 
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Goodness-of-fit statistics for the generic and revised SEM are shown in Table 25. 

The goodness-of-fit statistics significantly improved in the revised model. There is a 

considerable decrease in the chi-square value. The chi-square difference between the 

generic and revised models is 205.597, which shows an important improvement in the 

revised structural equation model. All other goodness-of-fit statistics, namely chi-square 

degrees-of-freedom  likelihood ratio (1.767), normed fit index (.989),  relative fit index 

(.900),  incremental fit index (.962), Tucker Lewis index (.954), comparative fit index 

(.961), root mean square error (.049), probability (p-close) (.552), and  Hoelter’s critical 

N (201), are within the acceptable range. Therefore, the revised structural equation 

model provided a very good fit to the data.  

Table 25  

Goodness-of-Fit Statistics for Generic and Revised SEM 

Index Criterion Generic 
Model 

Revised 
Model 

Chi-square (x2) Low 811.541 605.944 
Degrees of Freedom (df) ≥ 0 359 343 
Likelihood Ratio (x2 /df) < 4.0 2.261 1.767 
Normed Fit Index (NFI) >.90 .887 .916 
Relative Fit Index (RFI) >.90 .872 .900 
Incremental Fit Index (IFI)   >.90 .934 .962 
Tucker Lewis Index (TLI) > 0.90 .925 .954 
Comparative Fit Index (CFI) > 0.90 .933 .961 
Root Mean Square Error of Approximation (RMSEA) ≤ .05 .063 .049 
Probability (p-close) ≥ .05 .000 .552 
Hoelter’s Critical N (CN) > 200 157 201 
 

 The revised SEM results show that attitude has the highest regression weight 

(.91) on the intention, followed by perceived usefulness (.73), efficiency gain (.65), 

perceived ease of use (.24 and .21), and social influence (.12), respectively. Overall, 

these predictor variables accounted for 97% of variance in intention, 79% of variance in 
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attitude, and 69% of variance in perceived usefulness. As a result, all these results 

show an acceptable explanation of technology acceptance for the TNP officers using 

the GIS technologies. Hypothesis testing based on the results of the SEM is discussed 

in the following section. 

 

Hypothesis Testing 

The following hypotheses were proposed for the generic model: 

H1: A police officer’s attitude towards the GIS technologies has a positive influence on 
intention to use this system. 
 

Based on the results, the first hypothesis was supported (β = .911, p ≤ 0.05), 

which indicates that there is positive statistically significant relationship between attitude 

of police officers towards the GIS technologies and intention to use the system. This 

positive correlation suggests that one standard unit increase in attitude of police officers 

results in a 91% increase in intention to use. It means that the stronger the positive 

attitude towards the GIS applications, the more a police officer intends to use the 

system. Accordingly, it is concluded that a police officer’s attitude towards the GIS 

technologies has a positive effect on intention to use this system. 

 

H2: PEU has a positive influence on attitude of police officers using the GIS 
technologies.  
 

The second hypothesis was supported. The finding (β = .214, p ≤ 0.05) indicates 

a positive correlation between perceived ease of use and attitude of police officers using 

the GIS technologies. This positive correlation suggests that one standard unit increase 

in perceived ease of use results in a 21% increase in attitude of police officers. 
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Therefore, it is concluded that perceived ease of use has a positive effect on the attitude 

of police officers using the GIS technologies.  

 

H 3: PEU has a positive influence on perceived usefulness of police officers using the 
GIS technologies. 
 
 The third hypothesis was supported. The finding (β = .239, p ≤ 0.05) indicates 

that there is a positive relationship between perceived ease of use and perceived 

usefulness of police officers using the GIS technologies. This positive correlation 

suggests that one standard unit increase in perceived ease of use results in a 24% 

increase in perceived usefulness of police officers. Hence, it is concluded that perceived 

ease of use has a positive effect on the perceived usefulness of police officers using the 

GIS technologies. 

 

H4: PU has a positive influence on intention of police officers using the GIS 
technologies.  
 
 Based on the findings of the statistical analysis, the fourth hypothesis was not 

supported. There is no significant relationship between perceived usefulness and 

intention to use the GIS technologies. 

 

H5: PU has a positive influence on attitude of police officers using the GIS technologies.  

 The fifth hypothesis was supported. The finding (β = .728, p ≤ 0.05) indicates 

that there is a positive relationship between perceived usefulness and attitude of police 

officers toward the GIS technologies. This positive correlation suggests that one 

standard unit increase in perceived usefulness results in a 73% increase in attitude of 
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police officers. Hence, it is concluded that perceived usefulness has a positive effect on 

the attitude of police officers using the GIS technologies. 

 

H6: Efficiency gain has a positive influence on PU of police officers using the GIS 
technologies. 
 
 The sixth hypothesis was supported. The finding (β = .649, p ≤ 0.05) indicates 

that there is a positive relationship between efficiency gain and perceived usefulness of 

police officers toward the GIS technologies. This positive correlation suggests that one 

standard unit increase in efficiency gain results in a 65% increase in perceived 

usefulness of police officers. Therefore, it is concluded that efficiency gain has a 

positive effect on the perceived usefulness of police officers using the GIS technologies. 

 

H7: Social influence has a positive influence on Intention of police officers using the GIS 
technologies. 
 

The last hypothesis was supported based on the results of the SEM analysis. 

The finding (β = .117, p ≤ 0.05) indicates that there is a positive relationship between 

social influence and intention of police officers toward the GIS technologies. This 

positive correlation suggests that one standard unit increase in social influence results 

in a 12% increase in intention of police officers. Therefore, it is concluded that social 

influence has a positive effect on intention of police officers using the GIS technologies.
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Figure 19.  The hypothesis testing.
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Table 26  

Hypothesis Testing Results 

HYPOTHESIS RESULTS 

H1: A police officer’s attitude towards the GIS technologies 
has a positive influence on intention to use this system. 

  
SUPPORTED 
(β = .911, p ≤ 0.05), 
  

H2: PEU has a positive influence on attitude of police 
officers using the GIS technologies.  

  
SUPPORTED 
(β = .214, p ≤ 0.05) 
  

H3: PEU has a positive influence on perceived usefulness of 
police officers using the GIS technologies  

  
SUPPORTED 
(β = .239, p ≤ 0.05) 
  

H4: PU has a positive influence on intention of police officers 
using the GIS technologies.  

  
NOT SUPPORTED 
(CR ≥ ±1.96, p ≤ 0.05). 
  

H5: PU has a positive influence on attitude of police officers 
using the GIS technologies.  

  
SUPPORTED 
(β = .728, p ≤ 0.05) 
  

H6: Efficiency gain has a positive influence on PU of police 
officers using the GIS technologies. 

  
SUPPORTED 
(β = .649, p ≤ 0.05) 
  

H7: Social influence has a positive influence on intention of 
police officers using the GIS technologies. 

  
SUPPORTED 
(β = .117, p ≤ 0.05) 
  

  



 90 

CHAPTER 5  

CONCLUSION  

Introduction 

This chapter discusses and reviews the general findings found in this 

dissertation and presents the organizational and theoretical implications. This chapter 

also identifies the limitations of this research and presents recommendations for future 

studies.  

 

Summary of Findings and Discussions 

 What factors affect police officers’ behavioral intent to use/adopt geographic 

information systems (GIS) technologies in the Turkish National Police (TNP)? This 

study sought to answer this question. To find the answers, this study developed a 

combined model including six different constructs that were used as the determinants of 

user acceptance of police officers. Seven different hypotheses were built to test the 

model (see Figure 19). 

 Based on the findings, among all the constructs, attitude seems the most 

powerful determinant of technology acceptance for police officers (β = .911, p ≤ 0.05).  

Attitude had a significant positive influence on individuals' intentions. The relationship 

between attitude and intention is suggested to be fundamental in the theory of reasoned 

action (TRA) and the technology acceptance model (TAM).  This relationship is 

demonstrated in TAM, which states that "all else being equal, people form intentions to 

perform behaviors toward which they have positive affect" (Davis et al., 1989, p. 986). 

This finding was consistent with the theoretical foundation and previous studies that 
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postulate attitude as a strong determinant of behavioral intention to use new technology 

(Davis et al, 1989; Fishbein & Aizen, 1975; Hu et al., 2005; Yalcinkaya, 2007).  

Yalcinkaya (2007) defines attitude as a "significant information technology driver for the 

officers' intention to use" (p.130). Therefore, the findings in recent studies suggest that 

attitude appears to be the strongest acceptance driver for police officers, representing a 

positive significant direct effect on intention.    

  Perceived usefulness is the second most powerful determinant of individuals' 

intention. The construct of PU was designed to function in two different roles, both as a 

predictor and a mediator variable. As the predictor variable, PU had a direct and indirect 

effect (mediated by attitude) on intention. Hence, the study conformed to the mediation 

hypothesis. The main idea in the mediation hypothesis is that "the effects of stimuli on 

behavior are mediated by various transformation process internal to the organism 

(Baron & Kenny, 1986,  p. 1176).  In other words, the relationship between a dependent 

and an independent variable is divided into two causal paths (MacKinnon, Krull, & 

Lockwood, 2000). Likewise, in a recent study (see Figure 19), one of these paths (H4) 

links PU to intention directly (direct effect) while the other (H5) links PU to intention (the 

indirect effect) through the attitude (mediator) variable.  

  Hypothesis 4 states that PU has a positive effect (direct effect) on intention of 

police officers using the GIS technologies. This hypothesis was not supported.  The lack 

of a significant direct effect of PU on intention is surprising. From a theoretical view, the 

correlation between perceived usefulness and intention was expected to be strong 

(Davis et al., 1989; Hu et al., 1999; Vankatesh & Morris, 2000). However, this 
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association is not completely absent; rather, it was supplanted by an indirect effect 

mediated by attitude on intention.  

  Accordingly, Hypothesis 5 states that PU has a positive effect on attitude 

(indirect effect on intention) of police officers using the GIS technologies. This 

hypothesis was supported (β = .728, p ≤ 0.05). Hence, PU has a significant indirect 

effect mediated by attitude on intention. Previous studies provide empirical evidence 

supporting the link between PU and attitude ( Dishaw & Strong, 1999; Karahanna et al. 

1999; Yalcinkaya, 2007).   

 Hence, in the revised model, perceived usefulness is still an important 

determinant in explaining behavioral intention to use over attitude. As defined in the 

theoretical foundation, behavioral intention to use is "viewed as being jointly determined 

by the person's attitude toward using the system and perceived usefulness" (Davis et 

al., 1989, p. 985). 

 According to TAM, perceived usefulness is a belief and a primary determinant for 

user acceptance. It is defined as "the prospective user's subjective probability that using 

a specific application system will increase his or her job performance within an 

organizational context" (Davis, 1989, p. 985). Therefore, when the police officers believe 

that the use of GIS applications in their units will increase their work performance and 

effectiveness, they are more likely to use GIS in their departments.  

 On the other hand, the second role of perceived usefulness seems a mediating 

variable. In this study, perceived usefulness mediated the effects of perceived ease of 

use and efficiency gain (see Figure 19). The results confirmed that PU had a successful 

mediator role in the model. The findings supported TAM, which represented the PU as a 
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mediating variable and consistent with the previous studies (Davis et al., 1989; Delice, 

2009; Hu et al., 2005; Yalcinkaya, 2007).  The findings related to the EG and PEU 

constructs are discussed below.  

 Perceived ease of use is the other primary determinant for user acceptance of 

individuals. Perceived ease of use is hypothesized to have a significant direct effect on 

attitude and perceived usefulness. Based on these findings, both hypothesis are 

supported. The empirical significant relationships between these constructs have been 

tested in prior research (Davis et al., 1989; Hu et al., 2005; Igbaria et al., 1997; 

Yalcinkaya, 2007). According to TAM, perceived ease of use refers to "the degree to 

which the prospective user expects the target system to be free of effort" (Davis et al., 

1989, p. 985).  This effort may be saved, contributing to the officer’s ease of use in 

completing his or her work in less time or more work using the same effort. Accordingly, 

when the police officers believe the system easy to use, they believe the system is 

useful for the work.  

  Another finding is also consistent with the theoretical foundation. According to 

TAM, the role of perceived usefulness is more important than the role of perceived ease 

of use. Davis (1993) stated that PU had a 50% more powerful effect than perceived 

ease of use in determining user acceptance. Consistently, the recent study found that 

perceived usefulness is a more significant predictor of user acceptance as compared to 

perceived ease of use. According to these findings, both constructs (PU and PEU) 

influence significantly intention to use via attitude. However, the influence of the ease of 

use is smaller than that of perceived usefulness (β = .214, p ≤ 0.05 and β = .728, p ≤ 

0.05, respectively). There might be some explanation for these results. According to 
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Davis (1993), if users believe the system really increases their performance and 

efficiency, they may want to tolerate the difficulties of the system. Similarly, this 

statement is consistent with this study. Accordingly, when police officers realize how the 

GIS applications increase their work performance and efficiency, ease of use supplants 

its importance with usefulness, and they may tolerate the difficulties of the system. 

Hence, usefulness of the system might override the complexity of the system.  

 Another strong influence found in this study was efficiency gain. Hypothesis 6 

describes the relationship between efficiency gain and perceived usefulness. Based on 

the findings, efficiency gain has a significant positive effect on perceived usefulness of 

police officers using the GIS technologies. According to Hu et al. (2005), perceived 

efficiency gain enhances task performance, which is an important and critical source to 

determining the usefulness of the system. Davis et al. (1989) describes enhanced 

performance as "instrumental to achieving various rewards that are extrinsic to the 

content of the work itself" (p. 986). In addition, Davis et al. (1989) states that "people 

form intentions toward behaviors they believe will increase their job performance over 

and above whatever positive or negative feelings may be evoked toward the behavior 

per se" (p. 986).  Crossland and Wynne (1994) associate improved task performance 

with improved human problem-solving capacity, decreased problem solution time, and 

increased accuracy of decision making. Accordingly, this study is consistent with the 

literature. Based on the findings (β = .649, p ≤ 0.05), within organizational settings like 

the TNP, police officers form intentions based on these perceived appraisals, which 

then determine how the system  improves their job performance. Thus, police officers 

are more likely to consider GIS to be useful when it increases their task performance. 
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 Social influence is the last construct examined in this study. Hypothesis seven 

describes the relationship between social influence and intention within the 

organizational context. Recall that social influence has been tested variously as a direct 

determinant of behavioral intention under the terms subjective norm (Ajzen, 1991; Davis 

et al., 1989; Fishbein & Azjen, 1975; Mathieson, 1991; Taylor & Todd 1995), social 

factor (Thompson et al., 1991) and image (Moore and Benbasat, 1991). These studies 

provide empirical evidence that social influence is a direct determinant of behavioral 

intention.  According to the results, the construct of social influence has a positive direct 

effect on intention in this study (β = .117, p ≤ 0.05). Venkatesh et al. (2003) defines 

social influence as “the degree to which an individual perceives that important others 

believe he or she should use the new system” (p. 451).  In this study, social influence 

refers to pressure from the people who affect the police officers' behavior, such as 

supervisors, collogues, and managers within their units. 

  In the literature, the effect of social influence on intention has been tested in two 

different settings: voluntary and mandatory usage contexts. In the voluntary usage 

context, previous studies found that social influence plays a non-significant role in 

determining behavioral intention (Davis et al., 1989; Mathieson 1991). On the other 

hand, other researchers suggest using this construct in the mandatory usage context 

(Taylor & Todd 1995; Venkatesh et al., 2003).  Venketesh & Davis (2000) states that 

social influence appears to be a significant determinant only in mandatory settings, not 

in the voluntary usage context. Similarly, in a different mandatory usage context, 

Yalcinkaya (2007) finds that the opinions of supervisors and peers had an impact on 

police officers' behavior through the acceptance of the system. 
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 Lin et al. (2004) and Venkatesh & Morris (2000) find that subjective norm was a 

significant determinant of user acceptance in a mandatory setting, but it was not as 

strong as the other determinants. This point is also consistent with the other studies 

mentioned above. The findings in this study show that among all other variables, social 

influence appears to be the weakest acceptance driver for police officers in TNP. This 

finding might be explained given the expectations of individuals related to gaining a 

status, image, or reward, or negatively, in terms of fear of punishment in the workplace. 

Particularly, in hierarchical work environments such as police departments, individuals 

may use the system to obey the rules or because of the compulsion of their superiors 

rather than because of their own beliefs about using the system.  Accordingly, if a police 

officer feels pressure from the management or peers related to use of the system, this 

officer is more likely to use GIS in the workplace. Therefore, the findings of this study 

support previous studies and  indicate that social influence was not as strong as the 

other constructs; however, it has a positive significant influence on the intention of 

police officers using the GIS applications in a hierarchical work environment (TNP).  

 

Implications 

Policy Implications 

 The integration of GIS technologies such as crime mapping and tracking systems 

in law enforcement units has been widespread in the last decade. Almost all police units 

have started to use these effective technologies in their work environments. However, 

the implementation of new systems brings new challenges, such as technical and user-

related issues, but the issues related to users are more important than the technical 
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problems (Campbell and Masser, 1995). The inspiration underlying successful 

implementation is efficient interaction between the user and system (Akgul, 2008). 

Therefore, identifying the factors influencing police officers' acceptance of GIS 

technologies is essential. 

 This study attempted to examine five behavioral factors: perceived usefulness, 

perceived ease of use, social influence, efficiency gain, and attitude. The findings 

confirm that all these factors are significant in determining user acceptance of police 

officers in TNP. This means that taking these factors into account may increase the 

efficiency of the system through the implementation period of the GIS technologies. 

Perceptions of the users are of considerable importance because police officers' 

perceived behaviors toward using the systems are very effective factors in the 

accepting or ignoring of these technologies. For that reason, police organizations 

should pay attention to the users' opinions and demands to prevent any resistance to 

the GIS technologies.  

 According to these findings, efficiency gain and perceived usefulness are 

significant factors in determining user acceptance. Police officers believe that the use 

of GIS technologies can provide a sufficient improvement in performance in their work 

environment. Therefore, organizations should be aware of the importance of these 

factors. Policy makers should assess the usefulness of the system before 

implementing it fully. This assessment may prevent an unsuccessful and unpleasant 

experience and wastage of significant amounts of money. In this regard, a pilot study (in 

other words, a feasibility study) can provide a chance to assess its usefulness before 

the implementation. This experiment can provide important information for the 
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improvement of the efficiency of the system and reduce the number of unexpected 

problems based on the users' feedback.  

The other significant factor in determining user acceptance is perceived ease of 

use. It seems that when police officers believe that the system is easy to use, they are 

more likely to use that system in their work. Therefore, organizations should prefer 

systems that are user friendly (i.e., easy to use). Otherwise, the complexity of the 

systems can trigger technological anxiety in police officers. For this reason, throughout 

the integration of the GIS technologies, training programs can be very useful in 

reducing resistance to the technology. These programs can be used to demonstrate 

the usefulness of the system, highlighting its facilitating conditions. Organizations can 

increase user acceptance of the GIS technologies with in-service training programs. 

Therefore, the TNP should determine the needs of its police officers and develop 

comprehensive and well-designed training programs to demonstrate the ease of use of 

the system.  

Social influence is another significant factor shaping users' intention toward use 

of GIS technologies. In this study, social influence referred to the pressure of top 

managers and peers on users. Particularly, with a highly centralized administration 

system, the TNP has a strong traditional structure. The results suggest that this 

structure can be used to persuade the users to adopt the GIS technologies. The 

supervisors and top managers have a strong ability to support and encourage their 

staff to use the system. This should be noted when formulating an attempt at 

persuasion. The top managers should not use their authority to insist that subordinates 

use the technology. Although this method works temporarily in a mandatory usage 
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setting, it may not be successful in the long run. That kind of strict management 

attitude can increase resistance to technology in an organization.  For this reason, the 

use of technology should be motivated in a positive persuasive manner that makes 

officers feel confident in their work environment. In addition, the users should be 

supported with well-organized training programs that show the usefulness and 

efficiency of the system. Furthermore, the users' demands and perceptions should be 

taken into account to determine the obstacles and difficulties related to the technology. 

These suggestions can be used to better GIS acceptance among TNP officers, thereby 

bettering their ability to combat crime. 

 

Theoretical Implications 

This study attempted to explain TNP officers’ beliefs and behaviors about GIS 

technologies by using a combined model adopted from the technology acceptance 

models and theories. The results showed that this combined model is successful in 

explaining user acceptance in a mandatory setting (TNP). The confirmed factor 

analysis and structural equation modeling (SEM) results found that this model was 

applicable in the policing context, filling the important need for an empirically tested 

user acceptance model in a police work environment. Hence, this study makes an 

important contribution to related literature.  

The questionnaire used in this study consists of items adopted from the 

literature. The survey instruments were carefully designed and confirmed by 

confirmatory factor analysis to test the construct validity and reliability of the research.   

In future research, the questionnaire can be used to examine user acceptance of 
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individuals in other mandatory usage settings, such as other policing institutions and 

the military.  

 

Limitations and Recommendations for Future Studies 

With respect to the methodology employed in this study, a quantitative method 

was used to explain the user acceptance of the police officers in TNP. Although the 

designed constructs and the SEM provided detailed explanations, in future studies, 

multiple methods, qualitative, and quantitative approaches can be used to gather a 

deeper understanding of the research.  

The data was collected from fifteen cities in Turkey. In terms of generalization of 

the results, this is an acceptable number to understand the general picture of user 

acceptance of GIS technologies in TNP. However, to obtain a deeper understanding of 

the behaviors of individuals, a future study could be conducted in a more specific 

agency. Considering the structure of TNP, there is always a rotation of officers among 

the departments. This rotation provides the researcher the ability to see the general 

atmosphere of the organization. Hence, the findings can be generalized, even when 

the research is conducted in a small group. Therefore, a smaller group would give a 

much better and deeper understanding about user acceptance of GIS technologies in 

policing.  

In this study the main focus was intention, or the users' behavior towards use of 

GIS technology. Considering the complexity of human beings, it should be admitted 

that measuring all of the factors related to user perceptions is extremely difficult. 

Although the findings provided an overall explanation, there is always a risk that some 



 101 

possible factors such as cultural, contextual, and task group selection issues may 

influence the findings. Therefore, in future research, to gain a deeper understanding 

about user technology acceptance, researchers may wish to expand the scope of the 

study by adding more components based on other possible factors.
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Acceptance of GIS Technologies Survey 
 

There is no right or wrong answers to the questions. Please circle the most suitable choice for you.  
 
1=Totally disagree, 2=Disagree, 3=Neutral,  4=Agree, 5=Totally agree   

 

I. Perceived Usefulness:  This part of the scale is prepared to determine your level of perceived 
usefulness on GIS                applications 
 Totally 

Disagree Disagree Neutral Agree Totally 
Agree 

 1. Using the GIS applications improves my performance in 
my job. 1 2 3 4 5 

2. Using the GIS provides a better service improving the 
quality of the work I do. 

 1 2 3 4 5 
3. The GIS gives me a greater control over my job. 

 1 2 3 4 5 
4. Using the GIS in my job increases my task capacity. 

 1 2 3 4 5 
5. Overall, I find GIS applications to be useful in my job. 

 1 2 3 4 5 

2. Perceived Ease of Use:  This part of the scale is prepared to determine your level of perceived ease 
of use on GIS applications 
 Totally 

Disagree Disagree Neutral Agree Totally 
Agree 

 1. My interaction with the GIS technologies is clear and 
understandable. 

 1 2 3 4 5 
2. Using a GIS application does not require a lot of skill. 

 1 2 3 4 5 
3. Using a GIS application does not require a lot of mental 

effort. 1 2 3 4 5 
4. Learning to operate the system is easy for me. 

 1 2 3 4 5 
5. I find the system to be flexible to interact with. 

 1 2 3 4 5 
6. Overall, I believe the system is easy to use.      

3. Social Influence:  This part of the scale is prepared to determine the effect of social factors on using 
GIS applications 
 Totally 

Disagree Disagree Neutral Agree Totally 
Agree 

 7. People who affect my behavior, such as my supervisors, 
think that I should use the GIS. 

 1 2 3 4 5 
8. My colleagues think that I should use the GIS. 

 1 2 3 4 5 
9. The senior management of my department supports the 

use of the GIS system. 
 1 2 3 4 5 

10. In general, the organization supports the use of GIS. 
 1 2 3 4 5 



 106 

 

6. Intention to Use:  This part of the scale is prepared to determine your intention to use of GIS 
applications 
 Totally 

Disagree Disagree Neutral Agree Totally 
Agree 

 21. Given that I have access to the GIS, I intend to use it in 
my job. 

 1 2 3 4 5 
22. Whenever possible, I would use GIS for my tasks. 

 1 2 3 4 5 
23. To the extent possible, I would use GIS applications to do 

different things, policing or non-policing.  
 1 2 3 4 5 

24. I intend to increase my use of GIS applications for work in 
the future. 

 1 2 3 4 5 
 

4.  Efficiency Gain:  This part of the scale is prepared to determine your level of efficiency gain on 
using GIS applications 
 Totally 

Disagree Disagree Neutral Agree Totally 
Agree 

 11. Using GIS reduces the time I spend completing my job-
related tasks. 
 1 2 3 4 5 

12. Using GIS saves me time. 
 1 2 3 4 5 

13. GIS  allows me to complete my task in much less time  1 2 3 4 5 
14. GIS allows me to accomplish tasks utilizing less staff. 

 1 2 3 4 5 
15. Overall, using GIS increase task efficiency making it easier 

to do my job. 1 2 3 4 5 

5. Attitude:  This part of the scale is prepared to determine your attitude related to use of GIS 
applications 
 Totally 

Disagree Disagree Neutral Agree Totally 
Agree 

 16. I like working with the system. 
 1 2 3 4 5 

17. I think using the system is boring. 
 1 2 3 4 5 

18. The system makes work more interesting. 
 1 2 3 4 5 

19. Working with the system is fun. 
 1 2 3 4 5 

20. In policing, using this system is a good idea.      
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7. DEMOGRAPHICS 

 
1. What is your gender?  
__Male  __Female 

 

2. How old are you?    

………. years old. 

3. For how many years have you been working in police force?   …….        years 
 
 
4. What is the highest level of education 
completed?  

1. __ High School 
2. __  2 year college 
3. __  University 
4. __  Masters 
5. __ Ph.D. 

5. What is your rank?  
1. __ Police officer 
2. __ Deputy Inspector 
3. __ Inspector 
4. __ Chief Inspector (captain) 
5. __ Major (superintendent) 
6. __ 4th degree police director 
7. __ 3rd degree police director 
8. __ 2nd degree police director 
9. __ 1st degree police director  

The questions are over. Thank you for your time. 
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Coğrafi Bilgi Sistemlerine Adaptasyon Anketi 
 

Lütfen aşağıdaki her bir önermeyi dikkatle okuyun ve kendi görüşünüzü en iyi şekilde ifade 
eden seçeneği işaretleyin. 
1=Kesinlikle  Katılmıyorum, 2=Katılmıyorum, 3=Kısmen Katılıyorum, 4=Katılıyorum, 
5=Kesinlikle katılıyorum 

1. Bölüm: Coğrafi Bilgi Sistemlerinin Kullanışlılığı hususundaki Algı 
Bu bölümde, mesleğinizi ifa ederken kullandığınız Coğrafi Bilgi Sistemi CBS destekli çalışan 
cihaz, sistem ve programların kullanışlılığı ve faydası hususundaki düşünceleriniz 
ölçülmektedir. 
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 1. Coğrafi bilgi sistemleri (CBS) destekli cihaz ve 
programları kullanmak, iş performansımı artırır. 

 
1 2 3 4 5 

2. Coğrafi bilgi sistemleri (CBS) yaptığım işin kalitesini 
artırarak daha iyi güvenlik hizmeti verilmesini sağlar. 

 
1 2 3 4 5 

3. Coğrafi bilgi sistemlerini (CBS) kullanmak, iş 
üzerindeki hakimiyetimi artırır (işim üzerinde daha 
fazla bir kontrol sağlar). 

1 2 3 4 5 

4. CBS teknolojisini kullanmak işim ile ilgili hususlarda 
çözüm üretebilme gücümü artırmaktadır. 

 
1 2 3 4 5 

5. Genel anlamda, Coğrafi Bilgi Sistemlerinin (CBS) 
görevim için kullanışlı olduğu kanaatindeyim 

 
1 2 3 4 5 
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2.Bölüm: Coğrafi Bilgi Sistemlerinin kullanım Kolaylığı Hususundaki Algı 
Bu bölümde CBS destekli cihaz ve programların sizin tarafınızdan kullanımının kolaylık 
derecesi ölçülecektir 

 6. Kullandığım CBS destekli cihazları net ve anlaşılır 
bulmaktayım. 1 2 3 4 5 

7. CBS destekli cihaz ve programları kullanmak çok 
fazla yetenek gerektirmez. 1 2 3 4 5 

8. CBS teknolojisini kullanmak çok fazla zihinsel 
çaba gerektirmez. 1 2 3 4 5 

9. CBS destekli cihaz ve programlar basit bir şekilde 
öğrenilebilir. 1 2 3 4 5 

10. Coğrafi Bilgi Sistemlerine kolayca uyum 
sağlanabilir. 1 2 3 4 5 

11. Genel anlamda, CBS kullanımını kolay bulmaktayım.      
 
3.  Bölüm: Sosyal faktörlerin etkisi 
Bu bölümde, CBS destekli cihaz ve programları kullanma yönündeki isteğinize, mesai 
arkadaşlarınız ve sıralı amirleriniz gibi sosyal faktörlerin ne derecede etkili olduğu ölçülecektir. 
 12. İş yerimde, sıralı amirlerim gibi kararlarımı etkileyen 

insanlar Coğrafi Bilgi Sistemlerini kullanmamı isterler. 
 

1 2 3 4 5 

13. Mesai arkadaşlarım, Coğrafi Bilgi Sistemlerini 
kullanmamı tavsiye ederler. 

 
1 2 3 4 5 

14. Bağlı olduğum şube (calıştığım yerdeki yönetim) CBS 
kullanımını desteklemektedir. 

 
1 2 3 4 5 

15. Genel anlamda, kurumumda CBS ile ilgili olumlu bir 
kanaat vardır. 

 
1 2 3 4 5 
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4.   Bölüm: Coğrafi Bilgi Sistemlerinin Verimliliği Hususundaki algı 
 Bu bölümde, CBS destekli cihaz ve programların gorevinizle ilgili olarak yaptığınız çalışmalarda 
ne derecede verimli olduğu algısı ölçülecektir. 
 16. Coğrafi Bilgi Sistemlerini  kullanarak bana verilen 

görevleri daha az sürede tamamlayabilirim. 1 2 3 4 5 

17. CBS kullanmak bana diğer görevlerim için ekstra zaman 
kazandırır. 1 2 3 4 5 

18. CBS kullanarak daha az zamanda daha çok iş 
yapabilirim. 1 2 3 4 5 

19. CBS belirli bir işin daha az personel ile yapılabilmesini 
sağlar. 1 2 3 4 5 

20. Genel anlamda, CBS işlerimi kolaylaştırarak 
verimliliğimi artırır. 1 2 3 4 5 

5. Bölüm: CBS ile İlgili Genel Tutum 
Bu Bölümde, CBS destekli cihaz ve programları kullanma isteği doğrultusundaki genel tutum ve 
anlayışınız ölçülmektedir. 
 21. CBS destekli cihaz ve programları kullanmayı 

seviyorum. 
 

1 2 3 4 5 

22. Coğrafi Bilgi Sistemleri kullanarak çalışmak sıkıcıdır. 
 

1 2 3 4 5 

23. CBS görevimi daha ilgi çekici hale getiriyor. 1 2 3 4 5 
24. CBS kullanmayı eğlenceli buluyorum. 
 

1 2 3 4 5 

25. Kamu güvenliği hizmetlerinde CBS teknolojisini 
kullanmak isabetli bir karardır.      

 

6. Bölüm: Coğrafi Bilgi Sistemlerinin kullanilmasindaki Temayül 
Bu bölümde, CBS destekli cihaz ve programları kullanmanız yönündeki istek ve niyetiniz 
ölçülecektir. 
 26. İmkan verildiği taktirde, Coğrafi Bilgi Sistemlerini 

kullanmayı isterim. 1 2 3 4 5 

27. Mümkün olan her durumda, Coğrafi Bilgi Sistemlerini 
görevim için kullanmak isterim. 1 2 3 4 5 

28. İmkânım olursa, mesleğim ile ilgili olsun yada 
olmasın, CBS teknolojisini değişik amaçlar için 
kullanmak isterim. 

1 2 3 4 5 

29. Gelecekte CBS destekli cihaz  ve programları  daha 
fazla kullanmayı isterim. 1 2 3 4 5 
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7. Bölüm:  Personelin Kişisel ve Mesleki Bilgileri 

1. Cinsiyetiniz:  
 
1-Erkek  2-Bayan 

 

2. Yaşınız?  
 
 

3. Memuriyet Süresi 
 
 

4. Rütbeniz? 
 
a- Polis memuru 
b- Komiser yardımcısı  
c- Komiser 
d- Başkomiser  
e- Emniyet Amiri  
f- Emniyet Müdürü (1-4) 

 
 

5. Eğitim Durumunuz 
(En son mezun olduğunuz okul) 
 

1. Lise 
2. 2 yıllık Yüksek Okul 
3. Üniversite 
4. Mastır 
5. Doktora 
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