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ABSTRACT

TOWARD AN UNDERSTANDING OF ACCEPTANCE OF
ELECTRONIC PERFORMANCE SUPPORT SYSTEMS: WHAT DRIVES
USERS’ PERCEPTIONS REGARDING USEFULNESS AND EASE OF
USE?

Sumuer, Evren
Ph.D., Department of Computer Education and Instructional Technology

Supervisor  : Prof. Dr. Soner Yildirim

November 2012, 178 pages

This study aimed to explain and understand the acceptance of the Electronic
Performance Support System (EPSS) on the basis of the Technology Acceptance
Model (TAM). This mixed methods research study was conducted within the Crime
Scene Investigation and Identification Units of the Turkish National Police. The
quantitative data were collected from 209 police officers with a questionnaire to test
the hypothesized relationships in TAM. At the same time, the qualitative data were
collected through interviews with 15 police officers to acquire an in-depth
understanding of the key beliefs (perceived usefulness and perceived ease of use) and
facilitating conditions regarding the acceptance of the EPSS. Analysis of the
quantitative data using Structural Equation Modeling showed that perceived
usefulness, perceived ease of use, and attitude toward using the EPSS play important
roles in the acceptance of the EPSS. Moreover, the content analysis of the interviews
revealed that the EPSS was perceived as useful due to access to information, saving
on time, performing tasks more accurately, reducing variability in work, making jobs
easier, and other benefits. In addition, the results indicated that there were a variety

of user personal, system, and organizational characteristics that influenced the

v



perceived usefulness and perceived ease of use of the EPSS. Finally, the findings
showed that support, environmental, organizational, and other conditions (e.g.,

experience and advantages) would facilitate the acceptance of the EPSS.

Keywords: Electronic Performance Support System, Technology Acceptance Model



Oz

ELEKTRONIK PERFORMANS DESTEK SISTEMLERININ KABULUNU
ANLAMAYA DOGRU: KULLANICILARIN KULLANISLILIK VE
KULLANIM KOLAYLIGINA ILISKIN ALGILARINI BELIRLEYEN
UNSURLAR NELERDIR?

Sumuer, Evren
Doktora, Bilgisayar ve Ogretim Teknolojileri Egitimi Boliimii

Tez Yoneticisi  : Prof. Dr. Soner Yildirim

Kasim 2012, 178 sayfa

Bu calisma Teknoloji Kabul Modeline (TKM) dayanarak Elektronik Performans
Destek Sisteminin (EPDS) kabulint actklamayr ve anlamayr amaclamaktadir. Bu
karma arastirma yontemi calismast Tirk Polis Teskilatinin Olay Yeri Inceleme ve
Kimlik Tespit Birimleri biinyesinde gerceklestirilmistir. TKM tarafindan ortaya
konulan 6nermeleri kontrol etmek icin, nicel veriler 209 polis memurundan anket ile
toplanmustir. Ayni zamanda, EPDS’nin kabuliine iliskin anahtar inanslart (algilanan
kullanighlik ve algilanan kullanim kolayligt) ve kolaylastirict kosullari derinlemesine
anlamay! saglamak icin, nicel veriler 15 polis memuru ile gorismeler yoluyla
toplanmistir. Yapisal Esitlik Modelinin kullanildigt nicel verilerin analizi algilanan
kullanishligin, algilanan kullanim kolayligt ve kullanima yonelik tutumun EPDSnin
kabuliinde 6nemli rol oynadigini géstermistir. Ayrica, gorusmelerin igerik analizi
EPDS’nin bilgiye ulasim, zamandan tasarruf, isleri daha dogru sekilde yapilmast, isteki
degiskenligin azalmasi, isin daha kolay olmasi ve diger yararlarindan dolay1 kullanish
olarak algilandigini ortaya koymustur. Bununla birlikte, sonuglar EPDS’nin algilanan
kullanishligini ve algilanan kullanim kolayligint etkileyen gesitli kullanici, sistem ve

kurumsal 6zelliklerin oldugunu géstermistir. Son olarak, bulgular destek, ¢evresel,
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kurumsal ve diger (6rnegin, deneyim ve avantajlar) kosullarin EPDS’nin kabultint

kolaylastiracagini g&stermistir.

Anahtar Kelimeler: Elektronik Performans Destek Sistemi, Teknoloji Kabul Modeli
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CHAPTERI1

INTRODUCTION

This chapter presents the rationale underlying the study. It consists of background of
the problem, statement of the problem, purpose of the study, significance of the
study, and the research questions and hypotheses. It also defines the terms used in

the study.
1.1. Background of the Problem

Is training always a primary approach to address performance problems or
opportunities in workplaces? In most cases, when instructional designers are faced
with performance problems in workplaces, they consider a well-designed training
program as the best solution, regardless of the causes of the problems. Training
programs help employees to acquire new knowledge, skills, and attitude required for
a successful job performance (Buckley & Caple, 2009; Rothwell, 2008). These
programs (traditional or computer-based) consist of structured activities which
require employees to stop working, learn new knowledge and skills, and then transfer
what they have learned into their specific work situations. From this point of view,

learning is a precondition for job performance.

Although well-designed training programs are more likely to result in better learning,
they do not necessarily lead to successful job performance in workplaces (Rosenberg,
1995). In training programs, a delay between learning and performance causes
employees to forget what they have learned before applying it (McKay & Wager,
2007; Puterbaugh, Rosenberg, & Sofman, 1989). As cited by Nguyen (2009),
Rackham (1979) found that people can forget 87% of what they learned in training
when they are not supported by any additional interventions. Moreover, employees
usually have difficulty in transferring what they have learned successfully into actual
job situations (Baldwin & Ford, 1988; Hodges, 2002). In addition, Raybould (1995)
claims that employees learn only 10-15% of job knowledge in formal training

programs; they learn 85-90% on the job. Furthermore, training is not an efficient way



to satisfy performance needs of rapidly changing workplace conditions in a constant
manner (McKay & Wager, 2007). Also, employees take time away from their job to
participate training programs, causing the loss of productivity (Stolovitch & Keeps,
1999). In consequence, instructional designers have recognized that training may not
an effective and efficient solution to performance problems in many cases, and so

they need to look beyond training.

Especially due to the increased prevalence and the capabilities of computers in
workplaces, instructional designers have regarded Electronic Performance Support
System (EPSS) solutions as viable means of addressing performance problems and
opportunities in workplaces. EPSSs are used to provide access to a variety of
resources and tools for employees to perform job-related tasks effectively and
efficiently (Gery, 1991; McKay & Wager, 2007). EPSS interventions can respond to
performance problems or opportunities in workplaces by means of integrated and
on-demand access to (a) performance support tools, (b) reference, (c) instruction,

and (d) collaboration components (Gery, 2002).

Performance support systems primarily place emphasis on supporting performance
rather than learning. In contrast to training programs, learning is an incidental
outcome of performance (Hannafin, Hill, & McCarthy, 2000). By providing tools and
resources, an EPSS helps employees to understand concepts and organize
knowledge. This system enables employees to learn while they are doing their work.
In this respect, Gustafson (2000) noted that performance support systems do not
only overcome the major limitations of training (i.e., forgetting, transfer of training
on the job, and changing demands of workplace conditions) but also reduce or
eliminate the amount of training which is needed to address performance problems
in workplaces. As a result, instructional designers have shifted their focus toward
EPSSs to deal with performance problems and opportunities in workplaces (Gery,
1991; Rosenberg, 1995).

The design and development process of an EPSS play a critical role in its success.
For successful task performance in a workplace, designers need to design and
develop an EPSS appropriately (Milhelm, 1997). According to Barker and Banerji

(1995), a successful EPSS design requires identification of performance problems



and development of appropriate support systems for performance improvement.
Effective design and development activities are a necessary condition for a successful

EPSS, but they are not sufficient.

Successful implementation is also a necessary condition for an effective EPSS. Any
performance improvement intervention must be implemented successfully in order
to attain desired and anticipated results (Van Tiem, Moseley, & Dessinger, 2004,
Watkins, 2007). Poorly implemented performance interventions are unlikely to make
anticipated changes in individuals and organizations. Similarly, performance support
systems accomplish intended performance goals if they are used sufficiently in
organizations (Carliner, 2002). It is important to ensure successful implementation

for the success of an EPSS.

According to innovation-decision process (Rogers, 2003), implementation occurs
after individuals decide to use an innovation. Therefore, it can be argued that user
adoption is a necessary condition for a successful EPSS implementation. Lack of
individual acceptance probably causes performance support systems not to be fully
utilized. Even in mandatory use context, individuals can impede implementation of
an EPSS because when individuals do not wholeheartedly accept an innovation, they
can delay, underutilize, or sabotage it (Leonard-Barton, 1988; Markus, 1983).
Consequently, an adoption decision is a critical step toward a successful EPSS

implementation.

In order to ensure performance improvement in a workplace, an EPSS should be
designed for acceptance (Carliner, 2002; van Schaik, 2010). No matter how well an
EPSS is designed and developed, any improvement in performance does not occur
when people do not decide to make full use of it. In general, if people reject to use
any performance improvement intervention, it has no value for the organization
(Spitzer, 1999; Stolovitch & Keeps, 2004). Gerson (2006) also notes that “no matter
what you do, no matter what intervention you select, no matter how well you
implement it, it will not work effectively if the performer simply does not want to
perform” (p. 12). Performance improvement interventions are effective only if they
are adopted. Similarly, an EPSS is unlikely to enhance task performance if people do

not accept to use it on the job. Therefore, it can be argued that user acceptance is a



pivotal factor for the success of an EPSS in enhancing performance in an

organization.

Even if an EPSS is effectively designed and developed to improve users’
performance, it is not always readily accepted. The studies has advanced a variety of
social, administrative, economic, political, technical, and user-related factors that
have an impact on users’ decisions on acceptance of EPSSs (Carliner, 2002; Gery,
1991; Nguyen, 2010; 2012; Nguyen & Woll, 2006; Rosset, 1996). In order to
encourage a greater acceptance and effective utilization, designers must employ a
number of techniques to address these issues in the design and implementation

phases of performance support systems.

In this respect, designers need to have a better understanding of why people use
EPSSs and, more importantly, why people do not. The efforts to explain the
acceptability of a system and understand factors affecting adoption allow designers to
take appropriate interventions or strategies that lead to greater system acceptance and
use (Davis, 1993; Venkatesh & Bala, 2008). Otherwise, designers are not able to
overcome user resistance to system use. Consequently, understanding what
influences user acceptance of EPSSs helps designers to determine how to manipulate
design and implementation process in order to foster acceptance or minimize
rejection of an EPSS. In this way, designers can create an ideal environment which

enhances adoption of performance support systems.

In summary, due to growing importance of performance support systems in solving
performance problems or realizing performance opportunities in organizations, the
following questions deserve a substantial consideration for a successful EPSS: what
influences users’ behavioral intention to use an EPSS? What contributes to users’
decisions to make use of an EPSS? How could acceptance of an EPSS be enhanced

in a workplace?
1.2. Statement of the Problem

Performance support systems have emerged as one of the most viable and effective
ways of addressing performance problems or opportunities in work environments

(Gery, 1991; Rosenberg, 1995). To mitigate performance problems in a workplace,



EPSSs can provide people with whatever they need to perform the tasks effectively
(McKay & Wager, 2007; Nguyen, 2010). These systems enable people to perform
tasks better in less time, with fewer errors, with more accuracy, or with little to no
training (Nguyen & Klein, 2008). However, despite the potential of a well-designed

EPSS in improving job performance, it is not always readily accepted.

Analyzing performance problems and designing task supports are necessary but not
sufficient conditions for a successful EPSS implementation (van Schaik, 2010). An
EPSS should be designed for user acceptance. In general, although designers focus
almost entirely on the attributes of performance improvement interventions, they
mainly ignore the human aspects (Spitzer, 1999). However, it is important to
consider what people bring to a situation. Any performance improvement
intervention will fail if people do not actually use it. Similarly, if people do not
sufficiently adopt an EPSS, it is not likely to accomplish intended performance goals
(Carliner, 2002; van Schaik, 2010). Lack of user acceptance impedes the success of an
EPSS. Adoption is critical to obtain the anticipated consequences of EPSS
implementation. Therefore, it is important to understand why people decide to adopt
or reject an EPSS in order to reduce or avoid the risk of delivering the system which

people are likely to reject.

Although user acceptance is an important factor influencing the success or failure of
an EPSS, minimal research attention has been directed toward understanding this
issue. There is a need to determine what influences usets’ decisions about EPSS

acceptance in organizations.
1.3. Purpose of the Study

Lack of user acceptance is a critical barrier for successful implementation of
performance support systems in organizations. An EPSS is likely to fail to support
job performance when people do not use it. Therefore, understanding of user

acceptance of performance support systems is at the core of the present research.

Acceptance theories are one of the important domains of EPSS (Bayram, 2004). The
Technology Acceptance Model (TAM) (Davis, Bagozzi, & Warshaw, 1989) is

recommended as a framework to investigate user acceptance of an EPSS (Barker,



2010b). TAM is a valid, powerful, robust, and parsimonious model which explains
user acceptance of information systems (Taylor & Todd, 1995a; Venkatesh, 2000). It
suggests that intention to use a system determines users’ actual system use.
According to this model, perceived usefulness and perceived ease of use are two
specific beliefs which affect a person’s intention to use an information system
through their impact on his or her attitude toward using it. Based on TAM, the intent
of this study is to explain user acceptance of the EPSS by examining relationships
among perceived usefulness, perceived ease of use, attitude toward using it, and

intention to use it.

TAM posits perceived usefulness and perceived ease of use as two fundamental and
distinct beliefs which influence users’ decisions to use an information system (Davis,
1989; Davis et al.,, 1989). These beliefs influence users’ attitudes toward using an
information system and their usage intention. The determinants of perceived
usefulness and perceived ease of use allow designers to formulate strategies that
result in greater acceptance and more effective utilization of information
technologies (Davis, 1993; Davis, et al., 1989; Venkatesh & Bala, 2008). Similatly, a
better understanding of users’ perceptions related to the usefulness and ease of use
of the EPSS offers valuable information on where designers should invest their
efforts to enhance user acceptance and usage. Therefore, the current study aims to
provide insights on users’ perceptions regarding the usefulness and ease of use of the

EPSS, and to explore how to facilitate user acceptance of the EPSS.
1.4. Significance of the Study

This study makes significant contributions to the literature on EPSS and technology
acceptance in many respects. Firstly, an important contribution of the study is to
present the nature of user acceptance of the EPSS in the organization. User
acceptance plays an important role in the success of an EPSS (Carliner, 2002; van
Schaik, 2010). A well-designed EPSS probably becomes a poor performance solution
due to users’ resistance. In fact, an EPSS can lead to undesirable results in an
organization if users reject or resist using such system. In such situations, time,
money, and resources invested during the design and development of an EPSS get

wasted. Therefore, explaining and understanding of user acceptance of the EPSS



provide a great value for practitioners. The findings of this study help to acquire an
understanding of how to design and implement an EPSS in order to ensure its

adoptions in an organization.

Secondly, this study also allows exploring the factors that drive individuals’ decision
to adopt the EPSS. It is unlikely that individuals readily adopt or use an EPSS after
successful design and development efforts (Catliner, 2002; Stone & Villachica, 2003).
According to TAM, perceived usefulness and perceived ease of use are two beliefs
which play important roles in the decision of whether an individual adopt or not an
information system. Therefore, understanding of the antecedents of perceived
usefulness and perceived ease of use enables designers or administrators to identify
why resistance is likely to occur. Thus, designers devise possible interventions that
influence these beliefs and, through them, use of performance support systems. In
this respect, this study holds a great practical value in terms of user acceptance of an
EPSS in a work environment. In other words, the study helps designers understand
acceptance of the EPSS in order to design interventions in a meaningful way.

Therefore, this study has important implications for practice.

Thirdly, this study is expected to lay groundwork for further studies focused on
adoption of an EPSS in different contexts. In spite of the importance of user
acceptance in the success of EPSSs, there are few studies that investigate adoption,

diffusion, and implementation of such systems.

Fourthly, this study draws on TAM as a theoretical model to investigate user
adoption of the EPSS. TAM offers a powerful, robust, and parsimonious theoretical
model to address user acceptance and use of information technologies in several
contexts (Taylor & Todd, 1995a; Venkatesh, 2000). According to Venkatesh, Mortis,
Davis, and Davis (2003), TAM has generalizability across time and populations. In
addition, it has contextual and predictive validity for technology use. When compared
to other models of technology adoption and use, TAM and its extensions are more
favorable to explaining intentions for using a system (Venkatesh, Davis, & Morris,
2007). Therefore, TAM provides a strong foundation to study user adoption of the
EPSS.



Fifthly, the research context of the study has distinctive value with respect to the user
group and the information system used in the study. Previous TAM studies mainly
involved students in university environments (Lee, Kozar, &Larsen, 2003; Legtis,
Ingham, & Collerette, 2003). According to Yousafzai, Foxall, and Pallister (2007a),
however, students are not representative of employees in terms of age, experience
with the technology, income, and motivations for using the technology, so the
tindings are limited to represent the real work environments. In contrast, the findings
of this study are based on the data collected from the police officers in the Crime
Scene Investigation and Identification Units of the Turkish National Police. This
research investigates acceptance of the EPSS that the police officers use when
performing tasks related to crime scene investigation and identification. Moreover,
there is a difference in the explanatory power of TAM between students in a
university laboratory environment and subjects in real working environments (Sun &
Zhang, 2006). Therefore, the findings of the study represent users in performing job-
related tasks in the actual work setting. In addition, TAM is not widely applied to
investigate acceptance of performance support systems. According to Lee et al
(2003), studies on different information systems and environments are needed. The
findings of TAM relationships show a wide variation of predicted effects with
different types of users and technology (Yousafzai et al., 2007a). In this regard, this

study has extended applications whose acceptance is examined with the use of TAM.

Lastly, this study provides a broad and deep understanding of individual acceptance
of the EPSS by using both quantitative and qualitative methods. Previous TAM
studies overwhelmingly are based on quantitative methodologies, particularly
questionnaire-based survey methods (Lee et al, 2003). Although these studies
contributed well to our understanding of the acceptance of information technologies,
they did not provide a deep understanding, especially about the key determinants of
technology acceptance (Benbasat & Barki, 2007; Chuttur, 2009). They provided
limited explanations of acceptance. Moreover, according to Wu (2011), survey based
TAM studies have problems that result from biases, data reduction, and difficulty in
ad-hoc changes. Therefore, it is suggested to incorporate qualitative methods into
studies to get a rich description of the phenomena under investigation (Lee et al.,

2003; Wu, 2011). In this study, the quantitative method tested the relationships



between the variables proposed by TAM, while the qualitative method explored the
factors contributing to the usefulness and perceived ease of use of the EPSS, and
those facilitating the acceptance of the EPSS. This approach provides a more holistic
picture of factors critical to understand user acceptance of the EPSS, rather than a
selective description of them. As stated by Wu (2011), the evaluation of TAM
constructs with a mixed methods approach provides a deep understanding of
technology acceptance. This methodological perspective also addresses challenges in
choosing the right external variables for a specific information technology or

environment.
1.5. Research Questions and Hypotheses

In an effort to shed light on the acceptance of the EPSS designed for the police
officers in the Crime Scene Investigation and Identification Unit of the Turkish
National Police, this mixed methods research study aims to answer to the following

main research question.
What drives the police officers’ decisions of using the EPSS in their jobs?

In order to find the answer to the question above, the quantitative phase of this
study explains user acceptance of the EPSS on the basis of TAM (Davis et al., 1989).
TAM focuses on the nature of the relationships among perceived usefulness,
perceived ease of use, attitude toward usage, behavioral intention to use, and actual
usage to explain user acceptance of an information system. The present study does
not take into account the actual use because it focuses on the adoption of the EPSS
rather than its implementation. In line with TAM, this study tested the following
hypotheses of user acceptance of the EPSS in the Crime Scene Investigation and

Identification Unit of the Turkish National Police (Figure 1.1).

Hypothesis 1 (H1): The police officers’ perceptions of usefulness
significantly and positively influence their behavioral intentions to use the

EPSS.

Hypothesis 2 (H2): The police officers’ perceptions of usefulness

significantly and positively influence their attitudes toward using the EPSS.
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Figure 1.7 Hypotheses tested on the first phase of the study

Hypothesis 3 (H3): The police officers’ perceptions of ease of use

significantly and positively influence their perceived usefulness of the EPSS.

Hypothesis 4 (H4): The police officers’ perceptions of ease of use

significantly and positively influence their attitudes toward using the EPSS.

Hypothesis 5 (H5): The police officers’ attitudes toward use significantly

and positively influence their behavioral intentions to use the EPSS.

In addition to testing these hypotheses, the qualitative phase of the study deeply
investigates users’ perceptions regarding the usefulness and ease of use of the EPSS.
It also explores conditions that facilitate user acceptance of the EPSS. Based on the
data obtained from the interviews with the police officers in the Crime Scene
Investigation and Identification Unit of the Turkish National Police, the following

research questions were answered in the second phase:
Research Question 1: What makes the EPSS useful for the police officers?

Research Question 2: What do the police officers consider when they judge

the usefulness of the EPSS?

Research Question 3: What do the police officers consider when they judge

the ease of use of the EPSS?

Research Question 4: What conditions do the police officers consider to

facilitate the acceptance of the EPSS?
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1.6. Definition of Terms
The following part clarifies the definition of the key terms used in the study.

“Adoption” refers to an individual’s initial decision to make use of a particular

system (Rogers, 2003).

“Attitude toward using” refers to an individual’s positive or negative feeling

associated with using a particular system in the job context.

“Behavioral intention to use” refers to the degree of likelihood that an individual will

use a particular system in his or her job.

“Crime scene investigation” refers to a process including receiving the
denouncement and preparing necessary equipment and placement plan; arriving at
the crime scene and interviewing with the first team; defining boundaries of the
scene and controlling the protection precautions; observing the crime scene and
visualizing the crime scene as original; detecting real evidences; taking connected,
middle, and close scaled photos of real evidences; preparing the sketch of the crime
scene; collecting, protecting, and wrapping of the evidences; receiving the receipt of
comparison samples; and arranging the crime scene investigation report and other

forms (EGM, 2005).

“Crime Scene Investigation and Identification Unit” is a unit of the Criminal Police
Laboratories of the Turkish National Police which are responsible for (a) performing
the judicial duties after an incident, or action defined as a crime, (b) finding, defining,
collecting, protecting, and wrapping of the real evidences associated with the
committed crime, and (c) evaluating and delivering the real evidences taken from the

crime scene to the concerned units (“KPL”, 2012).

An “Electronic Performance Support System” is a computer-based system which
provides on-demand access to electronic tools, information, and resources to enable

people to perform their job related tasks successfully and effectively.

“Facilitating conditions” refers to resources that encourage an individual’s intentions

and usage regarding a particular system.
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“Implementation” refers to actual use of a particular system in a work setting (Surry

& Ely, 2007).

“User Acceptance” refers to an individual’s willingness to use a particular system for

the tasks which it is designed to support (Dillon & Morris, 1996).

“Perceived ease of use” is the degree to which an individual believes that a particular

system would not require much effort to use (Davis, 1989).

“Perceived usefulness” is the degree to which an individual believes that using a
particular system would increase his or her performance on work-related tasks

(Davis, 1989).

“The Technology Acceptance Model” is a model which explains user acceptance of

an information technology.
1.7. Summary

Because of problems related to forgetting, transferability of learning, and rapidly
changing needs in workplaces, training does not necessarily result in successful job
performance in workplaces. With the increased prevalence and the capabilities of
computers in workplaces, instructional designers consider an EPSS as an intervention
to effectively and efficiently solve performance problems faced in an organization.
An EPSS provides tools, resources, and information for users to perform job-related
tasks successfully. However, regardless how well these systems are designed, they fail
to improve job performance if performers do not sufficiently adopt the systems. It is
important to understand acceptance of performance support systems to minimize the
risk of delivering the system which people reject. TAM is valid, powerful, robust, and
parsimonious model to investigate acceptance of an EPSS. Therefore, this study is
carried out to explain user acceptance of the EPSS on the basis of TAM; provide
insights on users’ perceptions regarding the usefulness and ease of use of the EPSS;
and explore how to facilitate user acceptance of the EPSS. The present study makes
important contributions with respect to user acceptance of the EPSS, factors
facilitating successful adoption of the EPSS, future studies, use of TAM as a

theoretical base, research context, and mixed methods research design.
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CAHPTERII

LITERATURE REVIEW

This chapter presents a review of previous theoretical, conceptual, and empirical
studies that serve as a foundation for the present study. It is organized according to

three main themes:

(a) Electronic Performance Support Systems,
(b) The Technology Acceptance Model, and
(c) Acceptance of EPSS.

2.1. Electronic Performance Support Systems

In recent years, due to changing demands of work environments, advances in
information technologies, and inadequacy of traditional training programs, Electronic
Performance Support System (EPSS) interventions have emerged as one of the most
prominent ways to improve human performance as well as organizational results.
The main goal of performance support systems is to provide performers with “what
they need, when they need it, and in the form in which they need it so that they
perform in a way that consistently meets organizational objectives” (Villachica &
Stone, 1999, s. 443). With such a clear goal, numerous and different definitions of

EPSS have been offered since its emergence in the late 1980s.
2.1.1. Definitions of EPSS

The early definitions of EPSS were made by two pioneers of the performance
support system movement, Gloria Gery and Barry Raybould. Gery (1991) is the
person who coined the term, “Electronic Performance Support System”. She
describes an EPSS as an electronic system that provides users with on-demand access
to integrated information, tools, and methodology in order to support their task
performance with the minimum of intervention by others. Similarly, Raybould (1990)
defines an EPSS as “a computer-based system that improves worker productivity by

providing on-the-job access to integrated information, advice, and learning
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experiences” (p. 4). These eatly definitions approach an EPSS as an add-on linked to

existing stand-alone software (Raybould, 1995).

Moreover, Carr (1992) defines an EPSS as a computer-based system which offers
“just the help a performer needs to do a job, just when the performer needs it, and in
just the form in which he or she needs it” (p. 32). In this definition, three distinct
attributes of the support functions come into prominence: the right help, the right
time, and the right form. Similarly, Mao (2004) characterizes an EPSS with three
distinct principles: “just-in-time, just-enough (minimalist), and performance-

centered”. (p. 55).

By taking Senge’s (1994) system thinking approach, Raybould (1995) has expended
the scope of definition of EPSS. He describes an EPSS as an “electronic
infrastructure that captures, stores and distributes individual and corporate
knowledge assets throughout an organization, to enable individuals to achieve
required levels of performance in the fastest possible time and with a minimum of
support from other people” (p. 11). This wider perspective focuses on enabling
organizational learning through capturing and distributing knowledge throughout an
organization. In this respect, EPSSs are more than systems displaying static

information.

Villachica and Stone (1999) have also broadened the scope of EPSSs by
encompassing electronic as well as non-electronic components. From this point of
view, they define an EPSS as “an optimized body of integrated online and off-line

methods and resources providing what performers need, when they need it, in the

form they need it in” (p. 443).

Furthermore, Cagiltay (2006) provides one of the most detailed definitions of EPSS
by addressing various features and capabilities of performance support systems. He

makes the following definition of an EPSS:

An EPSS is a computer-based system that:

e is comprised of a collection of integrated software components;
e is a part of an organisation’s knowledge management system;

e is user-controlled and easy to use;

e provides support at the moment it is needed (right time); and
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e presents relevant (right type) and context-focused (right amount)
information that a task performer needs, in a real work environment (right

place). (p. 94)
Moreover, Clark and Nguyen (2008) give a simple but comprehensive definition of
EPSS as an “enabler of work tasks that are delivered by electronic technology

provided to individuals or teams at the time of need on the job” (p. 508).

In conclusion, an EPSS can be defined as a computer-based system which provides
access to electronic tools, information, and resources for individuals or teams to
perform a task at a high level of competency on the job with a minimum support
from other people. In order to understand the nature of an EPSS, it is important to
clarify components which it contains to develop and support competence in task

performance.
2.1.2. Components of an EPSS

The components constitute the building blocks of an EPSS that enable users to
perform their tasks successfully and effectively. An EPSS can essentially contain any
combination of the following features: task structuring, knowledge, data, tools, and
communications (Gery, 2002). There are many different viewpoints with respect to

necessary components of an EPSS.

Gery (1991) offers a range of support mechanisms and tools which can be found in
an EPSS, including (a) advisor or expert systems, (b) interactive productive software,
(c) application software, (d) help systems, (e) interactive training sequences, (f)
assessment systems, and (g) monitoring, assessment and feedback. More simply,
Raybould (1990) proposes three integrated major components of an EPSS: (a) an
advisory system, (b) an information base, and (c) learning experiences. An advisory
system gives employees access to interactive assistance to make a decision or perform
their tasks. An information base provides access to all information resources which
employees may require to perform their tasks. Lastly, learning experiences include

many forms of computer-based training courses available to employees.

Based on the early definitions of EPSS, McKay and Wager (2007) also suggest five
main components: (a) information base, (b) learning experiences, (c) embedded

coaching and help tools, (d) expert advisor, and (e) customized tools. An information

15



base is comprised of information databases, online documents, and case history
databases which enable employees to achieve their tasks. Learning experiences refer
to task-specific, computer-based training, tutorials, and simulations to which
employees have access while they are performing their tasks on the job. Embedded
coaching and help tools provide employees with user or system-initiated support
tools to help them perform their tasks as well as use the system. An expert advisor
helps employees to make a decision with the use of a series of questions when they
perform complex and infrequent tasks. Customized tools refer to business and

productivity applications which usually automate work processes and tasks.

In addition, Raybould (1995) stresses an electronic infrastructure that enables
capturing, storing, and distributing knowledge assets throughout an organization. In
this respect, an EPSS may contain community building and knowledge sharing tools,
including bulletin boards, discussion forums, and information searching tools (Ma &
Harmon, 20006). Furthermore, the recent broader definitions of EPSS have expanded
possible performance support interventions with tools which support performers in

decision making, and automate complex and labor-intensive tasks (Nguyen, 2010).

The framework offered by Gery (2002) also classified the basic components of an
EPSS into four primary categories: (a) performance support tools or performance
centered systems, (b) reference, (c) instruction, and (d) collaboration. Performance
support tools or performance centered systems provide users with tools and job aids
which structure work flows and help them to achieve specific outcomes. The
reference component enables users to perform their tasks with access to information
and resources at the moment of need. The instruction component presents small or
large instructional units that enable learning out of work context. The collaboration
component allows users to interact with others to share and gain several types of

information in several ways within the organization.

The components of an EPSS perform four supportive activities: learning, doing,
referencing, and collaboration (Gery, 2002). Based on the supportive functions, the

components of an EPSS can be classified as in Table 2.1.

The user interface is an important element of an EPSS which influences quality of

support provided by its components. In a basic 'four layer' model for EPSS
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Table 2.1
Summary of Classifications of the Components of an EPSS Based on the Supportive Functions

Doing Referencing Learning Collaboration
Gery e Interactive e Help systems e Interactive
(1991) productive e Advisory or expert training
software systems sequences
e Application ¢ Monitoring, o Assessment
software assessment, and systems
feedback
Raybould e Information base e Learning
(1990) ° Advisory systems CXpCI‘iCl’lCG
McKay e Customized e Information base e Learning
and Wager  tools e Embedded experience
(2007) coaching systems
e Expert advisor
Gery e Performance e Reference e Instruction e Collaboration
(2002) support tools or
performance

centered systems

Others ® Tools e Decision support ¢ Community
automating the (Nguyen, 2010) building and
tasks (Nguyen, knowledge
2010) sharing tools

Ma &

Harmon, 2000)

formulated by Barker and Banerji (1995), the first layer is the human-computer
interface because it enables users to access and control the facilities at lower levels. In
other words, users interact with the components of an EPSS through the user
interface to obtain assistance necessary to perform job-related tasks. Therefore, user
interface is a critical element for a successful EPSS implementation (Barker, 2010a;
Cagiltay, 2006; Milhelm, 1997; Rossett, 1996; van Schaik, 2010). An EPSS should
enable performers to perform their task successfully, and in the fastest time, with a
minimum support from others (Raybould, 1995). To minimize training and ensure
ease of use, user interface should be consistent with workflow and logic of the job
and filter the information (Villachica, Stone, & Endicott, 2000). In terms of user-
system interaction, it is important to consider not only user-friendliness, but also

user-control (Carr, 1992).
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2.1.3. Types of an EPSS

Based on the extent to which performance support systems are integrated into users’
work interface or process, they are categorized in different ways. Gery (1995)
suggests three fundamental types of performance support systems: intrinsic, extrinsic,
and external. Intrinsic support is directly integrated with work interface and process.
This type of performance support system is a basic part of an EPSS. It is “so
integrated into the interface structure, content, and behavior and the application logic
that it is impossible to differentiate it from the system itself” (Gery, 1995, p. 51).
Users get intrinsic support while they are just performing their tasks without having

awareness of their using EPSS facilities. Examples of intrinsic support include user-

centered design, embedded knowledge, wizards, and task automation tools.

Extrinsic support is “integrated with the system, but is not the primary workspace”
(Gery, 1995, p. 51). Based on task and employee situations, EPSSs provide relevant
tools and resources which can be invoked by employees or the system. Although
extrinsic support is integrated with tasks at hand, it is not inherent to primary work
interface or actual work flow. Examples of extrinsic support include embedded cue

cards, tips, guides, help links, and context sensitive help.

Lastly, external support is not integrated with either the system or the primary
workspace. The difference between external support and extrinsic support is that the
former has no prior integration with systems and tasks (Gery, 1995). External
supports force employees to locate appropriate tools or resources external to EPSSs.
In this respect, employees are required to interrupt workflows to get performance
support. External performance support may or may not be in an electronic form.
Examples of external support include external databases, search engines, help

indexes, and job aids.

With respect to the types of an EPSS, the most cited notion is that if performance
support systems are more integrated into users’ work interfaces, they will be more
powerful. In terms of the design of an EPSS, Gery (1995) stresses that the goal is to
integrate almost 80% of performance support as intrinsic, and the remaining part as
extrinsic and external with almost equal percentage. Similarly, Raybould (2000)

asserts that “as support moves closer to the tool and in the process becomes more
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granular, it becomes more powerful to use and less expensive in terms of lost time

on the job” (p. 35).

In a study on effect of different types of the performance support systems on user
performance, attitudes, system use, and time on task, Nguyen, Klein, and Sullivan
(2005) conclude that users provided with intrinsic and extrinsic support have
significantly higher performance than ones provided with no support, while there
was no significant difference between users with external support and those with no
support. Moreover, users provided with the EPSS had significantly more positive

attitude than those not provided with the EPSS.
2.1.4. EPSS versus Training as an Performance Intervention

Training is the most common intervention used by organizations to improve
employees’ performance as well as organizational results. Traditional training
interventions involve “predesigned and developed instruction, practice, and
assessment activities with the goal of increasing learner proficiency on desired
behavior or attitudes” (Nguyen & Klein, 2008, p. 95). After performance problems
occur in workplaces, employees attend training programs to learn skills and
knowledge required for tasks, and then they are expected to transfer what they are
taught into actual job contexts. In such situations, working and learning are two
separate events in terms of place and time. Therefore, there is a risk of not
transferring what was learned into their actual job contexts (Baldwin & Ford, 1988;
Hodges, 2002; Mao, 2004; McKay & Wager, 2007). In addition, training may not be a
cost-effective solution to address performance problems because of the cost of
designing and delivering training and the loss of productivity while employees are

away from their jobs to attend training (Stolovitch & Keeps, 1999).

Designing more involving training activities, linking training to working more, and
using technology improve training programs. In these programs, however, the basic
process to enhance both learning and performance has remained the same:
instruction. Instruction, or learning, is still a distinct event from working. For
example, Laffey (1995) asserts that although just-in-time training make an important
contribution to development of work competencies, it do not necessarily make

training appropriate for a particular context. Moreover, Gery (2002) holds that
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“Im]uch training programs provides ‘too much too soon’, ‘too little too late’, or is
totally inappropriate to a given person at a given moment in time” (p. 472). Nguyen
and Klein (2008) also argue that the common issue in all training interventions is that
“employees are asked to learn and master the desired outcomes prior to applying the

information to their work™ (p.95).

On the other hand, EPSS interventions improve performance as well as learning
while the employees are performing their tasks. They eliminate a distinction between
learning and working, and thereby allow learning in work contexts (Bastiaens, Nijhof,
Streumer, & Abma, 1997; Rosenberg, 1995). With the help of performance support
systems, knowledge required for successful work performance is made available at
the time of need while tasks are actually being performed (Cole, Fischer, & Phyllis,
1997). Therefore, these systems enable performers to learn a process while they guide
them to perform their task (Gery & Jezsik, 1999). In this respect, learning is a result
of performing the tasks with the use of the EPSS. In terms of what differentiates
EPSSs from training, Nguyen and Klein (2008) argue that “EPSS interventions focus
on supporting performance while the work is being performed rather than at some

arbitrary point in time beforehand as with training” (p. 96).

However, even though learning may or may not occur with the use of an EPSS, the
primary focus is performance (i.e. productivity and competence), not learning (i.e.
skill and knowledge) (Rosenberg, 1995). In line with performance-centered
approaches, EPSS environments are formed from “small granules of performance-
oriented support to get the current task done, as opposed to comprehensive
presentation of function-oriented information for learning in abstract” (Mao, 2004,
p. 55). EPSS facilities emphasize performance support on the job rather than
learning objectives to enhance performance. This approach is more consistent with

the paradigm of performance technology rather than training.

Despite the fact that EPSSs have evolved beyond training in many ways and require
paradigm shifts away from training, the roots of EPSSs are based on education and
training. The theoretical perspectives behind EPSSs represent a convergence with
several theories of learning. Nguyen and Klein (2008) point out that EPSSs are based

on the theory of adult learning in terms of personal relevance. By citing Knowles
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(1996), they state that adults learn better when learning is relevant to their previous
experience and they can immediately apply what they learn. Moreover, Maughan
(2005) argues that constructivism is a learning theory most related to EPSS practices.
Performance support systems enable performers to actively construct their own
knowledge by meeting the information demands while they are performing the tasks.
Furthermore, van Schaik (2010) emphasizes the cognitive psychology perspective
because performance support tools are designed to enhance human cognitive
structure and reduce cognitive load. Also, Mao (2004) argues that the common
underlying philosophy of EPSSs is based on nesting learning into working, “learning-
by-doing”. This philosophical perspective draws from a range of learning theories,
including cognitive learning, impasse-driven learning, constructivism, and situated

learning.
2.1.5. Benefits of Using an EPSS

The implementation of EPSSs provides a number of benefits for organizations.
According to Nguyen (2010, 2012), tangible advantages of using an EPSS include (a)
improved performance, (b) improved attitudes, and (c) reduced costs. The study
conducted by Nguyen and Klein (2008) reported that participants provided with only
the EPSS and those provided with the EPSS and training completed their task in less
time and with more accuracy than those provided with only training. Also, Nguyen
(2009) examined the effects of performance support and training on user attitude,
and concluded that users receiving the EPSS and those receiving the EPSS and
training had significantly higher attitude scores than those receiving only training.
Furthermore, Desmarais, Leclair, Fiset, and Talbi (1997) conducted the cost-benefit
analysis of an EPSS that provides customer service representatives with assistance in
performing their tasks in a large electric utility company. This study demonstrated
that benefits stemming from reduced training outweigh the cost of development and
maintenance of the EPSS. Moreover, the researchers assert that the other benefits
resulting from improved productivity and increased quality could contribute to

outcome and return of investment of EPSSs.

Besides the tangible advantages, Nguyen (2010, 2012) also proposes three less

tangible benefits resulting from implementing an EPSS. These benefits include
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providing (a) memory support especially for tasks which they perform infrequently,
(b) updated information, and (c) a wider range of support content that cannot be

exposed in training.

Bayram (2005) proposes a conceptual framework of EPSS for training and
educational implications. This framework consists of five interrelated and
interdependent domains: online collaboration, motivation, guidance, cost-
effectiveness, and performance empowering. Fach domain addresses a particular

benefit of using an EPSS.

Moreover, Desmarais et al. (1997) assert that an EPSS offers several benefits if it is
favorable for a work condition. The benefits of using an EPSS include enhanced
productivity, reduced training costs, increased worker autonomy, increased quality
due to uniform work practices, and knowledge capitalization. In addition to these
benefits, Altalib (2002) points out a decrease in the system maintenance cost with the
use of an EPSS due to performance-centered principles on which the design of an
EPSS is based. Furthermore, Nguyen and Klein (2008) emphasize reducing in the
need of training, and “day-one performance” as the most attractive EPSS feature.
Also, Gery (1991, 2002) points out that major benefits resulting from using an EPSS
include encouraging the best practices in work environments, organizational strategy,

and desired organizational accomplishment.
2.1.6. Design and Development of an EPSS

The design and development process is one of the most important factors that
determine the success of an EPSS in an organization. In order for an EPSS to have
considerable benefits for an organization, its structure and components need to be
designed and developed in an appropriate way (Milhelm, 1997). Unfortunately, there
seems to be no clear, detailed, and concise model or strategies for the design and
development of an EPSS (Gustafson, 2000; Laffey, 1995; Milhelm, 1997; Nguyen &

Woll, 2000). Yet, some substantial efforts have been made.

One approach to designing an EPSS, a basic four-layer model, is offered by Barker
and Banerji (1995). This model contains four basic levels and each level represents a

particular design aspect. The first level involves the design of a human-computer
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interface shell and database facility. The second level presents generic tools that may
be selected to meet the needs of the EPSS (i.e. help systems, documentation, text
retrieval systems, intelligent agents, tutoring facilities, simulation tools, and
communication tools). The third level includes the design of application tools that
can fulfill specific needs within application domains. The last level, the application
domain, represents the design of new processes and tasks that the EPSS introduces

into domains.

Performance-centered design (PCD) is one of the strategies that are used to develop
performance support systems. The focus of PCD is on performance of work, rather
than systems (Mackenzie, 2002). Using PCD, designers can develop performance-
centered systems “with explicit representations of the business process being
supported by work ..., integrating the software that support the process in a natural
way, providing just enough content needed to execute the tasks when it is needed ...,
and arranging other performance-enabling artifacts appropriately in the environment
... (Rosenberg, 2006, pp. 202-203). In PCD, knowledge is integrated into the
interface on which actual job is done (Mackenzie, 2002; Villachica et al., 20006). By
taking performance-centered viewpoint, Gery (1995) proposes specific attributes
which performance support system should contain. Marion (2002).has expanded to
these attributes by considering a number of developments. These attributes are
addressed the issues related to work context, the user interface, user-system

interaction, system behavior and options, knowledge access and use, and consistency.

Milhelm (1997) also illustrates specific guidelines for the design and development of
an EPSS. He especially focuses on interactivity of, and effective user interface for the
design of the overall system and components. In line with this perspective, systems
should have specific attributes such as a high degree of user control, flexibility, ease
of use, and accessibility. Furthermore, Milhelm suggests specific guidelines on the
basis of interactivity and user interface for each component of an EPSS (i.e. an
information database, advisory system, instructional component, and application
software). Regarding general development strategies, one of the most important
issues is the overall systematic design process undertaken before and during the

development of an EPSS.
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More recently, Nguyen and Woll (2006) developed a model for the design and
development of performance support systems, “A Practitioner’s Model for
Designing EPSS”. This model consists of five phases. The first phase of the model,
performance analysis, focuses on the steps of performance analysis which identify
performance problems and verify an EPSS as the appropriate performance
intervention for the problems. The second phase, EPSS analysis, involves
quantitative and qualitative need assessment directly related to the EPSS. The third
phase of the model, EPSS design, includes selecting appropriate EPSS types,
developing high- and low-level architecture, and validation of the design of the EPSS
with customers. The next phase, EPSS development, is comprised of four steps:
developing or purchasing the EPSS, developing content of the EPSS, integrating the
EPSS into users’ work interfaces, and validation of development practices with
customers. The last step, the implementation and evaluation of EPSS, focuses on the

adoption and validation of usefulness of the EPSS.

However, no matter how well an EPSS is designed and developed, it is important to
consider other contributing factors for successful EPSS use. Employees may resist
using performance support systems because they introduce changes in the nature of
their job and roles (McKay & Wager, 2007; Stone & Villachica, 2003). Even if an
EPSS is designed and developed in an elegant way, it becomes meaningless when it is
never used by employees (Gery, 1991). EPSSs should be implemented successfully in
order to achieve their potential for improving performance. Therefore, it is critical to
develop an appropriate groundwork to minimize users’ resistance to change and

enhance acceptance and usage of performance support systems in workplaces.
2.1.7. Acceptance, Diffusion, and Implementation of an EPSS

The integration of an EPSS into a work environment is one of the most important
processes influencing its effectiveness. If an EPSS is not used at an expected level in
an organization, it is unlikely to achieve intended performance goals and benefits
(Carliner, 2002; van Schaik, 2010). It is unreasonable to believe that employees

readily adopt a well-designed and developed EPSS.

Performance support systems present considerable changes in the way which

employees think about technology, work, and training (McKay & Wager, 2007;
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Milhelm, 1997; Rossett, 1996; Stone & Villachica, 2003). Therefore, similar to other
performance improvement interventions, getting organizations or individuals to
accept change is a critical driver for a successful EPSS implementation (Dormant,
1999). Surry and Ely (2007) insist that a better understanding of the reasons of why
people adopt and, more importantly, reject using a new technology provides a
foundation for making changes happen. There are several factors that influence
adoption and diffusion rate of EPSSs. Consequently, in order to minimize or
overcome user resistance to an EPSS, it is crucial to identify and understand factors

that influence its acceptance.

Based on the principles of performer-centered design, Laffey (1995) indicates that a
performer’s decision to adopt an EPSS is based on its contributions to successful
performance, and its suitability to the work. Moreover, Mao (2004) argues that the
adoption of an EPSS depends on its compatibility with user characteristics,
information technology tools to be used, and knowledge outcome. In addition, Surry
and Ely (2007) claim that organizational structure, communicational channels, and
employees’ attitude toward the organization may be important sources of user

resistance to the EPSS.

In their model, “A Practitioner’s Model for Designing EPSS”, Nguyen and Woll
(2006) underline communication, training, change management, support, and
marketing of the system as necessary to ensuring successful adoption of an EPSS by
employees. Moreover, Gery (1991) emphasizes a number of important issues for the
successful EPSS implementation, including implementation planning, training on
EPSS use, the use of EPSS in training programs, administrative procedures and
processes, involving other organizational units, and recording the progress in relation
to utilization, effectiveness and impact of EPSS use. Also, McKay and Wager (2007)
state that ongoing incentives and supplementary training are critical to a successful
EPSS development and implementation. Furthermore, Rossett (1996) offers several
challenges that influence implementation of an EPSS in the workplaces, including
lack of cross-functional coordination, interface frustrations, lack of use preparedness,
absence of organizational infrastructure, absence of high-level sponsorship, the cost
of the EPSS, and resistance to innovation. Similarly, Maughan (2005) also clearly

articulates that successful development and use of an EPSS requires overcoming
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challenges regarding communication and computer infrastructure, knowledge

management, usability, and presentation.

Gery (1991) also lists sources that cause individuals or organizations to reject using
EPSSs. These sources are related to logistics, economics, politics, knowledge, skills,
feelings, and values. Gery recommends many powerful tactics to minimize user
resistance, including education, demonstrations, case studies, reframing resisters’
ideas or opinions, and involvement of opinion leaders. Moreover, Puterbaugh et al.
(1989) introduce several barriers to success of an EPSS, which are especially
challenging for the trainers. These barriers consist of inapplicability of the methods
used for training outputs to the goals of performance support tools, the lack of
people supporting new approaches, the infancy of the performance support
movement, the difficulty in comparing the development costs of performance
support tools with their benefits, insufficient organizational collaboration to design

tools, and a lack of sufficient dissatisfaction with the current state of affairs.

Nguyen (2010, 2012) highlights social, political, economic, legal, and technical factors
as critical considerations to foster success and adoption of an EPSS. They put

emphasis on the following points:

e An EPSS needs to provide employees with timely, relevant and current
content.

e Adoption of an EPSS requires developing and implementing a plan to get
employees to be aware of the system, its advantages, and the ways to use it
on their job.

e The costs of the hardware and software on which an EPSS are developed
must be considered.

e The legal requirements of the support content are an important factor to
take into account.

e A wide array of electronic tools including laptop computers, mobile
devices, and other portable devices needs to be taken into consideration to

provide on-the-job performance support.
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In addition, Carliner (2002) highlights administrative, political, and ethical issues that
have impact on adoption and success of an EPSS. In order to achieve the desired use

of an EPSS in an organization:

e Organizations need to promote EPSS solutions, plan for continuous
maintenance, and allocate resources for them.

e Users’ feelings resulting from the automation of tasks need to be taken into
consideration.

e The misperceptions of users regarding the automation and routinization of

work need to be addressed.

Most importantly, Barker (2010b) places emphasis on the Technology Acceptance
Model (TAM) to address acceptance of an EPSS. As the most widely used and
influential model to explain and predict the acceptability of new, innovative
information systems, TAM suggests two specific beliefs, perceived usefulness (PU)
and perceived ease of use (PEOU), to be fundamental determinants of the user
acceptance of the system (Davis, 1989; Davis et al., 1989). PU refers to the degree to
which an individual believes that using the system will improve his performance.
Likewise, PEOU reflects the degree to which a person believes that using the system
will be free of effort. In TAM, PU and PEOU mediate between external variables
(e.g. system characteristics, organizational characteristics, and user personal

characteristics) and the use of the system (Davis et al., 1989).

For a successful EPSS, the importance of users’ perceptions regarding usefulness and
ease of use is emphasized by a number of researchers. Nguyen et al. (2005) argue that
“if the users feel that the system is annoying or unhelpful, they will not use it and
therefore will not maximize the benefits it may offer to aid task performance” (p. 84).
Similarly, Nguyen (2010, 2012) claims that if users perceive that the EPSS does not
help them rapidly locate the most relevant content to perform tasks correctly,
adoption is impeded in the organization. Moreover, Carliner (2002) stresses that
EPSSs must be not only usable but also beneficial for the user in order to achieve
their performance goals. In addition, Milhelm (1997) maintains that the success of

EPSSs is dependent on a number of system characteristics, including high degree of
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user control, flexibility, ease of use, high accessibility, and the structure that provides

access to information in many ways.

Therefore, in the development of an EPSS, understanding users’ perceptions
regarding usefulness and ease of use is likely to give valuable information to
maximize user acceptance of an EPSS (van Schaik, 2010). In this respect, TAM is
likely to provide an appropriate, credible, and powerful theoretical base to identify

and understand factors influencing users’ decision to adopt an EPSS.
2.2. The Technology Acceptance Model

The Technology Acceptance Model (TAM) (Davis, 1985) is the most widely applied
and influential theoretical framework to predict and explain user acceptance of
information technology. It attempts to provide a theoretical base to explain why
users make the decision to accept or reject a technology. TAM focuses on two
particular beliefs: perceived usefulness and perceived ease of use (Davis, 1989, 1993;
Davis et al.,, 1989). Basically, these two distinct and fundamental variables play a
mediating role between external factors and system usage. In the light of TAM,
understanding the determinants of information technology use allows identifying

effective interventions that facilitate users’ information technology adoption and use

(Davis, 1993; Taylor & Todd, 1995a; Venkatesh & Bala, 2008).
2.2.1. Theoretical Framework

TAM is based on social psychology, particularly the Theory of Reasoned Action
(TRA) (Fishbein & Azjen, 1975). According to TRA, a specific behavior is
determined by a person’s intention to perform the behavior, which is a function of
attitude toward the behavior and the subjective norm related to the behavior (Ajzen
& Fishbein, 1980). Beliefs play an important role in that they influence people to
have a certain attitude and subjective norm. Drawing upon the theoretical
underpinning of TRA, TAM proposes causal relationships between beliefs (perceived
usefulness and perceived ease of use), attitude, intention, and actual system usage

(Davis, 1993; Davis et al., 1989). Figure 2.1 illustrates TRA.
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Figure 2.1 Theory of reasoned action

TAM posits that actual system usage is determined by a person’s behavioral intention
to use (BI) the system, and BI is jointly under control of attitude toward using (A)
the system and perceived usefulness (PU) (Davis et al., 1989). A is determined by PU
and perceived ease of use (PEU) of the system. PEU also has a direct effect on PU.
According to TAM, external variables (e.g., individual characteristics, organizational
characteristics, and system characteristics) influence system usage only to the extent
that they have an effect on the PU and PEU. TAM hypothesize that PU and PEU
are major determinants of user acceptance of information technology. Figure 2.2

illustrates TAM.

Davis (1989) defines perceived usefulness as “the degree to which a person believes
that using a particular system would enhance his or her job performance” (p. 320).

According to TAM, users’ beliefs about the performance benefits of a system largely

Figure 2.2 Technology acceptance model.
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influence their attitude regarding system usage and, in turn, their usage intention. In
addition to an indirect effect, PU also has a direct effect on Bl. Users tend to use a
system when they believe that it improves their performance on the job, regardless of
their positive or negative feelings toward using it (Davis et al., 1989). Furthermore,
PU is a stronger determinant of user acceptance then PEU (Davis, 1989, 1993; Davis
et al., 1989; Hu, Lin, & Chen, 2005; Venkatesh & Davis, 2000). When the
functionalities and features of a system provide performance gains for users, they are
more likely to deal with any difficulty in use it (Davis, 1989). On the contrary, if a

system is not useful for users, ease of use becomes irrelevant.

According to Davis (1989), perceived ease of use represents “the degree to which a
person believes that using a particular system would be free of effort” (p. 320). TAM
posits that users have a positive attitude toward using a system when they believe
that it is easy to use. According to TAM, it is also hypothesized that, given all other
things being equal, the easier a system is to use, the more useful users find it, but not
vice versa — that is PEU’s direct effect on PU (Venkatesh, 1999, 2000). Davis (1993)
notes that PEU functions primarily through its direct effect on PU rather than

attitude.

Davis (1993) explains attitude toward using (A) as “the degree of evaluative affect
that an individual associates with using the target system in his or her job” (p. 470).
Based on the framework of TRA, the original formulation of TAM postulates that A
plays a mediating role between the beliefs (i.e. PU and PEU) and BI. However, Davis
et al. (1989) eliminated A from TAM because of its partial mediation effect on
beliefs-intention relationships, a strong direct effect of PU and PEU on BI, and a
weak relationship between PU and A. Accordingly, despite users’ negative feelings
about the system, they are willing to use the system because of its functionality - that
is PU’s direct influence on BI. On the other hand, Yang and Yoo (2004) argue that
attitude needs to be considered in the context of technology acceptance due to its
impact on individual and organizational technology use. In this respect, Jackson,
Chow, and Leitch (1997) insist that “[a]ttitude, like other behavioral variables, may be

a necessary but not sufficient condition for success” (p. 583).
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BI is a major determinant of system usage. Ajzen and Fishbein (1980) defined
behavioral intention as “a measure of the likelihood that a person will engage in a
given behavior” (p. 42). TAM hypothesizes that BI predicts usage behavior and
mediates the influence of other factors on users’ behaviors (Davis et al., 1989). Users’
usage intentions have an important function to predict eventual system usage

(Mathieson, 1991).

Regarding the dependent variable, actual system use, TAM studies commonly
measure number of uses (ie. frequency) or time spent using (ie. duration)
(Yousafzai, Foxall, & Pallister, 2007b). In their analysis of 22 studies used TAM,
Legris et al. (2003) show that measurement of use was commonly based on self-
reported usage. In addition, measurement of use was ignored in ten of the 22 studies.
This finding is also consistent with the results of the study conducted by Yousafzai et
al. (2007b). They found that 43 percent of 145 TAM studies focused on only

determinants of intention to use a system.

The original formulation of TAM takes account of all relationships among the five
components: PU, PEU, A, BI and actual usage. The relationships in TAM
demonstrate a substantial variability across the studies (Lee et al., 2003; Legtis et al.,
2003; Yousafzai et al., 2007a). King and He (2006) point out that TAM has
experienced evolution by incorporating factors which can be classified into four
major categories: (1) prior factors (the antecedents of the beliefs), (2) factors offered
by other theories that have the potential to increase predictive ability of TAM, (3)
contextual factors that have mediator effects, and (4) consequent factors. The
evolutionary nature of TAM is also well illustrated by Sharp (2007) and Lee et al.
(2003). As a conclusion, several modifications of TAM are presented in the related

literature of technology acceptance.
2.2.2. External Variables and Internal Beliefs

One of the purposes of TAM is to provide insight into the influence of external
factors on users’ behaviors. The external variables have an impact on A, BI, and
actual usage through their direct effect on two key drivers of technology acceptance:
PU and PEU (Davis, 1993; Davis et al., 1989; Venkatesh & Bala, 2008; Venkatesh &

Davis, 2000). In addition, these variables also take a crucial role to manipulate PU
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and PEU. Yousafzai et al. (20072) claim that “without a better understanding of the
antecedents of PU and PEU, practitioners are unable to know which levers to pull in
order to affect these beliefs and, through them, the use of technology” (p. 268).
Researchers have tested a number of external variables that play determinant roles on

PU and PEU.

Design characteristics, user involvement in system development, the type of system
development process, the nature of the implementation process, and cognitive style
are some of the external factors that are proposed to influence people’s perceptions
related to usefulness and ease of use (Davis et al., 1989). Moreover, as a result of the
synthesis of studies on TAM, Venkatesh and Bala (2008) propose four different types
of the determinants of individuals’ perceptions regarding usefulness and/or ease of

use:

e Individual differences (i.e. personality and demographics)
e System characteristics (i.e. the attributes of the system)
e Social influence (i.e. social processes and mechanisms)

e Facilitating conditions (i.e. organizational support)

Further, Yousafzai et al. (2007a) proposes four distinct categories for more than 70

external variables influencing PU and/or PEU:

e Organizational characteristics (e.g. end-user support, organizational
structure, management support)

e System characteristics (e.g. navigation, compatibility, perceived complexity)

e User personal characteristics (e.g. computer anxiety, self-efficacy)

e Other variables (e.g. facilitating conditions, social influence, external

computing training)

Although some studies have focused on context-dependent determinants of PU and
PEU, some other studies have offered general and context-independent determinants
that can be applied across a broad array of settings. Venkatesh and Davis (2000)
introduce general determinants of PU — that is, perceived ease of use, subjective

norm, image, job relevance, output quality, and results demonstrability. This model
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also includes two moderator variables: voluntariness and experience. Furthermore,
Venkatesh (2000) has developed and tested a theoretical framework for general
determinants of PEU, which focuses on anchoring and adjustments perspectives.
According to this framework, constructs related to control (computer self-efficacy
and perception of external control), intrinsic motivation (computer playfulness), and
emotion (computer anxiety) influence users’ eatly perceptions of ease of use. After
the users gain experience with the technologies, objective usability and perceived
enjoyment have more effect on their perceptions of ease of use. In addition,
Venkatesh and Bala (2008) provided a comprehensive integrated model by
combining the determinants of PU and PEU. This model also considers a mediation
effect of experience and voluntariness on information technology use, and handles a
crossover effect between the determinants of perceived usefulness and those of

perceived ease of use.
2.2.3. Superiority of TAM

Among the theories and models that address individual-level information technology
adoption and use, TAM is regarded as the most appropriate, powerful, robust, and
parsimonious theoretical base to investigate user acceptance of information

technology due to the following reasons.

e TAM is a specific model for the domain of information technology
(Agarwal, 2000; Sharp, 2007).

e TAM has a great practical value due to having a strong theoretical base and
sufficiently validated inventory of psychometric measurement scales (Davis,
1989; Yousafzai et al., 2007a).

e TAM adequately explains and predicts information technology acceptance
in a wide range of technologies, user populations, situations, cultures,
countries, and expertise levels (Chuttur, 2009; Lee et al., 2003; Ma & Liu,
2004; Venkatesh et al., 2007; Yousafzai et al., 2007a).

e TAM provides consistently good predictive validity to technology usage
(Leong, 2003; Yousafzai et al., 2007a).
TAM has been used to investigate acceptance of information technologies in many

contexts, including education (e.g. Ma, Andersson, & Streith, 2005; Teo, 2010; 2012),
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health care (e.g. Ketikidis, Dimitrovski, Lazuras, & Bath, 2012; Pai & Huang, 2011),

banking (e.g. Lee , 2009; Pikkarainen, Pikkarainen, Karjaluoto, & Pahnila, 2004),

bl

online shopping (e.g., Koufaris, 2002, Lim and Ting, 2012), and business (e.g.,
Amoako-Gyampah & Salam, 2004; Riemenschneider, Harrison, & Mykytyn, 2003).

2.2.4. Criticisms on TAM

Even though TAM is the most widely applied theoretical framework on information
technology adoption and use, it has been subject to several criticisms. First of all, the
research subjects of previous TAM studies often involved students (Lee et al., 2003;
Legris et al., 2003). Due to differences in characteristics between students and
employees, the generalizability of findings in the previous TAM studies is limited
(Yousafzai et al, 2007a). Thus, TAM studies provide more benefits if they are

conducted in organizational contexts.

Secondly, Benbasat and Barki (2007) argue that PU and PEU have been regarded “as
black boxes that very few tried to try open” (p. 212). Similarly, Lee et al. (2003)
indicate that one of areas that need to be considered in TAM studies is the
examination of factors that contribute to ease of use and usefulness of different
information technologies and environments. Without an understanding of what
makes a system useful and easy to use, it is unable to get valuable and practical
recommendations for its acceptance. Therefore, there is a need to get an in-depth
understanding of the antecedents of usefulness and ease of use in order to obtain

practical benefit from TAM studies.

Thirdly, and related to the previous point, although studies on TAM have proposed a
number of external variables that contribute to an understanding of the antecedents
of PU and PEU, the pattern for choosing external variables associated with a specific
information technology and environment is not clear (Legris et al., 2003). Likewise,
Benbasat and Barki (2007) acknowledge that because of a number of versions of
TAM and TAM based models, researchers have difficulty deciding which adoption
model is the most appropriate for their research context. Therefore, it is a challenge
for researchers to identify external variables regarding a specific information

technology and technology.
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Fourthly, studies on TAM need to consider the dynamic nature of organizations to
present a more predictive and comprehensive model related to acceptance of
information technologies. According to Orlikowski and Hofman (1997), the success
of any change process related to technology implementation depends on interaction
among three dimensions: technology, organizational context, and the change model
used to manage change. In addition, Bagozzi (2007) stresses the importance of
group, social, and cultural factors in decision making for technology acceptance.
Therefore, in order to increase predictive ability of TAM studies, it is necessary for
researchers to introduce a broader model that incorporates organizational dynamics

and social factors (Legris et al., 2003).
2.2.5. Diffusion of Innovations and TAM

Rogers’ (2003) diffusion of innovations is a theoretical framework that explains
adoption of an innovation within a social system. He defines diffusion as “the
process by which an innovation is communicated through certain channels over time
among the members of a social system” (p.5). According to this definition, the
diffusion of innovations has four main elements: (1) the innovation, (2)

communication channels, (3) time, and (4) a social system (Rogers, 2003).

According to the Innovation-Decision Process model, Rogers (2003) argues that the
adoption of an innovation is the process in which an individual goes through five
stages: (1) knowledge, (2) persuasion, (3) decision, (4) implementation, and (5)
confirmation. In the first stage, “Knowledge”, individuals gains knowledge of
existence of an innovation and understand what it is and how it works. In the second
stage, “Persuasion”, individuals form positive or negative attitude toward an
innovation. In the third stage, “Decision”, an individual decide to adopt or reject to
use an innovation. In the fourth stage, “Implementation”, an individual makes actual
use of an innovation. In the last stage, “Confirmation”, an individual tries to obtain
reinforcement of an innovation-decision and continues or discontinues using an

innovation.

According to Rogers (2003), there are five adopter categories on the basis of
innovativeness: (1) innovators (i.e., individuals who are ready to adopt an

innovation), (2) early adopters, (3) early majority, (4) late majority, and (5) laggards
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(i.e., individuals who are last to adopt an innovation). This categorization suggests
that particular individuals adopt an innovation eatlier than others. Rogers uses the
normal frequency distribution for classifying adopters. According to this distribution,
he gives the approximate percentages of individuals in each category during adoption
of an innovation. Innovators comprise 2.5% of individuals; early adopters: 13.5% of
individuals; early majority: 34% of individuals; late majority: 34%; and laggards: 16%.
According to Surry and Ely (2007), adopter categorization indicates that adoption of

an innovation in an organization is a natural, predictable, and lengthy process.

Rogers (2003) also proposes that earlier adopters differ from later adopters in terms
of socioeconomic characteristics, personality variables, and communication
behaviors. In terms of socioeconomic characteristics, eatlier adopters have more
years of formal education, more literacy, higher social status, a greater degree of
increasing social mobility, and larger-sized units than later adopters. With respect to
personality variables, earlier adopters have greater empathy, less dogmatism, a greater
ability to handle abstraction and complexity, greater rationality, more intelligence,
more favorable attitude toward change and science, less fatalism, and higher
aspirations than later adopters. Lastly, regarding communication behavior, earlier
adopters have more social participation, more interconnections, more cosmopolitan
orientation, more contact, greater exposure to mass media communication and inter-
personal communication, more active in seeking information about an innovation,
greater knowledge of an innovation, and a higher degree of opinion leadership than

later adopters

According to Rogers (2003), adoption of an innovation takes the form of an S-
shaped curve. This curve indicates that adoption of an innovation is slow over initial
time period, then rises rapidly in a sudden time period, and thereafter levels off
gradually. While some innovations diffuse rapidly so the S-curve rises at a sharp angle

whereas others diffuse slowly so the S-curve rises gradually.

Rogers (2003) suggests five attributes of innovations on which individuals’
perceptions influence its rate of adoption. These five attributes of an innovation are
(1) relative advantage, (2) compatibility, (3) complexity, (4) trialability, and (5)

observability. Individuals are adopt an innovation quickly if the innovation is a better
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than the alternatives; is compatible with their values, experiences, and needs; is easy
to understand and use; can be tried out; and has observable results. In addition to
these attributes, Rogers points out that the type of innovation-decision,
communication channels, the nature of social system, and the extent of change

agents’ promotion efforts are other variables that explain the rate of adoption.

There are similarities between Rogers’ (2003) diffusion of innovation and Davis et
al’s (1989) TAM. First of all, both approaches indicate that actual use of an
information system is influenced by individuals’ attitudes and decisions, or behavioral
intentions, to adopt it. Secondly, both approaches focus on similar perceived
attributes of an information system which influence adoption rate of an information
system.  Rogers’ relative advantage is similar to perceived usefulness while
complexity is similar to perceived ease of use (Karahanna, Agarwal, & Angst, 2000;
Moore & Benbasat, 1991). Laslt, in addition to these attributes, both approaches
focus on other variables which influence adoption rate. It can be suggested that

external variables in TAM have an impact on shape of Rogers’ S-curve.
2.3. Acceptance of EPSSs

There are a number of studies in relation to the adoption, diffusion, and
implementation of EPSS interventions. They differ in focus, theoretical perspective,
user population, context, and research methodology employed. Although TAM is not
widely applied in these studies, many of them include some of the basic constructs

used in TAM.

A non-experimental and correlational study was conducted by Habelow (2000) to
explore the relationships between the variables related to the tool, user, environment,
and usage of the web-based EPSS. In this study, the performance support system
was designed to provide job-related procedures and information for telephone
banking in a large national bank. The independent, or predictor, variables included
general attitudes toward computers, job experience, management support, perceived
ease of use, perceived usefulness, previous computer experience, and system training
and technical support. On the other hand, the dependent variable was EPSS usage.
The study used data from 106 of 179 surveys returned by randomly selected call

associates. Of the 106 participants, 74% were females, 22% males, and 4% missing.
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The results showed that EPSS usage were positively related to job experience,
management encouragement, perceived ease of use, perceived usefulness, and
training and technical support. Moreover, this study indicated that there were
significant relationships between perceived usefulness, perceived ease of use, attitude
toward using computers, management encouragement, and training and technical
support. Furthermore, the results of a stepwise multiple regressions indicated that
system training and technical support (B = .33), perceived usefulness (8 = .32), job
experience (3= -.21), and management encouragement (3 = .17) were significant
predictors and accounted for 55% variance of EPSS usage. The results showed that
the best predictors of EPSS usage were training and technical support, and perceived

usefulness.

Moreover, Barker, van Schaik and Pearson (2005) conducted a study to evaluate
prototypes of the EPSS that was designed to facilitate learning in relation to
psychological research methods. It specifically focused on skill and knowledge
acquisition, system usage, and acceptance of the EPSS. This evaluation study
collected data from 89 psychology students through a questionnaire. The results of
the descriptive analysis indicated that the EPSS was successful in improving student
performance in tasks regarding quantitative research methods. Moreover, very high
median scores to items related to perceived usefulness and intention to use showed
that students found the EPSS as useful in terms of learning, revision, and completing
assignments, and intend to use it when it is available to them. Using Kendall’s tau,
this study also revealed significant correlations between acceptance measures. This
tinding confirmed the relationship between intention to use and perceived usefulness

proposed in technology acceptance research.

As a part of their study on cost-benefit analysis of the EPSS, Desmarais et al. (1997)
performed experiments to address the capability of the EPSS to decrease initial
learning and increase users’ performance. At the end of experiment sessions, the
subjects were asked to complete a questionnaire to provide their opinions on
perceived usefulness of the EPSS, which was designed for customer service
representatives in a large utility company. The result of the study demonstrated that

both novice and expert users perceived the EPSS to be useful. In particular, the
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experiments evidenced that the EPSS presented useful knowledge related to tasks, so

novice users performed well on their tasks without participating initial training.

In an educational setting, Moore and Orey (2000) investigated teachers’ use of the
EPSS and examined influence of EPSS usage on their work performances and
attitudes toward computers. The data were collected from four middle school
teachers through observation, questionnaire, anecdotal log, database records, and
interviews. The findings revealed that the EPSS enabled the teachers to save time
and become more efficient in preparing progress reports. Moreover, usage,
performance, and attitude were influenced by a number of elements: the agent of
change, interventions, collaborative design, system characteristics, technology
support, training, work responsibilities, computer accessibility and technology
attributes. Also, this study indicated that the teachers’ performance, their interactions
with the technology support people, and the customizability of the system were
important factors that had an impact on their attitudes toward the EPSS and

technology.

In addition, Chang (2004) examined perceived benefits of EPSS implementation,
perceived performance level of EPSS components, and the contributions of these
components to perceived benefits in business organizations. The study used the data
from 79 wvalid returned surveys of 182 mailed to EPSS coordinators in selected
business organizations throughout the USA. One of the important findings was that
the acceptability of EPSS and the number of people using EPSS had a significant
positive correlation with perceived overall benefit of EPSS use (r = .348, p < .001; r
= 45, p < .001 respectively). Furthermore, the results of the multiple regression
analysis showed that the acceptability of EPSS (t = 3.669, p < .001), the number of
people using EPSS (t = 3.84, p < .001), the years of experience in using EPSS (t =
2.174, p < .05), the data/information base component (t=2.505, p < .05), and the
advisory system component (t=1.961, p < .05) made the greatest significant
contributions to the overall benefit of EPSS use. Further, the acceptability of EPSS
(B= .386) made the strongest unique contribution to explaining perceived overall

benefit of EPSS use when the variances explained by other variables is controlled.
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Another study carried out by Paschall (2004) evaluates implementation of the EPSS
which special education teachers used to produce individualized education plans
(IEP) for students with special needs. The study collected data from teachers using
the EPSS, their supervisors, and their support personnel by using a survey, informant
interviews, observations, and a focus group. The findings from the survey, the Stages
of Concern Questionnaire, revealed that many of the teachers had concerns related
to uncertainty about the demands of the system and their ability to meet them,
whereas nearly half of them had low-level concern related to the system. Moreover,
this study revealed that although the EPSS resulted in time saved to produce the IEP,
time was added by data entry and learning how to use the tool. Furthermore, the
teachers recommended a central server system, differentiated training, and an update

memo to make the EPSS more useful for them.

Furthermore, Chang (2007) investigated perceived barriers and perceived benefits of
EPSS use. This study was based on data from 79 returned and valid questionnaires of
182 mailed to EPSS professionals who are responsible for EPSS development and
implementation in business organizations. The analysis of the data revealed that
organizational barriers and cost are the most important barriers that influence EPSS
development and implementation in business organizations. Moreover, decreases in
information overload and paper documentation, reduction in time related to training,
and increases in productivity and job performance were perceived as the greatest
benefits of EPSS implementation. Further, this study showed that using EPSS
concepts and user population had an important impact on perceived overall benefits

of EPSS implementation.

Gal and Nachmias (2011) also investigated the factors that have an impact on EPSS
effectiveness in corporate settings. This study included 294 randomly selected service
representatives in a large telecommunications company. The participants were
randomly assigned to complete a given authentic, common service scenario with one
of the support systems: external or intrinsic. In order to assess the effectiveness of
performance support and online learning, time on task, quality of service, level of
comprehension, and confidence level were measured in this study. The findings
confirmed the superiority of the intrinsic support system over the external one.

Moreover, the findings suggested that EPSS effectiveness is based on organizational

40



environments and workers’ experience. In the same research setting, Gal and
Nachmias (2012) also examined the effect of users’ attitudes on EPSS
implementation. The data was collected from 276 randomly selected service
representatives in a large telecommunications company. The findings demonstrated
that there is a strong relationship between users’ attitudes towards EPSS and two
EPSS effectiveness variables (i.e., willingness to use the EPSS again and the
satisfaction levels from learning with the EPSS). Regarding user acceptance of the
EPSS, this study showed that the perceived usefulness of the EPSS was maintained
after users experienced it. Therefore, it suggested that it is important to achieve a
positive attitude toward the EPSS for a successful implementation. Also, the findings

indicated that the use of the EPSS is effective as a learning tool.
2.4. Summary

EPSSs provide electronic tools, information, and resources which enable performers
to achieve job-related tasks. The design and development process plays an important
role in the success of an EPSS. However, a well-designed and developed EPSS is not
readily accepted. No matter how well an EPSS is designed and developed, it fails to
improve performance when performers do not accept to use it. Therefore,
acceptance is a critical driver for a successful EPSS implementation in an
organization. The researchers have offered several factors contributing into
acceptance of an EPSS. In addition, TAM is recommended to explain acceptance of

an EPSS.

TAM is a model that is widely used to explain user acceptance of information
technology. It especially focuses on relationships between beliefs (perceived
usefulness and perceived ease of use), attitude, intention, and actual system usage.
According to TAM, perceived usefulness and perceived ease of use are distinct and
fundamental variables that play an important role in acceptance of an information
technology. They mediate effect of external variables on technology use. Past studies
proposed a number of external variables which influence acceptance of information

systems through their direct effect on perceived usefulness and perceived ease of use.

A great deal of studies has been conducted to understand adoption, diffusion, and

implementation of EPSSs. Although the findings have revealed several factors
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influencing acceptance of an EPSS, TAM has not been applied to explain it. This

study aims to explain and understand acceptance of the EPSS on the basis of TAM.
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CHAPTER III

METHODOLOGY

This chapter describes the research methodology undertaken to accomplish the
purpose of the current study. It includes research questions and hypotheses, the
research design, the context of the study, the selection of participants,
instrumentation, data collection procedures, data analyses, assumptions, limitations,

and validity and reliability issues.
3.1. Research Questions and Hypotheses

The purpose of this study was twofold. First, based on TAM, this study intended to
explain acceptance of the EPSS. Therefore, the present study tested the following
hypotheses regarding acceptance of the EPSS by the police officers in the Crime

Scene Investigation and Identification Unit of the Turkish National Police.

Hypothesis 1: The police officers’ perceptions of usefulness significantly and

positively influence their behavioral intentions to use the EPSS.

Hypothesis 2: The police officers’ perceptions of usefulness significantly and

positively influence their attitudes toward using the EPSS.

Hypothesis 3: The police officers’ perceptions of ease of use significantly and

positively influence their perceived usefulness of the EPSS.

Hypothesis 4: The police officers’ perceptions of ease of use significantly and

positively influence their attitudes toward using the EPSS.

Hypothesis 5: The police officers’ attitudes toward use significantly and

positively influence their behavioral intentions to use the EPSS.

Second, this study investigated the police officers’ perceptions regarding the

usefulness and ease of use of the EPSS. It also explored facilitating conditions of
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acceptance of the EPSS. This part of the study focused on the following research

questions.
Research Question 1: What makes the EPSS useful for the police officers?

Research Question 2: What do the police officers consider when they judge
the usefulness of the EPSS?

Research Question 3: What do the police officers consider when they judge
the ease of use of the EPSS?

Research Question 4: What conditions do the police officers consider to

facilitate the acceptance of the EPSS?
3.2. The Research Design of the Study

The research design employed in the present study is based on mixed methods
research. Put simply, this research design combines or mixes quantitative and
qualitative research methods in a single study. Analyzing a variety of perspectives in
mixed methods research, Johnson, Onwuegbuzie, and Turner (2007) define this

research approach as follows.

Mixed methods research is the type of research in which a researcher or team
of researchers combines elements of qualitative and quantitative research
approaches (e.g., use of qualitative and quantitative viewpoints, data
collection, analysis, inference techniques) for the broad purposes of breadth
and depth of understanding and corroboration. (p. 123)

The use of both quantitative and qualitative methods enables researchers to obtain a
better understanding of the phenomenon under investigation than does using either
method alone (Creswell, 2012). In this approach, researchers take strengths of one
method to balance weakness of the other method (Fraenkel, Wallen, & Hyun, 2012;
Johnson & Onwuegbuzie, 2004).

The central tenet of mixed methods research is to design a research process that
provides useful answers to research questions (Johnson & Onwuegbuzie, 2004).
Mixed methods research is considered on a continuum from mono-method designs

(i.e., quantitative or qualitative research design) to fully mixed method designs (Leech
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& Onwuegbuzie, 2009). The region between mono-method designs and fully mixed
designs falls into partially mixed designs. Whereas fully mixed design refers to using
both quantitative and qualitative techniques within or across phases of the research
process, partially mixed design refers to conducting a quantitative study and a
quantitative study in an overall research study and integrating their findings at some

points.

According to Leech and Onwuegbuzie (2009), researchers employ three criteria to

specify type of design model employed in a mixed methods research study.

1. Level of mixing: Is the design of mixed methods research partially mixed
or fully mixed?

2. Time orientation: Are the quantitative and qualitative research conducted
concurrently or in a specific order (i.e., sequentially)?

3. Emphasis approach: Do the quantitative and qualitative phases have an

approximately equal or different weight to answer the research question?

By crossing three criteria, eight types of mixed methods research designs are offered:
(a) partially mixed concurrent equal status designs; (b) partially mixed concurrent
dominant status designs; (c) partially mixed sequential equal status designs; (d)
partially mixed sequential dominant status designs; (e) fully mixed concurrent equal
status designs; (f) fully mixed concurrent dominant status designs; (g) fully mixed
sequential equal status designs; and (h) fully mixed sequential dominant status

designs.

The mixed methods design used in the study is partially mixed concurrent equal
status design. In this design, both quantitative and qualitative data collection and
analysis procedures were conducted concurrently, but separately and independently,
and held approximately equal weight (or emphasis) to fully understand the
acceptance of the EPSS by the police officers in the Crime Scene Investigation and
Identification Units of Turkish National Police. The quantitative data were collected
with a questionnaire and analyzed using Structural Equation Modeling. In the
qualitative component of the study, one-on-one interviews were conducted by using
the general interview guide approach. The qualitative data were analyzed inductively

to obtain an in-depth understanding of the key beliefs and facilitating conditions of
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acceptance of the EPSS. The quantitative and qualitative findings were merged in the
interpretation stage of the study. The mixed method design used in the study is

shown in Figure 3.1.
3.2.1. Rationale for the Design of the Study

There are a variety of situations in which mixed methods research appears as the best
research design to address research problems in a study. Creswell and Plano Clark
(2011) argue that mixed methods research is more likely to be an appropriate

research design in the following conditions.

e The use of one type of research (quantitative or qualitative) does not
provide enough data to understand a research problem.

e The results of one type of research (quantitative or qualitative) do not
provide complete understanding of a research problem and require further
explanation.

e Researchers have a need to generalize the findings obtained by qualitative
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Figure 3.1 The mixed method design used in the study.
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approaches.

e The findings attained by using one type of research (quantitative or
qualitative) need to be enhanced with the use of another.

e A theoretical perspective presents a framework that entails collecting both
quantitative and qualitative data in a study.

e Research objectives can be best understood with the use of both qualitative

and quantitative type research simultaneously or sequentially.

In the present study, the main rationale behind using a mixed methods research
design was to fully understand the acceptance of the EPSS. The quantitative method
allowed the researcher to test the structural relationships associated with the
acceptance of the EPSS. However, the quantitative data alone might not be sufficient
to obtain a complete understanding of the acceptance of the EPSS because they
would be limited to measurement of generalized perceptions in TAM. This type of
data also would provide too abstract and general findings for practical
implementations to enhance the police officers’ acceptance of the EPSS. In addition,
the quantitative approach alone would not adequately consider the police officers’

social environment and organizational dynamics.

In this situation, there is a need for combination of quantitative and qualitative data
to obtain a more complete understanding of the acceptance of the EPSS. The
qualitative data provides an opportunity to understand the phenomenon form
viewpoint of the participants, identifying the factors which play important roles in a
situation (Creswell, 2009). In the present study, the qualitative data collection and
analysis enabled the researcher to gain an in-depth and detailed understanding of
users’ key beliefs associated with the acceptance of the EPSS (ie., perceived
usefulness and perceived ease of use). They also provided insight into the facilitating
conditions of the acceptance of the EPSS. In this respect, the qualitative data
collection and analysis complemented the quantitative results. In the study, the
researcher preferred to conduct the quantitative and qualitative methods at the same

timeframe because of limited time for collecting and analyzing data.
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3.2.2. Research Paradigm of the Study

It is important to be aware of the underlying paradigm of mixed methods research
because paradigms have philosophical assumptions that influence how researchers
approach a phenomenon under investigation. A paradigm is defined as a basic belief
system or worldview that informs and guides research investigations (Guba &
Lincoln, 1994). Paradigms reflect different assumptions related to the nature of
reality (ontology), the relationship between researchers and what can be known
(epistemology), and the way the researcher finds out it (methodology). In this
respect, they influence what can be studied, how to formulate research questions,

how to collect and analyze data, and how to interpret the findings.

Mixed methods research is not typically associated with a certain paradigm of either
quantitative (i.e., post-positivism) or qualitative (ie., constructivism) research. It
makes use of multiple paradigms and takes pragmatism as the most useful paradigm
that guides research practices (Creswell & Plano Clark, 2011; Johnson et al., 2007;
Johnson & Onwuegbuzie, 2004; Tashakkori & Teddlie, 1998). According to the
incompatibility thesis, quantitative and qualitative research paradigms cannot be
combined (Howe, 1988). However, pragmatism contends that it is possible to mix a
research paradigm with another one in a single study. Pragmatists focus “on the
consequences of research, on the primary importance of the question asked rather
than the methods, and on the use of multiple methods of data collection to inform
problems under study” (Creswell & Plano Clark, 2011, p. 41). Pragmatists address
research questions with any methodological tools available (Tashakkori & Teddlie,
1998). Therefore, researchers take on a “what works” approach for their research
problems. In Table 3.1, Creswell and Plano Clark (2011) summarize how research

paradigms differ in terms of ontology, epistemology, and methodology.

In this mixed methods research, pragmatism was taken to best address the research
problems. Both the quantitative and qualitative approaches were used concurrently,
and equally weighed, in order to investigate the acceptance of the EPSS. While the
quantitative phase of the study examined the hypothesized relationships in TAM, the
qualitative phase of the study allowed for understanding and describing the users’

perceptions, thoughts, and experiences regarding the acceptance of the EPSS.
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Table 3.1
The Implications of Paradigms for Practice

Post-positivism Constructivism Pragmatism

The nature of reality
(Ontology)

Singul d
Singular reality Multiple reality muiliilllearreiﬁties

The relationship

between the .

Distance and ,
researcher and that ) L Closeness Practically
. impartiality
being researched

(Epistemology)
The process of the

research Deductive Inductive Combining
(Methodology)

3.3. Population of the Study

As noted by Fraenkel et al. (2012), a target population refers to the entire group “to
which a researcher would really like to generalize” whereas an accessible population
refers to a particular group “to which a researcher is able to generalize” (p. 92). The
target population of the study is EPSS users in public organizations, especially law
enforcement agencies. However, the accessible population consisted of the police
officers in the Crime Scene Investigation and Identification Units within the
Department of Criminal Police Laboratories of the Turkish National Police. In the
study, the police officers in the Crime Scene Investigation and Identification Units in
six provinces of Turkey (Ankara, Antalya, Balikesir, Bursa, Isparta and Kirikale) were
accessible to the researcher (N = 346). The distribution of the police officers by the
provinces is given in Table 3.2. The EPSS was specifically designed to provide the
police officers with tools and resources to perform the tasks related to crime scene
investigation, evidence preservation and distribution, identification, latent print

development, and technical imaging.
3.4. Context of the Study

It is necessary to understand the organization and the performance support systems

to better interpret the procedures and the findings of the study. The following part
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Table 3.2
The Distribution of the Police Officers by the Provinces

N %

Provinces

Ankara 114 32.95

Antalya 79 22.83

Balikesir 26 8.09

Bursa 96 27.75

Isparta 16 4.62

Kirikkale 13 3.76
Note. N = 346

describes the Crime Scene Investigation and Identification Unit of the Turkish
National Police and the EPSS.

3.4.1. The Crime Scene Investigation and Identification Unit

The Crime Scene Investigation and Identification Unit is one of three basic units in
the Department of Criminal Police Laboratories of the Turkish National Police. The
basic responsibilities of this unit involve (a) performing the judicial duties after the
incident or the action defined as a crime, (b) finding, defining, collecting, recording,
protecting, and wrapping of the real evidences associated with the committed crime,
and (c) evaluating and delivering the real evidences taken from the crime scene to the

concerned units (“KPL”, 2012).

The Crime Scene Investigation and Identification Unit consists of the Crime Scene
Investigation and Identification Branch Offices in the central organization and 81
proviences of Turkey. In the Provincial Police Departments, the Crime Scene
Investigation and Identification Branch Office is comprised of seven bureaus,
including Administrative Bureau, Crime Scene Investigation Bureau, Technical
Visualization Bureau, Biometric Data Processing Bureau, Evidence Protection
Bureau, Latent Print Development Bureau, and Quality and Performance
Management Bureau. The Latent Print Development Bureau exists only in the Crime
Scene Investigation and Identification Branch Offices that have adequate technical
and physical infrastructure. In addition, the Quality and Performance Management

Bureau is not active but it will be if there is a need for it in a province. In the
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districts, there are only Crime Scene Investigation Bureaus, which are accountable to

the District Police.

The processes in the Crime Scene Investigation and Identification Units are
conducted in accordance with different regulations and bylaws (Yiikseloglu, Ozcan,
& Ceylan, 2008). According to the Regulation of Duties and Responsibilities of the
Crime Scene Investigation and Identification Units announced by the Department of
Criminal Police Laboratories of the Turkish National Police, the bureaus and their

main responsibilities are illustrated in Table 3.3.

As a unit in the Turkish National Police, the Crime Scene Investigation and
Identification Unit has a hierarchical organization structure which consists of police
officers and police chiefs in different ranks. All staffs are experts who are trained in a
specific expertise area (i.e., crime scene investigation, latent print development, or

identification).
3.4.2. The Electronic Performance Support System

In the present study, the EPSS provides information, tools, and resources that enable
the police officers to complete the tasks related to a crime scene investigation and
identification. The system specifically focuses on the particular tasks in five bureaus

of the Crime Scene Investigation and Identification Units:

e Crime Scene Investigation Bureau
e Evidence Protection Bureau

e Biometric Data Processing Bureau
e Latent Print Development Bureau

e Technical Visualization Bureau

The EPSS was integrated into the application software that was designed and
developed for the Crime Scene Investigation and Identification Units. While
performing several tasks, the police officers need to record several data related to
denouncements, teams, crime scenes, evidences, individuals, matching evidences,
investigations, analyses, and results. The application software provides a series of text

fields, combo-boxes, and list-boxes for the police officers to input and store data
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Table 3.3

The Bureaus of the Crime Scene Investigation and Identification Branch Offfices and Their Main

Responsibilities

Bureau

Main responsibilities

Administrative Bureau

Crime Scene Investigation Bureau

Technical Visualization Bureau

Biometric Data Processing Bureau

Evidence Protection Bureau

Latent Print Development Bureau

Quality and Performance Management
Bureau

Management of ingoing and outgoing documents,
personnel affairs, inventory affairs, coordinating

maintenance and repairs of the tools..

Receiving denouncements, assigning a team to the
crime investigation, investigating the crime scene,
detection and collection of real evidences,
documentation in relation to the crime scene,
preparing the Crime Scene Investigation Report
and other forms.

Taking photos of prints, findings, and evidences
which other bureaus investigate, taking one's
photos for competent authority, recording and
keeping photos and videos of the crime scenes,
creating an identikit picture.

Making a comparison between prints taken form
a crime scene and those recorded in the
fingerprint system, getting one’s fingerprints
sample and making a comparison with those in
the system for administrative purposes, preparing

expertise reports.

Receiving evidences, protecting them against any
contaminations, deliver them to concerned
departments, tacking them, preparing delivery
receipt reports.

Investigating and developing latent prints on the
evidences, preparing the expertise reports.

Keeping records associated with quality and
performance management systems, coordinating
maintenance, calibration, and repair of the
apparatus, detecting education, personnel, and
logistic needs, preparing statistics.

easily. The data entered into the application software are stored in the databases. In

accordance with the job responsibilities of the police officers, the application
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software authorizes them to access only a particular part of the application. Figure
3.2 shows screenshots from the software application into which the EPSS was

integrated.

The police officers can access the performance support systems using mobile
personal computers and desktop computers. The mobile personal computers are the
tully ruggedized computers that the police officers use while investigating a crime
scene. The specifications of the mobile personal computers included 2GB ram, 64
GB solid-state drive, 16.GHz CPU, Intel GPU, backlit keyboard, and a 5.6" WSVGA
sunlight-viewable touchscreen. In addition, desktop computers in the bureaus
provide access to the performance support system. In the bureaus of the Crime
Scene Investigation and Identification Branch Offices, there was at least one desktop

computer on which the system runs. The EPSS works on the pol-net network (Police
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Figure 3.2 Screenshots from the software application
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Information System and Network), which is an intranet system used by the Turkish

National Police. Figure 3.3 illustrates the architecture of the EPSS, whose template is

adapted from Nguyen and Woll (20006).

The EPSS involved three basic types of performance support system established by

Gery (1995): intrinsic, extrinsic, and external supports. The following part describes

each type of the performance support system involved in the EPSS.

End Users
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Figure 3.3 The Architecture of the EPSS Used in the Study

3.4.2.1. Intrinsic Performance Support System

The intrinsic performance support system consists of specific tools that structure the

tasks, guide the police officers through the work, and automate the tasks. The

intrinsic supports are inherent to the application software so the police officers do




not have to break the task to obtain a support. They are not aware of being
supported while using the tools. The intrinsic performance support system provides
the right type of supports which a performer needs while performing job-related
tasks. The intrinsic performance support system includes three components: wizard,

job-task automation tool, and workflow tool.

Wizard. The wizard provides step-by-step guidance for the police officers to prepare
a crime scene investigation report. While the police officers are investigating a crime
scene, the wizard prompts them for input, transforms data, and generates reports. In
order to obtain the crime scene investigation report, they are only required to follow
the steps and complete the fields while investigating a crime scene. It mainly provides

action-oriented assistance. In this regard, the wizard is also designed to structure
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Figure 3.4 Screenshots from the wizard
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process of a crime scene investigation to some extent. It leads the police officers to
progress through an optimized sequence of tasks to complete a crime scene
investigation. In this way, they are not allowed to skip any step necessary for an
investigation. In other words, the wizard breaks the crime scene investigation task
into a number of small steps, and guides the police officers through the steps. The
wizard also warns the police officer of any mistakes in a crime scene investigation or
data entry. In addition, the wizard includes links to the extrinsic support system that
provides the police officers with information to support them in a crime scene

investigation. Figure 3.4 illustrates screenshots from the wizard in the EPSS.

Job-task automation tool. The job-task automation tool automates the task of

creating reports. In the Crime Scene Investigation and Identification Units, the

T T B T T B

T

4 e et ?

ANEARA TARAVET A DIRLTAT

ey Ve Bncrleme ve Kismbk Tesgo tibe Mistir g
iy samatri Vers lybaiers B surtist

CEMAYLIK KARORY

- Tlagas ™
Trmana o aa G
| ey Tan CEL ARG

Beim

| Trriloa Tari s Vg 11

Vimmeohlle P 5. aresiede o, Varli Miballers Yionn Soish 2
saplh e e CENSEL, SALIMRI [CTHSEL SALDRTH ch
el sk

FR T e e Pt T — 3
ey S B b e A

JIE A ——————

o “

s Pt -
; -
T
i =& &
e
e [P——
]
Tt
W1 T s
e pEt ]
e
4 o O
[
et LI L L L L O )
o 10 T e B -t oy
%-T——:-—u x 3 e - -— - |
R e B e S, ., S, B

Figure 3.5 Screenshots from the job-task automation tool
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bureaus are required to prepare an expertise report for each investigation on
evidences. The job-task automation tool is designed to extract all of the relevant data
from the database, transform them, and generate an expertise report automatically.
The tool also allows the use of data across the bureaus in creating reports. If some of
the data required for an expertise report are already available in the system, the tool
uses them, rather than requesting redundant data entry. In addition, the job-task
automation tool is able to automatically generate particular statistical reports on data.

Figure 3.5 demonstrates screenshots from the job-task automation tool in the EPSS.

Workflow tool. The workflow tool enables the police officers to regulate and
monitor the workflow from receiving a denouncement to closing the file in the units.
On the basis of predefined rules, it allows the police officers to assign evidences to
particular bureaus for investigations. Once the assignments are done, the tool notifies
the police officers for evidences to investigate. The police officers accept evidences,
perform investigations, and then identify the next step in the workflow through the
tool. It also notifies the police officers of their mistakes regarding the assignment of
evidences. The workflow tool also automates the task of creating a delivery receipt
report that is prepared each time the police officers accept or deliver an evidence to

investigate. Figure 3.6 illustrates screenshots from the workflow tool in the EPSS.

In addition to the tools explained above, the system also contains many features to
support the police officers. Firstly, the system consists of tabbed pages designed to
get the police officers to focus on only a particular aspect of the task at a time.
Secondly, the system mostly contains graphical user interface controls which allow
the police officers to input data by choosing from a list of existing options (e.g.,
combo-box, list-box, and filtered combo-box) rather than typing into fields. Lastly,
based on the predefined rules, buttons become active or inactive to guide the police
officers in the system. These design features provides cognitive support for the

police officers.

While only the police officers in the Crime Scene Investigation Bureau had access to
the wizard, those in the other bureaus had an opportunity to benefit from the other
tools in the intrinsic performance support system. The mobile personal computers

only run the wizard because they were used only in crime scene investigations.
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Figure 3.6 Screenshots from the workflow tool

3.4.2.2. Extrinsic Performance Support System

The extrinsic support system was a context-sensitive support system. When accessing
this support, the police officers need to interrupt the actual performance, but remains
the work environment. The support buttons in the form of an information mark are
located throughout the application. When the police officers click these buttons, a
pop-up window displays contextual support information associated with the tasks.
Based on the type and complexity of the tasks, the performance support system
presents support information in various structures while the police officers are
performing them. The extrinsic support system provides on-demand access to the

right type and amount of information in the right place.
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The support information is presented in five basic support structures, including a cue
card, guides, a checklist, tips, and frequently asked questions. The cue card includes a
small set of information; the guides: steps to perform the tasks; the checklist: mini
lists to check processes; the tip: hits and alerts for the tasks; and the frequently asked
questions: answers to the most questioned issues. The extrinsic system also has a link

to the external performance support system.

All bureaus in the Crime Scene Investigation and Identification Units have access to
the extrinsic support system. However, the police officers can access only the guides
in the Wizard because they are the most appropriate support structure for the tasks
that they perform with the mobile devices. Figure 3.7 illustrates screenshots from the

extrinsic performance support system.
3.4.2.3. External Performance Support System

The external support in this study was a content management system (Figure 3.8).

Ekp Olay Adres [SALil 5 i .
The button in the form of an information mark
* Olay Yer Parsonel Gwamglmﬂu w 9.9
e e for extrinsic performance support
# Ik Ekiple Odak
Ik Exip / G
rﬂ]-ﬁ]grnkl husmsiar
L rxuueam ve ekipmus olmayan kimse olay yerine dellere dokunmamabds,
3 ivenifi tzm olarak celeme v ey ifemin baplamaileds
Ekip Ne | .\O'h\-\m""‘- lasy da ghiz Ceaind lernles abnmadan meeleme ve
arsparmana baglarsimamabds .
4. Potansived clarak enfeksvon tagryan maddelerle cabyuken tek ballanmmbic cldnvenler, koruyucs kivafeder ve
gaben hotlanshnabdz
%, Enfeksivonl maddeleria spraman ve ban kimywsallars clumsuz etkisinden saknmalk igin gz ve yize
konpyucular ghilmelidar,
5, Vikun srvan ve difer potamsivel enfeksivonly maddeler d gabydrken berhang bir gey yemek ve ymekten,
7 Inceleme ldiven ya . diger koeuyucu lipranir ik vo eler yians.
B Olay ek kadl. ki il edhmichds
=< Geri .‘ -

= nmmu@n |EEHEE

Ml P J——
i e T [[PWTR -
——— + 20
LT | ey e
om st iy | e v
the Vi P e 0] | s e R

Ansl e 16 Bekpe e Bk e g L
(e e Partn

p— ———
- | B i it - e
i et e LI

ceaee®

. m-‘lmonln w--nmhmﬂw o b inden e

kit

bz )
L3 KIMH*HI‘( e averbens. Izberin prlpmani xin aygen vire kadar debller veper ghar
Tobarsds dederiz

Fom
.;i.
& u-laer Iabinden wlar, Cibrtnte iz varsa bemen fosogralasr.

(8 vt stmieme 9. lsberin manf wper ghie Ancak fasls
Elreers pelymns dunmums kary &kleath olamabuds

Figure 3.7 Screenshots of the extrinsic performance support system
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The police officers need to leave the work context completely to access the external
support. When they click the support button in the quick launch bar of the system,
or in the extrinsic support popup window, a new window are opened and prompts
them to submit a keyword or select the relevant performance criteria from the given
list. Based on the query, the system searches and presents all relevant resources in the
system repository. The police officers have to choose resources that corresponds to
their needs. In addition to basic search, the system also offers an advanced search
tool. Therefore, the external performance support system involves on-demand access
to the content management system in which the police officers manually locate the

relevant information.

In this system, the resources consist of training documents as well as support
information in the structure of a cue card, images, tips, guides, a wizard, process
maps, and frequently asked questions. In the system, availability of the resources
depends on the scope of the content that the department of Criminal Police
Laboratories provided during the system design. All bureaus in the Crime Scene
Investigation and Identification Unit have access to the external support system

through computers in the offices.
3.5. Participants of the Study

Based on the time orientation (i.e.,, concurrent vs. sequential) and sample
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Figure 3.8 A Screenshot of the external performance support system
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relationships between quantitative and qualitative phases of the study, Onwuegbuzie
and Collins (2007) propose a two-dimensional mixed methods sampling model. The
criterion of time orientation is related to whether quantitative and qualitative phases
of the study are conducted concurrently or sequentially. After the researcher has
decided the time orientation, he or she selects a mixed methods sampling design. It

falls into four categories: (1) identical, (2) parallel, (3) nested, and (4) multilevel.

As discussed in the design of the study, quantitative and qualitative phases of the
study were conducted concurrently. In the present study, the relationship of the
quantitative and qualitative samples was nested. A nested relationship means that the
sample selected for one component of the study is a subset of participants in the
other components of the study. Figure 3.9 demonstrates the sampling design of the

study.

In the study, the police officers in the Crime Scene Investigation and Identification
Units in six provinces of Turkey (i.e., Ankara, Antalya, Balikesir, Bursa, Isparta and
Kirikale) were accessible for the researcher. This selection was based on the
judgment strategically and purposively made by the Department of Criminal Police
Laboratories of the Turkish National Police. This judgment relied on the data of
2007 related to work load, the number of police officers, information technology

awareness, and information technology infrastructure to reflect the general nature of

Target Population: Pecople who need to

make a decision on whether or not to accept to
use EPSS in their job, especially in law
enforcement agencies.

Accessible Population: The police officers in
the Crime Scene Investigation  and
Identification Units of the Turkish National
Police.

Quantitative Sample: 209 police officers in
the Crime Scene Investigation  and
Identification Units in six provinces of Turkey.
(Convenience sampling)

Qualitative Sample: 15 police officers in the
Crime Scene Investigation and Identification
Units in six provinces of Turkey. (Purposeful
sampling with intensity sampling strategy)

Figure 3.9 The sampling design of the study
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the Crime Scene Investigation and Identification Units in Turkey.

In the present study, the Crime Scene Investigation Units in three of six provinces
(i.e., Ankara, Antalya, and Bursa) represented the big provinces with high workload,
high number of employees, high information technology awareness, and high
information technology infrastructure. On the other hand, the others (i.e., Balikesir,
Isparta, and Kirikkale) represented the small provinces with low workload, low
number of employees, high information technology awareness, and average

information technology infrastructure.

In the quantitative phase of the study, a convenience sampling method was used to
select the participants. According to this method, a researcher selects participants on
the basis of their willingness and availability for the study (Creswell, 2012).
Especially, when a random or a systematic sampling is not feasible, researchers may

prefer to use convenience sampling for studies (Fraenkel et al., 2012)

Based on the convenience sampling method, 209 police officers in the Crime Scene
Investigation and Identification Units in six provinces of Turkey (i.e., Ankara,
Antalya, Balikesir, Bursa, Isparta and Kirikale) participated in the study. The
participants were from the five bureaus of the Crime Scene Investigation Units: (1)
Crime Scene Investigation Bureau, (2) Evidence Preservation Bureau, (3) Biometric
Data Processing Bureau, (4) Latent Print Development Bureau, and (5) Technical
Imaging Bureau. The Crime Scene Investigation and Identification Units in two of
six provinces (i.e., Isparta and Kirikkale) did not have the Latent Print Development

Bureau. Table 3.4 shows the distribution of the participants by the provinces.

An independent sample t-test was conducted to ensure that the police officers in the
big provinces (Group A) and those in the small provinces (Group B) came from the
same population. There was no significant difference between the two groups in the
scores on the measure of the study, # (207) = -.802, p = .42, indicating they came
from the same population (Table 3.5). Moreover, the Levene’s test for equality of
variances showed that the variance in the groups did not significantly differ from

each other.
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Table 3.4
The Distribution of the Participants by the Provinces

n %

Provinces

Ankara 59 28.23

Antalya 44 21.05

Balikesir 23 11.00

Bursa 62 29.67

Isparta 13 6.22

Kirikkale 8 3.83
Note. n =209

In the qualitative phase of the study, purposeful sampling with an intensity sampling
strategy was applied to select information-rich, not highly unusual, police officers to
gain insight and in-depth understanding about their perceptions regarding the
usefulness and ease of use of the EPSS and facilitating conditions for the acceptance
of the EPSS. The intensity sampling strategy secks information rich cases to
understand the phenomenon of interest in an intensive, not extreme, way (Patton,
2002). However, this sampling requires researchers to have some prior knowledge

and make thoughtful judgment in selecting cases.

Based on intensity sampling, a total of 15 police officers were selected. The selection
of the interviewees rested on participant observation and cooperation with the key
informants (i.e., police captain, police major, or trainers of the system) in order to
reach the police officers who had a considerable experience with the EPSS,
comprehended its features and capabilities well, and were interested in using it. They
were also the participants of the quantitative phase of the study. Table 3.6 shows the
distribution of the interviewees by gender, provinces, and the bureau where they

were employed.

Table 3.5
Homogeneity Test of the Crime Scene Investigation Units in the Big and Small Providences
Group A Group B
M SD M SD df t
Scores on the 585 1.05 599 .94 207 -.802

measure of the study
*p <.05. % p < .01
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Table 3.6

The Distribution of the Interviewees by Gender, Provinces, and the Burean

n %

Gender

Male 15 100

Female - -
Provinces

Ankara 3 200

Antalya 3 200

Balikesir 2 133

Bursa 3 200

Isparta 1 6.7

Kirikkale 3 200
Bureau

Crime Scene Investigation Bureau 7 46.7
Evidence Preservation Bureau 1 6.7

Biometric Data Processing Bureau 3 200

Latent Print Development Bureau 2 133

Technical Imaging Bureau 1 6.7

Note. n =15

3.6. Instrumentation

In this study, the data were collected through a questionnaire and interviews. In the

following part, design and development process of the instruments are explained.
3.6.1. The Questionnaire

In the quantitative phase of the study, a questionnaire was developed by the
researcher in order to examine user acceptance of the EPSS. All items of the
questionnaire were adapted from the previous studies to measure TAM constructs
(e, perceived usefulness, perceived ease of use, attitude toward using, and
behavioral intention to use). The questionnaire was also tailored to be more suitable

for the police officers.

Perceived usefulness (PU) and perceived ease of use (PEU) were operationalized by
using the items adapted from Davis (1989). Six items on 7-point Likert-type scale
ranging from 1 (strongly disagree) to 7 (strongly agree) were taken and adapted to
measure each construct. The middle point of the scale was stated as “Neither
disagree nor agree”. Davis reported reliability as .97 for PU and .91 for PEU,
indicating very high reliability.
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The items about attitude toward using (A) were adapted from the study by Taylor
and Todd (1995a). Four semantic differential items were adapted to measure users’
attitude toward using the EPSS. In these items, the participants were asked to mark
between several pairs of adjectives to indicate their attitudes. Taylor and Todd
reported reliability of this scale as .85, indicating very good internal consistency for

the scale.

Behavioral intention to use (BI) was measured using three items adapted from
Venkatesh and Bala (2008). They originally consist of two Likert-type items and one
short-answer item. In this study, however, the short-answer item (“I plan to use the
system in the next <n> months”) was transformed into the Likert-type item. Seven-
point Likert-type scale, with 1 equaling “strongly disagree” and 7 equaling “strongly
agree”, was used in these items. Venkatesh and Bala reported internal consistency of

these items as .88, indicating very high reliability.

The questionnaire was developed in Turkish language. Therefore, the back
translation method (Brislin, 1980) was utilized in translating items from the source
language (i.e., English) to the target language (i.e., Turkish) in order to ensure

equivalence of items. This process involved four basic steps (Figure 3.10).

Stepl. The researcher translated the items in English (IE1) into Turkish (IT1). One
English linguistic expert and two bilingual experts in the field of instructional
technology checked the quality of the translation independently. Based on their

critical feedback, some translated item were rephrased in Turkish.

IE1 was compared
and contrasted with
TE2 and some items
were re-translated into
Turkish (IT2)

The items translated
into Turkish (IT1)
were translated back
into English (IE2)

Spelling and grammar
of the items in
Turkish (IT2) were
checked

The items in English
(IE1) wete translated
into Turkish (I'T1)

1

Figure 3.10 The back translation method used in the study
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Step2. The expert in the field of English linguistic and instructional technology
independently translated the items into Turkish (IT1) back into English (IE2).

Step3. The researcher and two bilingual experts in the field of instructional
technology independently compared and contrasted IE1 with IE2. On the basis of
differences between IE1 and IE2, some items were re-translated into Turkish (IT2)
and then back translated into English to have confidence in the quality of the

translation.

Step4. One expert in Turkish language checked spelling and grammar of the items in
Turkish.

The questionnaire consists of four main sections. It begins with the introduction
section that provides the participants with information about the purpose of the
study, importance of the results, confidentiality, structure of the questionnaire, and
time to complete the questionnaire. The second section of the questionnaire involves
15 items on a seven-point Likert-type scale that measures the police officers’ PU (6
items), PEU (6 items), and BI (3 items) for the EPSS. For each item, the participants
are asked to choose a scale point that the most accurately describes their thoughts.
The third section of the questionnaire includes 4 semantic differential items that
measure the police officers’ attitude toward using the EPSS in their jobs. The last
section of the questionnaire consists of the items to collect the demographics (i.e.,
gender, rank, age, education level, and intensity of job-related use of the EPSS). Each
section also has an instruction part about how to respond to the items in an
appropriate way. In addition, the informed consent form is enclosed with the

questionnaire.

Three experts and police officers in the Department of Criminal Police Laboratories
of the Turkish National Police reviewed the questionnaire. Two experts in the field
of instructional technology independently gave some feedback that resulted in minor
changes in the questionnaire with respect to appropriateness of the questionnaire
format and clarity of the instructions. Moreover, one measurement and evaluation
expert gave feedback on the format of the questionnaire, and wording and adequacy
of the items. Furthermore, two police officers in the Department of Criminal Police

Laboratories of the Turkish National Police found content and language of the items
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as appropriate for their context. However, they gave some critical feedbacks about
the items related to demographic information that may preclude anonymity of the
participants. As a result, the researcher cautiously evaluated this feedback and some

revisions were made in the questionnaire as follows:

e The font styles of some words and sentences in the questionnaire were
changed or checked.

e Some changes were made to the instructions in some sections of the
questionnaire to improve their clarity.

e The demographic question about the rank of the respondents was
removed. After the pilot study, the demographic question about the years of

experience in the job was added into the questionnaire.
3.6.1.1. The Pilot Study

Before the actual study, a pilot study was conducted to gain confidence in the
construct validity and reliability of the scales that were translated into Turkish.
Moreover, this pilot study helped the researcher to prevent potential practical

problems in the research process.

The pilot study was carried out during an in-service training program organized by
the Department of Criminal Police Laboratories of the Turkish National Police. The
participants of this study consisted of the police officers in the Crime Scene
Investigation and Identification Units in the 81 provinces of Turkey who attended
the in-service training program. In this respect, it was expected that the participants

would show considerable similarity to those in the main study.

The pilot study focused on the police officers’ acceptance of computer systems in
their jobs. The reasons why the focus of the pilot study was on acceptance of
computers were because (1) the EPSS is a computer-based system, (2) computers are
common tools which the participants use in their jobs, and (3) the participants are

likely to have a considerable perception about the use of computers in their jobs.

The pilot study used data from 149 police officers (145 male, 4 female) who attended

the in-service training program. Of the participants, 7.4% were between the ages of
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20-30, 68.5% were between the ages of 31-40, and 24.2% were between the ages of
41-50. With respect to education level, 10.1% of the participants graduated from high
schools, 55.7% held an associate degree, 31.5% had bachelot's degree, and 2.7% held
master’s degree. Moreover, more than half of the participants (66.4%) had heavy job
related use of the computers. The demographic characteristics of the participants are

summarized in Table 3.7.

The researcher administered the questionnaire at the end of a session of the in-
service training program. Before the administration of the questionnaire, the
researcher explained details of the study and answered some questions that the police
officers had about the study and the questionnaire. In order to administer the
questionnaire, official permission was taken from the Department of Criminal Police

Laboratories of the Turkish National Police.

(13

The construct validity of the questionnaire was examined using factor analysis, “a
statistical procedure that analyses correlations among test items and tells you the
number of factors present” (Johnson & Christensen, 2012, p. 146). A factor analysis
using maximum likelihood factor extraction with direct oblimin rotation was

performed on 19 items. Before running the analysis, the preliminary assessment was

Table 3.7
The Demographic Characteristics of the Participants of the Pilot Study
Characteristic n %
Gender
Male 144 96.6
Female 4 27
Age (years)
20-30 11 74
21-40 102 685
41-50 36 242
Highest education level completed
High school 15 10.1
Associate degree 83 55.7
Bachelot's degree 47 315
Master’s degree 4 27
The intensity of job-related use of computer
Light 6 40
Neither light or heavy 44 29.7
Heavy 89  66.4
Note. n =149
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performed to ensure suitability of the data for a factor analysis. The data held a
minimum of 7 observations per variable, supporting the desired ratio of number of
observations per variable (5:1) (Hair, Black, Babin, Anderson, & Tatham, 2006). The
examination of the correlation matrix revealed many correlation coefficients of .3
and above, contributing to the factorability of the data. Barlett’s test of sphericity, ¥’
(171) = 1653.19, p < .001, also illustrated that the relationships between the items
were large enough for a factor analysis. The Kaiser-Meyer-Olkin measure of
sampling adequacy (KMO) value was also found as .85, exceeding the suggested
value of .6 (Tabachnick & Fidell, 2007). In addition, all KMO values for individual
items were greater than .71, more than the minimum acceptable value of .5 (Field,

2009).

Based on Kaiser’s criterion, the analysis retained four factors with eigenvalues over 1.
An examination of scree plot also justified extracting four factors in the analysis due
to inflexion in the curve after the fourth factor. Therefore, it was decided to retain

four factors in the analysis, explaining 56.94% of variance.

Based on the results of the analysis, the researcher made some revisions in the scales.
One item related to perceived usefulness (PU4) and two items related to perceived
ease of use (PEU3 and PEU4) were removed because of not having high loading on
the factors (below *.40). Although one item related to intention to use (IU1) did not
have high enough loading onto the factor (.37), it was retained because of having a
quite higher loading than the cross loading and the loading close to a threshold value
of *.40. Table 3.8 shows the factor loadings of the items after direct oblimin rotation

and Kaiser Normalization.

The items on factor 1 represent “perceived usefulness”, those on factor 2 “perceived
ease of use”, those on factor 3 “attitude toward using”, and those on factor 4
“behavioral intention to use”. Table 3.9 illustrates the correlation coefficients

between the factors.

The internal consistency of these four scales was tested using Cronbach’s alpha
coefficient, a. The reliability of the scales ranged from .64 to .91. The “perceived

2 13

usefulness”, “perceived ease of use”, and “attitude toward using” scales had high

reliabilities, .91, .83, and .88 respectively. The reliability of the “behavioral intention
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Table 3.8

Summary of a Factor Analysis Using Maximum Likelihood Factor Extraction with Direct
Oblimin Rotation

Factors
Item 1 2 3 4
PU1 .98
PU3 .95
PU2 77
PUG6 .70
PU5 .51
PEUG6 .82
PEU1 .75
PEUS5 72
PEU2 .57
A2 97
Al 97
A3 .70
A4 .63
1U4 .78
102 .53
1U1 .37
Note. n = 149
All cross-loadings were below .40. Factor 1 = Perceived
Usefulness; Factor 2 = Perceived Ease of Use; Factor 3 =
Attitude toward Using; Factor 4 = Behavioral Intention to Use

to use” scale was not satisfactorily high, Cronbach’s alpha = .64. Because the value of
the Cronbach’s alpha is sensitive to the number of items on scales, it is more likely to
find low Cronbach’s alpha values for short scales (Field, 2009). The “behavioral
intention to use” scale had three items therefore Cronbach’s alpha was more likely to
be small for the scale. The mean inter-item correlation for the items on the
“behavioral intention to use” subscale was .40. The reliability of the total scale items
is high, Cronbach’s alpha = .88. Cronbach’s alpha coefficients of the scales are
presented in Table 3.10.

In the pilot study, the respondents gave some feedback on the wording, instructions,
and items of the questionnaire. In addition, the expert in the field of instructional
technology suggested adding a demographic question about years of experience on
the job to the questionnaire. The final form of the questionnaire consisted of 21
questions, including 12 items on 7-point Likert-type scale, 4 semantic differential
items, and 5 demographic questions (Appendix C). Because Davis and Venkatesh

(1996) did not found a significant difference between item grouping and item
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Table 3.9

Correlations between the Factors

Factor 1 2 3 4
1.PU -

2. PEU 34 -

3. A .29 36 —

4. BI 32 .51 41

Note. PU = Perceived Usefulness; PEU = Perceived Ease of
Use; A = Attitude toward Using; BI = Behavioral Intention to
use.

intermixing in terms of reliability and validity of TAM scales and path coefficients,

the grouped format was used for TAM measures in the questionnaire.
3.6.2. Interview Guide

An interview guide outlines key questions, topics, or issues to be investigated in
interviews (McMillan & Schumacher, 1997; Patton, 2002). During the course of
interviews, researchers make a commitment on sequence and wording of interview
questions. However, based on the importance of the order of the questions and
issues, the interview guide can be developed in a more or less detailed way (Patton,
2002). The general interview guide approach helps in making interviews more

systematic, comprehensive, and conversational.

In this study, the interview guide assisted the researcher in gathering the police
officers’ perceptions, thoughts, and experiences regarding the acceptance of the

EPSS. It includes three sections: introduction, questions, and closing.

a. Introduction. This section guided the researcher to explain the purpose of the

study, the importance of the interviewees, how the results would be used, the

Table 3.10
Cronbach’s Alpha Coefficients of the Scales in the Pilot Study
Number of Items Cronbach’s Alpha

Perceived Usefulness 5 91
Perceived Ease of Use 4 .83
Attitude toward Using 4 .88
Behavioral Intention to Use 3 .64
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confidentiality of the identity of the interviewees, and the time that the interview
would take. It also includes a reminder to ask the interviewee for permission to use a

recorder device during the interview.

b. Questions. This section includes six open-ended questions. The first question of
the interview guide is about the police officers’ general opinions related to the use of
the EPSS in their jobs. This question helped the police officers to be relaxed and
motivated for interviews. The following questions in the interview guide are more
focused on the research questions of the study. They consist of the questions on the
police officers’ perceptions, thoughts, and experiences regarding the usefulness of
the EPSS, the factors that they consider for usefulness and ease of use of the EPSS,
and conditions that facilitate EPSS use. Moreover, the interview guide includes

probes that deepen the responses given by the police officers.

c. Closing. This section reminded the researcher to thank the interviewees for their
participation and ask if there was anything else which they would like to add

regarding the use of the EPSS in their job.

Two experts in the field of instructional technology independently reviewed the
interview guide. Based on their feedback, the interview questions were revised to
improve clarity of the interview questions. Moreover, the interview guide was
reviewed by one police officer in the Department of Criminal Police Laboratories of
the Turkish National Police. His feedback was useful in recognizing how the police
officers might understand and respond to the interview questions. The interview

guide is present in Appendix D.
3.7. The Researcher’s Role

In especially qualitative research, it is essential to understand the role of the
researcher because he or she is the main instrument that gathers qualitative data
(Marshall & Rossman, 2006; Patton, 2002). In qualitative inquiries, the researcher is
close to people or settings therefore he or she may have a profound effect on them.
The intended role of the researcher is to encourage the respondents to talk in a
conversation style and to share their implicit feelings, ideas, experiences, and

perceptions (Bogdan & Biklen, 2007). However, it is important to disclose any
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information or issues that may have an impact on data collection, analysis, and

interpretation of the research.

In this study, the role of the researcher had an outsider status. The researcher was a
member of the research team that carried out analysis, design, development, and
implementation phases of the EPSS. During the development process of the EPSS,
he gained considerable experience with the workflow and culture of the police
officers in the Crime Scene Investigation and Identification Units. In addition, he
made several contributions to design decisions of the system. In implementation
phase of the EPSS, he gave some police officers in-service training on how to use the

EPSS in their job.
3.8. Data Collection Procedures

The researcher applied to the Middle East Technical University Human Subjects
Ethics Committee (HSEC) to obtain an approval for this study. The description of
the research procedures, the informed consent forms, and the instruments used in
the study (i.e., the questionnaire and the interview guide) were presented to the ethics
committee. HSEC approved that this study guarantees the protections of the

participants (Appendix B).

Before collecting data, the researcher took official permission from the Department
of Criminal Police Laboratories of the Turkish National Police through a formal
letter. The official permission document is given in Appendix A. After obtaining
permission for the study, the researcher asked the Department of Criminal Police
Laboratories of the Turkish National Police to inform the Crime Scene Investigation
and Identification Units in six provinces of Turkey about the purpose of the study
and the procedures followed in the study. In addition to official permission, the
researcher also obtained verbal permission from the chief of each Crime Scene

Investigation and Identification Unit before collecting the data.
3.8.1. Quantitative Data Collection Procedures

In the quantitative phase of the study, the questionnaire was administered after in-

service training on the use of the EPSS. This training was offered in each Crime

73



Scene Investigation and Identification Unit at different times. The police officers in
each bureau took instructions on how to use the EPSS in their own work practices.
The majority of the police officers also had the opportunity to have hands-on

experience with the EPSS during the training.

In the Crime Scene Investigation and Identification Units in four provinces (i.e.,
Antalya, Bursa, Isparta, and Kirikkale), the questionnaire was handed out individually
to the police officers by the researcher. In other provinces (i.e., Ankara and
Balikesir), the questionnaire was administrated by the trainers who were well

instructed in how to administer it.

During the quantitative data collection in each site, first of all, the chief of the Crime
Scene Investigation and Identification Unit or the commander of each bureau
introduced the researcher or the trainers to the police officers. After the in-service
training, the researchers or the trainers briefly explained the purpose of the study and
underlined the confidentiality of the identity of the participants. In addition, the
police officers were sincerely notified that participation was voluntary and there
would not be any negative consequences if they did not agree to participate in the
study. Thereafter, the questionnaire was handed out individually to the police
officers. The return of filled questionnaires implied consent of the police officers.
Moreover, any concerns related to the questionnaire were cleared during the

administration of the questionnaire.
3.8.2. Qualitative Data Collection Procedures

In the qualitative phase of the study, the researcher conducted all one-on-one
interviews after the interviewees were identified in each Crime Scene Investigation
and Identification Unit. When meeting with the interviewees for the first time, the
researcher briefly introduced himself and answered their questions about the study.
Acceptance of the interview implied consent of the police officers. Then, the
researcher and the participants set a time and a place for the interviews. The
interviews were conducted in places free from distractions (e.g., empty office) within
working hours of the participants. Before the interviews, the researcher tried to
spend a considerable amount of time with the participants in order to establish trust

and a rapport with them.
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At the beginning of the interviews, the researcher clearly informed the police officers
about the purpose of the study, the importance of their participation, the potential
benefit of the results, and the time the interview would take. Then, he phrased his
request to use a recording device during the interview. All except one police officer
approved of recording the interview. One police officer refused it due to the fact that
he felt uncomfortable. During this interview, the researcher took notes of what the
police officer said. Before beginning the interviews, the researcher was certain that
the interviewees did not have any concerns about the confidentiality of their

identities.

During the interviews, the researcher decided on the wording of the questions and
mainly asked them in the same order. While asking the questions, the researcher was
careful that the wording of the questions was open-ended, natural, clear, non-
dichotomous, non-leading, and singular. After asking the questions, the researcher
attentively listened to the police officers and did not interrupt their talking. He also
used verbal and non-verbal probes, when necessary, to encourage the police officers
to give more in-depth and detailed responses to the questions. In addition to
recording the interviews, the researcher also took some notes on the gestures of the

interviewees. The interviews took between 20 and 50 minutes.

After the interviews, the researchers reviewed the interview notes for clarity and
certainty. At the end of each interview, the researcher also evaluated the process of

the interview and decided what he could do in the next interview by himself.
3.9. Analysis of the Data

The following two sections explain procedures followed in the analysis of the

quantitative and qualitative data.
3.9.1. The Analysis of the Quantitative Data

In the analysis of the quantitative data, descriptive statistics, internal consistency
reliabilities, and the Structural Equation Modeling (SEM) were used. The statistical

tools utilized to conduct the aforementioned analyses were the Statistical Package for

75



the Social Sciences (SPSS) 18.0 and the Analysis of Moment Structures (AMOS) 18.0.
While AMOS was used for SEM, SPSS was used for the other statistical tests.

3.9.1.1. Descriptive Statistics

Descriptive statistics were used to organize and summarize the demographics and the
participants’ responses to each item in the scales. The frequency distributions were
used to show the number and percentage of the participants in each category of the
demographic variables. Moreover, mean and standard deviation values were
calculated to summarize the continuous demographic variables such as age and years
of experience in the job. In addition, mean and standard deviation values of the

participants’ responses to each item in the scales were presented.
3.9.1.2. Internal Consistency of the Scales

Internal consistencies of the scales were assessed using Cronbach’s Coefficient alpha,
o. The general rule of thumb is that an acceptable value for Cronbach’s Coefficient

alpha is .70 to .80 (Field, 2009; Hair et al., 2000).
3.9.1.3. The Structural Equation Modeling (SEM)

SEM examined the validity of the relationships hypothesized by TAM. SEM is a
“multivariate technique combining aspects of factor analysis and multiple regression
that enables the researcher to simultaneously examine a series of interrelated
dependence relationship among the measured variables and latent constructs
(varieties) as well as between several latent constructs” (Hair et al., 2006, p. 710).
SEM consists of two sub-models: the measurement model and the structural model.
While the measurement model focuses on the relationships of the measured
(observed) wvariables with latent constructs, the structural model emphasizes
relationships between latent constructs offered by a theory (Tabachnick & Fidell,
2007). SEM indicates the extent to which sample data supports the theoretical model

(Schumacker & Lomax, 2004).

A theory forms the foundation of SEM analysis because it specifies a set of
relationships that SEM tests and potentially confirms. In this study, SEM examined

the relationships specified by TAM. It involved four latent constructs: perceived
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usefulness, perceived ease of use, attitude toward using, and behavioral intention to

use.

In this study, the type of data used for the observed variables were continuous
interval. The estimation of SEM parameters was based on covariance matrix.
Comparing with correlation matrix, covariance matrix makes researchers more
flexible, especially in terms of statistical operations (Hair et al, 20006). Also,
maximum likelihood and generalized least squares, which are mostly used structural
equation models, are based on covariance matrices rather than correlation matrices

(Dilalla, 2000).
3.9.1.3.1. Model Testing Procedures

In this study, SEM analysis was consistent with the two-stage approach. In this
approach, the structural model is assessed following the measurement model (Hair et
al., 2000; Kline, 2011). According to Byrne (2010), it is important to test the
measurement model before the structural model because the validity of the observed
variables makes a considerable contribution to the validity of the findings associated

with the structural model.

The measurement model was assessed through confirmatory factor analysis (CFA).
CFA examined how well the observed variables represented the constructs of TAM
(ie., latent variables). The walidity of the measurement model was based on
acceptable overall model fit. After the measurement model was validated, the
structural model was assessed in order to examine a set of relationships specified by
TAM. As noted by Hair et al. (2006), the validity of the structural model is based on
(a) overall model fit and (b) structural parameter estimates. Accordingly, the
structural model was supported when the model had a good fit and the hypothesized
relationships were significant. Furthermore, the mediation effect was examined
through direct and indirect effects of the latent variables. Prior to assessing these
models, a series of preliminary analyses were conducted to examine underlying

assumptions.
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3.9.1.3.2. Preliminary Analyses

The preliminary analyses were conducted to test undetlying assumptions of SEM
analysis, including sample size, missing data, multivariate outliers, multivariate

normality, and multicollinearity.
a. Sample size

SEM analysis is quite sensitive to sample size. However, a clear-cut rule does not
exist for sample size in SEM analysis (Dilalla, 2000). MacCallum, Widaman, Zang,
and Hong (1999) argued that the level of communality of the variables and the level
of overdetermination of the factors play a critical role in necessary sample size in
factor analysis. Under conditions of high communalities (greater than .6) and
overdeterminated factors (three or seven indicators per factor and a rather small
number of factors), the small sample size (probably well below 100) may be sufficient
to obtain a proper solution. Moreover, Hair et al. (20006) indicates that required
sample size for SEM depends on multivariate normality of the data, estimation
techniques, number of measured variables per constructs, indicators missing data,
and item communality. According to them, if the SEM model consists of five or
tewer factors, each with three or more indicators, and with high item communality
(.5 or higher), 100 to 150 is the minimum sample size sufficient to run the model.
Furthermore, Kline (2011) notes that the sample size typically used in SEM studies is
about 200.

b. Missing data

Handling missing data is an important issue in SEM analysis because of its serious
effect on results. According to Hair et al. (20006), based on the extent and pattern of
missing data, four basic models can be applied to treat missing data problems: (a) the
complete case approach, (b) the all-available approach, (c) imputation techniques,
and (d) model-based approaches. The rule of thumb offered by Hair et al. (2006)
suggests that if variable have missing data below 10%, any imputation method can be

applied to solve the missing data problem.

c. Multivariate outliets
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Outliers are cases that stand out as obviously different (extreme or atypical) from
other cases. Tabachnick and Fidell (2007) states that univariate outliers are cases
which have an extreme value on one variable while multivariate outliers are cases
which have an unusual combination of scores on two or more variables. In this
study, the squared Mahalanobis distance (D? value was referred to detect
multivariate outliers for each case. Mahalanobis distance is defined as “the distance
of a case from the centroid of the remaining cases where the centroid is the point
created at the intersection of the means of all the variables” (Tabachnick & Fidell,
2007, p. 74). According to Byrne (2010), an outlier is a case with a D* value that is

distinctly different from all other D* value.
d. Multivariate normality

SEM requires multivariate normally distributed data, which refer to a normal
distribution of the combination of two or more variables (Hair et al., 2006). Most of
the estimation methods used in SEM rely on the multivariate normality assumption.
A violation of the multivariate normality assumption tends to impact on Chi-square
(x) goodness-of-fit statistics and standard errors of parameter estimates (Gao,

Mokhtarian, & Johnston, 2008; West, Finch, & Curran, 1995).

This assumption involves a test of univariate normality for each observed variable as
well as multivariate normality. Univariate normality is tested using two components
of normality: skewness and kurtosis. Although there are conservative rules for values
of univariate skewness and kurtosis, Kline (2011) suggests that the absolute value of
skew index greater than 3 or the absolute value of kurtosis index greater than 10

suggests a severe departure from the univariate normality.

However, univariate normality does not guarantee that the multivariate distribution is
normal (West et al., 1995). Therefore, Mardia’s normalized estimate of multivariate
kurtosis is evaluated to examine multivariate normality. The Mardia's normalized
multivariate kurtosis value less than p (p + 2), where p equals to the number of
observed variables in the model, is indicative of multivariate normality (Raykov &

Marcoulides, 2008).
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However, Kline (2011) notes that tests to investigate multivariate normality (e.g.,
Mardia’s test, Cox—Small test) are of limited use because small departures from the
normality could result in statistical significance in a large sample. Kline suggests a test
of univariate normality to assess multivariate normality. The assumption of
multivariate normality is more likely to be satisfied if all variables have normal

distributions (Tabachnick & Fidell, 2007).

It is also important to consider sample size to detect the extent to which a departure
from normality makes a substantive difference in the analysis. Hair et al. (2000)
asserts that sufficient sample size minimizes an impact of sampling error on data.
The larger the sample size becomes, the less detrimental effect non-normality has on
the results of the analysis. Tabachnick and Fidell (2007) note that in a large sample
(i.e., 200 or more), variables with statistically significant skewness and kurtosis do not

depart from normality so much as to have impact on the analysis.
e. Multi-collinearity

When separate variables are highly correlated (above .90), multi-collinearity deserves
attention (Kline, 2011). The absence of multi-collinearity is assumed in SEM analysis
because it causes necessary covariance matrices not to be inverted (Tabachnick &
Fidell, 2007). In SEM analysis, extreme multi-collinearity decreases reliability of the
results. The following three parts discuss some important issues regarding model

testing procedures: model estimation, model evaluation, and model modification.
3.9.1.3.3. Model Estimation

In this study, the maximum likelihood estimation (MLE) was chosen to estimate free
parameters in the measurement and structural models. It is default and the most
widely used method in SEM analysis. MLE method focuses on “finding estimates for
the model parameters that maximize the likelihood of observing the available data if

one were to collect data from the same population again” (Raykov & Marcoulides,

2006, p. 27).

MLE technique assumes multivariate normality (Kline, 2011; Schumacker & Lomax,

2004). If the multivariate normality assumption is violated, MLE provides biased
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Chi-square statistic and standard errors of parameter estimates, leading to rejecting
correctly specified models (Finney & DiStefano, 2006). Although MLE is largely
sensitive to the assumption of multivariate normality, the robustness of MLE has
been proven in the absence of multivariate normality (Chou & Bentler, 1995; Hair et
al., 2006; Hoyle & Panter, 1995; Schermelleh-Engel, Moosbrugger, & Miiller, 2008;
Stevens, 2009). In addition to multivariate normality, the MLE method requires

continuous variable data (Kline, 2011; Schumacker & Lomax, 2004).

In the present study, when multivariate normality and measurement level of the
observed variables are considered, it is tenable that MLE provided effective,

unbiased, and consistent estimates in the study
3.9.1.3.4. Model Evaluation

There are many goodness-of-fit indices to determine how well the model fits the
data. Each index has a relative superiority as compared to another index. Therefore,
it is recommended that multiple indices of overall fit should be reported to evaluate
the model fit (Dilalla, 2000; Hoyle & Panter, 1995; Schermelleh-Engel et al., 2008;
Schumacker & Lomax, 2004). According to Hair et al. (20006), chi-square (y2),
degrees of freedom (d f), one incremental index, and one absolute index are adequate

to provide unique information about the model fit.

Chi-square (y’) is a fundamental statistical measure of the difference between observed
and estimated covariance matrices in SEM (Hair et al., 2006). In SEM analysis, only
y’ test provides inferential statistical evaluation of the model fit (Schermelleh-Engel
et al., 2008). It also is useful for comparisons of nested models (Hoyle & Panter,

1995).

The y* test is based on the null hypothesis that the observed and estimated
covatiance matrices are equal. Therefore, the lesser the value of y” test statistic is, the
morte similar the observed and estimated covariance matrices are. Moreover, a non-
significant p-value (> .05) associated with y test statistic indicates that the model is
not different form the observed covariance matrix. However, y” statistics can be
misleading in assessing a model fit because it is sensitive to sample size extensively

(Dilalla, 2000; Hair et al., 2006; Kline, 2011; Schermelleh-Engel et al., 2008;
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Schumacker & Lomax, 2004). For instance, if sample size is large, a small difference
between the observed and estimated covariance matrices results in a significant
probability level of y” test, rejecting a plausible model. Thus, significance of y” test
statistic should be used with caution if the sample size is large. This measure is also

sensitive to the assumption of multivariate normality.

In order to reduce sensitivity of y” test statistics to sample size, normed ¥’ (i.c., the
ratio y” test statistic to the number of degrees of freedom) was used. If normed y° is
greater than 2 and less than 3, it indicates a good or acceptable model fit

(Schermelleh-Engel et al., 2008). CMIN/DF in AMOS outputs represents this ratio.

Degrees of freedom (df) present an amount of mathematical information used to
estimate model parameters (Hair et al., 20006). In SEM, 4/ depends on the number of

indicators in the model so it is free from an effect of sample size.

Incremental fit indices measure “the degree to which the model in question is superior to
an alternative model, usually one that specifies no covariances among variables (i.e.,
“null” or independence model), in reproducing the observed covariances” (Hoyle &
Panter, 1995, p. 165). As an incremental fit index, the comparative fit index (CFI)
was used in this study. It focuses on “the relative improvement in the fit of the
researcher’s model over that of a baseline model, typically the independence model”
(Kline, 2011, s. 208). It was preferred because CFI are less affected by sample size
(Dilalla, 2000; Hu & Bentler, 1995). Moreover, it is relatively insensitive to model
complexity (Hair et al., 20006). The CFI values range from 0 to 1; the values above .95

indicate that the model fits the data well.

Absolute fit indices measure “the degree to which the covariances implied by the fixed
and free parameters specified in the model match the observed covariances from
which free parameters in the model were estimated” (Hoyle & Panter, 1995, p. 165).
As an absolute fit index, the root mean square error of approximation (RMSEA) was
used in this study. It focuses on the fit of the model to the population covariance
matrix and considers the error of approximation in the population (Byrne, 2010). It
attempts to correct both sample size and model complexity; a low RMSEA value is
indicative of a good model fit (Hair et al., 2000). In general, it is suggested that
RMSEA values less than .05 are associated with a good model fit (Kline, 2011;
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Schermelleh-Engel et al., 2008; Schumacker & Lomax, 2004). Hu and Bentler (1999)
also suggest RMSEA value of less than .06 as a cutoff value for a good model fit.
Moreover, as cited by MacCallum, Browne, and Sugawara (1996), Browne and
Cudeck (1993) suggest that RMSEA values less than .05 indicate a close fit; RMSEA
values in range of .05 and .08 indicate a fair fit; and RMSEA values greater than 1.0
indicate a poor fit. MacCallum et al. (1996) also suggested RMSEA wvalues in the

range of .08 to .10 indicate a mediocre fit.

As a conclusion, when evaluating the model fit in this study, y” test, df, normed y’,
CFI and RMSEA were used. Based on rules of thumb recommended by
Schermelleh-Engel et al. (2008), the characteristics of the goodness-of-fit indices

used in the study are summarized in Table 3.11.
3.9.1.3.5. Model Modification

If a model does not provide a satisfactory fit to data, a researcher can modify it to
improve model fit. This process involves freeing or fixing parameters in a model.
Although a researcher relies on many procedures to determine parameters which can
be added or deleted from a model, an modification is only appropriate when a
researcher justifies it conceptually and theoretically (Raykov & Marcoulides, 2000;
Stevens , 2009).

In this study, modification indices (MI) were suggested to make any modification in
the model if it is required. MI provide “approximately how much a proposed model’s
chi-square would decrease if a particular parameter were freely estimated or freed

from a constraint it was involved in the immediately preceding modeling session”

Table 3.11

The Characteristics of the Goodness-of-fit Indices Used in the Study
Goodness-of-fit indices Evidence of good fit Evidence of acceptable fit
¥2 0<y2<2df 2df <y2<3df
p value 05 <p<1.00 01 <p<.05
Nomedxz 0<y2/df<2 2<y2/df<3
CFI 97 < CFI <1.00 95 < CFI< .97
RMSEA 0 < RMSEA < .05 05 < RMSEA < .08
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(Raykov & Marcoulides, 20006, p. 50). MI values are given for all non-free parameters.
As noted by Schumacker and Lomax (2004), large modification indices indicate the
parameters that can be allowed to become free to get a better model fit. When a
parameter becomes free, y° goodness of fit index is expected to decreases by least

value of MI.

The results of SEM analysis cannot be considered as evidence for causality. When
SEM analysis is based on non-experimental data, the verification of causality cannot
be claimed (Blunch, 2008; Kline, 2011). In SEM analysis, causality can be
disconfirmed but never be proved (Raykov & Marcoulides, 20006). Therefore, the
results of SEM analysis may not corresponds to cause and effect relationships in real

wortld.
3.9.2. The Analysis of the Qualitative Data

The qualitative data were analyzed using the qualitative content analysis. The
researcher adapted the general analytical procedures outlined by Creswell (2007).
Creswell uses a data analysis spiral to illustrate the qualitative data analysis process
(Figure 3.11). It involved four main steps by which researchers move through from
data collection to an account or narrative. The guidelines used in the qualitative data
analysis entail judgment and creativity to some extent therefore each qualitative study

is unique (Patton, 2002). The procedures adapted in this study are outlined as follow.
3.9.2.1. Data Management

The initial step of the data analysis involved transcribing the interview records and
organizing the transcribed data. After all interviews had been completed, the
researcher transcribed all records of the interviews, and converted the interview
notes into a computer text file. Then, the transcribed data were organized into
computer files. Moreover, the researcher prepared a list presenting when, where, and

with whom the interviews were conducted.
3.9.2.2. Reading and Memoing

The second step of the qualitative data analysis consisted of rereading the transcribed

data and writing memos when necessary. The researcher read through the transcripts
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Procedures Examples

Account
Matrix, Trees,
Representing Propositions
Visualizing
Context,
Describing, Categories,
Classifying, Comparisons
Interpreting
Reflecting,
Writing Notes
Reading, Across Questions
Memoing
Files,
Units,
Data Organizing
managing

Data collection (text, images)

Note. Creswell (2007)
Figure 3.17 The data analysis spiral

and interview notes once more. This process allowed the researcher to get a sense of
the data and become familiar with them. While reading the data, the researcher also
wrote some memos including initial thoughts, interpretation, concepts, and possible

categories, and highlighted important text segments.
3.9.2.3. Describing, Classifying, and Interpreting

This step of the data analysis included developing codes, uncovering themes, and
providing interpretation. According to Creswell (2007), the process of developing
codes is the foundation of the qualitative data analysis. In coding data, the researcher
chose an interview, read and searched through the data for the patterns, identified
the text segments (i.e., a word, a phrase, a sentence, or a paragraph) representing
incidents, ideas, events, and acts related to purpose of the study, assigned a
conceptual label into the text segments, and lastly, reduced overlapped and
redundant codes. The conceptual codes consisted of both indigenous and sensitizing
concepts. Whereas indigenous concepts are terms or phrases articulated by
interviewees, sensitizing concepts are terms or phrases developed by researchers to
best describe the data (Patton, 2002). During the coding process, the researcher also
benefited from the literature related to TAM and adoption of EPSSs. He read the
transcripts and interview notes over several times to ensure that the data were

completely coded.
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After developing the codes, the researcher engaged in aggregating similar codes into
the themes that represent outstanding issues and matters regarding the purpose of
the study. For example, “system complexity”, “user interface”, and “output quality”
were aggregated together into the theme, “system characteristics”. While developing
themes, the researcher considered the convergence of the codes in each theme
(internal homogeneity) and divergence among themes (external heterogeneity).
Moreover, the researcher ensured that the themes sufficiently described the police
officers’ perceptions, thoughts, and experiences regarding the acceptance of the
EPSS (external plausibility). The researcher also made sense of the data on the basis

of his own understanding and prior studies on TAM and EPSS. Some implications of

the findings were discussed.
3.9.2.4. Representing and Visualizing

After coding the data and uncovering themes, the researchers provided thick
descriptions and some direct quotations to report the findings. The presentation of

the findings was guided by the themes uncovered in the study.

Although an extended text is the most frequently used form to display findings in the
qualitative research, it is possible to use better displays (e.g., matrices, graphs, charts,
and networks) to augment understanding and conclusions (Miles & Huberman,

1994). In this study, the concept maps were used to present the results visually.
3.10. Assumptions
This study is guided by the following assumptions:

a. Two hour hands-on training programs were enough for the participants to form

beliefs which explain the acceptance of the EPSS.

b. The participants understood the functions and functionalities of the EPSS

adequately.

c. The participants gave careful attention to each item in the questionnaire and

responded to them accurately.
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d. When responding to the items or the interview questions, the participants
considered the functions and functionalities of the EPSS rather than the software

application system to which they were integrated.
e. The participants were honest when answering the questions in the interviews.

f. Reliability and validity of all measures in the study were accurate enough to permit

accurate results.
3.11. Limitations

When interpreting or applying the findings of the study, some cautions are advised

below.

a. The findings of the study were based on the police officers in the Crime Scene
Investigation and Identification Units and the EPSS which were specially designed

for job-related tasks in the Crime Scene Investigation and Identification Units.

b. This study focused on the police officers’ behavioral intention to use the EPSS

rather than its actual use.

c. The questionnaire was administered after the in-service training on how to use the
EPSS, so it might influence the participants’ thoughts and perceptions regarding the
EPSS.

3.12. Validity and Reliability

The value of a study is based considerably on validity and reliability of findings.
While wvalidity refers to “the appropriateness, meaningfulness, correctness, and
usefulness of the inferences a researcher makes”, the reliability refers to “the
consistency of scores or answers from one administration of an instrument to
another, and from one set of items to another” (Fraenkel et al., 2012, p. 147). Due to
the distinct nature of quantitative and qualitative research, there are different
strategies to approach reliability and validity in each research design (LeCompte &
Goetz, 1982). Therefore, in this mixed method research, a number of procedures

were applied to ensure the validity and reliability of the findings.
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3.12.1. Validity and Reliability in the Quantitative Phase of the Study

In order to ensure the validity of the quantitative findings, the researcher considered
measurement validity, external validity, and internal validity. This study included
three evidences for the measurement validity. First, the items were adapted from the
valid measurement scales in the previous studies and translated using the back
translation method. Second, several experts and police officers independently
reviewed the content and format of the questionnaire. Lastly, the factor analysis was

conducted to examine construct validity of the questionnaire.

The external validity of the quantitative phase of the study was improved by
providing demographics of the sample (i.e., gender, age, education level, experience
in the Crime Scene Investigation and Identification Units, and expected intensity of
job-related use of the EPSS) in a detailed manner. Thus, practitioners can judge the

degree of the generalizability of the findings for their own context.

The internal validity of the quantitative phase of the study was enhanced through two
strategies. First, different trainers administered the questionnaire so they took the
instruction to follow similar procedures during the data collection. In this way,
possible threats associated with data collector were controlled. Second, the pilot

study was conducted to ensure accuracy of the followed procedures in the study.

In order to address the reliability of the quantitative findings, the internal consistency
of the questionnaire was assessed by calculating Cronbach’s alpha coefficients in the
pilot study and actual study. An acceptable value for Cronbach’s Coefficient alpha is

.70 to .80 (Field, 2009; Hair et al., 2000).
3.12.2. Validity and Reliability in the Qualitative Phase of the Study

In the qualitative research, the concepts of validity and reliability are handled
differently from the quantitative research. The main question in a qualitative research
is “How can an inquirer persuade his or her audiences that the research findings of
an inquiry are worth paying attention to?" (Lincoln & Guba, 1985, p. 290). The terms
of credibility, transferability, dependability, and confirmability were offered as

qualitative counterparts of internal validity, external validity, reliability, and objectivity
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of quantitative research for the quality of the study (Guba & Lincoln, 1989; Lincoln
& Guba, 1985). These four criteria collectively determine the trustworthiness of the

study.

Credibility refers to a correspondence between the realities constructed by the
respondents and those embodied by the researcher (Guba & Lincoln, 1989). In this
study, three strategies were employed to increase the credibility of the qualitative
findings. First, before the interviews took place, the researcher tried to spend a
considerable time with the participants to establish a rapport and build trust in the
setting. The prolonged engagement enabled the researcher to acquire the high quality
of information about the acceptance of the EPSS. Second, the researcher engaged in
a discussion on his analysis, findings, and conclusions with his colleague who had
information about the general framework of the study. The peer debriefing enabled
the researcher to understand his own bias, clarify his experiences, perceptions, and
interpretations related to acceptance of the EPSS. Lastly, the interviews involved the
police officers that were genuinely willing to share their ideas freely. They were also
encouraged by stressing confidentiality of the data, the right to withdraw from the
interview at any time, and the autonomy of the researcher. The honesty of the
respondents enabled the researcher to gain the participants’ experiences and

perceptions thoroughly.

Transferability focuses on the degree of the applicability of the qualitative findings
into the other similar context (Guba & Lincoln, 1989). In the qualitative phase of the
study, two strategies were used to address the transferability of the findings. First, the
researcher described the research context, the methods, and findings in sufficient
detail and precision so that the practitioners can judge their applicability for their
own context (the thick description). Second, purposeful sampling with an intensity
sampling strategy was utilized to obtain rich and detailed information about the

issues of the usefulness and ease of use of the EPSS.

While dependability refers to consistency of data across time, researchers, and
analysis techniques, confirmability refers to dependence of data, interpretations, and
conclusions on the context and respondents rather than researcher (Gasson, 2004,

Guba & Lincoln, 1989). In the qualitative phase of this study, the use of an audit trail
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Table 3.12
The Evidences of the 1 alidity and Reliability Issues in the Study
The Quantitative Phase of the Study

Measurement Validity e Items adapted from valid measurement scales

® Revision of the questionnaire reviewed by
experts and police officers

e Factor analysis

External Validity e The demographics of the sample in enough
detail
Internal Validity e Instruction on how to administer the

questionnaire to address the threat of data
collector characteristics and bias

e Pilot study

Reliability e Cronbach’s alpha coefficients
The Qualitative Phase of the Study
Credibility e Prolonged engagement

e Peer debriefing
e Honesty of the respondents

Transferability e Thick description

e Purposeful sampling
Dependability e Audit trail
Confirmability e Audit trail

contributed to both dependability and conformability of the findings. The audit trail
consisted of the interview records, the interview notes, the original interview
transcripts, the data analysis documents, and the dissertation. Table 3.12 summarizes
the validity and reliability issues addressed in the quantitative and qualitative phases

of the study.
3.13. Summary

Figure 3.12 summarizes the research methodology used in the study.

90



DATA

ANALYSIS

VALIDITY &

RESEARCH QUESTIONS AND

PARTICIPANTS

INSTRUMENTS

RELIABILITY

HYPOTHESES

RESEARCH DESIGN

Partiallv mixed concurrent eaual status research desien

Quantitative Phase

/HYPOTHESES

H1: The police officers’ perceptions of
usefulness significantly and positively influence
their behavioral intentions to use the EPSS.
H2: The police officers’ perceptions of
usefulness significantly and positively influence
their attitudes toward using the EPSS.

H3: The police officers’ perceptions of ease of
use significantly and positively influence their
perceived usefulness of the EPSS.

H4: The police officers’ perceptions of ease of
use significantly and positively influence their
attitudes toward using the EPSS.

HS5: The police officers’ attitudes toward use

\ /RESEARCH QUESTIONS

significantly and positively influence their
\behavioral intentions to use the EPSS. /

Qualitative Phase

~

RQ1: What makes the EPSS useful for the
police officers?

RQ2: What do the police officers consider
when they judge the usefulness of the EPSS?

RQ3: What do the police officers consider
when they judge the ease of use of the EPSS?

RQ4: What conditions do the police officers
consider to facilitate the acceptance of the

3 v

3

CONVENIENCE SAMPLING
209 police officers in the Crime Scene
Investigation and Identification Units
of six provinces of Turkey

NESTED RELATIONSHIP

QUESTIONNAIRE
Perceived usefulness
Perceived ease of use
Attitude toward using
Behavioral intention to use

QUANTITATIVE DATA ANLAYSIS
Descriptive statistics

Internal consistency

The structural equation modeling

Measurement Validity
Items from valid measurement scales
Revision of the questionnaire
Factor analysis
External Validity
The demographics of the sample
Internal Validity
Instruction
Reliability
Cronbach’s alpha coefficients

Figure 3.12 Summary of the methodology

91

INTERVIEW GUIDE
Perceived usefulness
Factors affecting perceived usefulness
Factors affecting perceived ease of use
Facilitating conditions

QUALITATIVE DATA ANALAYSIS
Data managing

Reading and memoing

Describing, classifying, and interpreting
Representing and visualizing

Credibility

Prolonged engagement

Peer debriefing

Honesty of the respondents
Transferability

Thick description

Purposeful sampling
Dependability

Audit trail
Confirmability

Audit Trail



CHAPTER IV

FINDINGS

This chapter consists of the findings of the study. Firstly, the findings of the
quantitative phase of the study are presented, including demographics of the
participants, descriptive statistics, and the assessment of the measurement and
structural models. Also, the reliability analyses of the scales are provided. Secondly,

the results of the content analysis of the interviews are presented.
4.1. The Findings of the Quantitative Phase of the Study

This part of the chapter presents the findings regarding the demographics of the
participants, the descriptive statistics, and the assessment of the measurement and

the structural models. In addition, it includes the reliability analyses of the scales.
4.1.1. Demographics of the Participants

The participants of the quantitative phase of the study consisted of 209 police
officers in the Crime Scene Investigation and Identification Units in six provinces of
Turkey. The participants included 190 (90.9%) males and only 6 (2.9%) females.Of
the participants, 13 (6.2%) did not state their genders. The age of the participants
ranged from 23 to 52, with a mean of 39.07 and a standard deviation of 4.81 (Table
4.1).

The researcher also grouped the participants according to their ages. Of the
participants, 12.4% were between the ages of 23 and 35, 45.9% were aged between
36 and 40, 16.3% were between 41 and 45, and 8.6% were 46 or older. However,

16.7% of the participants did not state their ages. Table 4.2 illustrates the distribution

Table 4.1
The Age of the Participants

n M SD Minimum Maximum
Age (years) 174 39.07 4.81 23 52
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Table 4.2
The Distribution of the Participants by Age

n %

Age (years)

23-35 26 12.4

35-40 96 45.9

41-45 34 16.3

46 or older 18 8.6

No Response 35 16.7
Note. n = 209

of the participants by age.

In terms of educational background, more than half (53.6%) of the participants held
an associate degree, 30.1% had a master’s degree, 4.3% held a doctoral degree, and
2.9% obtained high school degrees. Of the participants, 9.1% did not state their

educational levels. Table 4.3 shows the distribution of the participants by level of

education.

Table 4.3
Educational Background of the Participants

%

Highest education level completed

High School 29

Associate Degree 53.6

Master’s Degree 30.1

Doctoral Degree 4.3

No Response 9.1
Note. n= 209

The participants’ experience in the Crime Scene Investigation and Identification

Units ranged from 1 to 20 years, with a mean of 10.43 and a standard deviation of

4.50 (Table 4.4).

Table 4.4

The Participants’ Experience in the Crime Scene Investigation and ldentification Units

n M

SD

Minimum

Maximum

Experience (years) 182 10.43

4.50
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Table 4.5

The Distribution of the Participants by Years of Experience in the Crime Scene Investigation and
Identification Units

n %
Experience (years)
1-5 25 12.0
6-10 72 34.4
11-15 63 30.1
16 —20 22 10.5
No Response 27 12.9

Note. n= 209

The researcher also grouped the participants according to their years of experience in
the Crime Scene Investigation and Identification Units. Of the participants, 12.0 %
had experience between 1-5 years, 34.4 % between 6-10 years, 30.1 % between 11-15
years, and 10.5% between 16-20 years. 12.9% of the participants did not respond to
this question. The distribution of the participants by years of experience in the Crime

Scene Investigation and Identification Units is given in Table 4.5.

Lastly, the participants were asked to estimate the intensity of their job-related use of
the EPSS. While the majority of the participants (65%) estimated the heavy use of
the EPSS on the job, the minority of them (5.7%) estimated the light use of the
EPSS on the job. On the other hand, 19.6 of participants estimated neither the light
nor the heavy use of the EPSS on the job. Of the participants, 9.6% did not make

any estimation. Table 4.6 shows the estimations of the participants related to the

Table 4.6
Estimation of the Participants Related to the Intensity of Their Job-Related Use of the EPSS
n %
The Intensity of the job related
system use
Extremely light 5 2.4
Moderately light 3 1.4
Somewhat light 4 1.9
Neither light or heavy 41 19.6
Somewhat heavy 42 20.1
Moderately heavy 63 30.1
Extremely heavy 31 14.6
No response 20 9.6
Note. n =209
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intensity of their job-related use of the EPSS.
4.1.2. Descriptive Statistics

Table 4.7 reports mean and standard deviation values of the participants’ responses
to the individual items related to perceived usefulness, perceived ease of use, attitude
toward using, and behavioral intention to use. All means are greater than 5.0, ranging

from 5.66 to 6.29. All standard deviations are below 2.0, ranging from 1.20 to 1.57.

Table 4.7

Descriptive Statistics of the Items Measuring the Constructs

Construct  Items n Mean SD

PU1. Using th.e system in my )o.b would enable 208 576 157
me to accomplish tasks more quickly.

. PU2. Using the system would improve my job 209 573 1.49
Perceived  performance.

Usefulness PU3. Usmg_tl_le system in my job would increase 206 574 1.49
(PU) my productivity.

PU4. Usmg the system would make it easier to 208 5.66 155
do my job.

PUS. I would find the system useful in my job. 208 5.84 1.39

P l earnlng to Operate dle S , st 09 .88 1.26
eaSy for me.

P ived
Ezl;ze;vfe PEU2. 1 would.ﬁnd it easy to get the system to 200 573 133
U do what I want it to do.
se
(PEU) PEU3. I would find easy for me to become 209 6.07 196

skillful at using the system.
PEUA4. I would find the system easy to use. 205 5.87 1.28

Al. Using the system is a ... idea. [bad — good] 203 5.84 1.36
. A?. Using the system is a ... idea. [foolish — 203 5.06 132
Attitude wise]
toward A3.1 ... the ideas of using the system. [dislike —
Using (A)  like]

A4. Using the system is ... . [unpleasant —

203 593 1.30

203 5.75 1.35
pleasant]

1U1. A inc I h he . 1
. ! ssum@g ave access the .system, 209 6.29 123
Behavioral intend to use it.

1 i 102. Gi hat I h h I
ntention U2. Given that ave access the system, 509 597 137

to Use predict that I would use it.
U 1U3. Gi hat I h h I pl
(Iu) iven that I have access the system, Iplan o 6.14 120
to use it.
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4.1.3. The Internal Consistencies of the Scales

The internal consistency of the four scales was tested using Cronbach’s alpha
coefficient. The values of the Cronbach’s alpha ranged from .91 to .95, indicating
high reliability. Cronbach’s alpha coefficients of the scales are presented in Table 4.8.
The reliability of total scale items is also high, Cronbach’s alpha = .95.

4.1.4. The Structural Equation Modeling

The following part of the chapter presents the results related to the preliminary

analyses, test of the measurement model, and test of the structural model.
4.1.4.1. Preliminary Analyses

Before SEM analysis, the assumptions were tested. As indicated in previous chapter,
they include sample size, missing data, multivariate outliers, multivariate normality,

and multicollinearity.
a. Sample Size

The model in this study involved four constructs each with at least three items, and
with high item communality (.6 or higher). Therefore, the sample size (N=209) in

this study was regarded as sufficient.
b. Missing Data

In this study, a preliminary missing value analysis indicated that 14 (6.70%) cases had
at least one missing value while 195 (93.30%) cases had no missing data. Table 4.9

shows the number and percentage of cases with missing value for each variable.

Table 4.8
Cronbach’s Alpha Coefficients of the Scales
Number of Items Cronbach’s Alpha

Perceived Usefulness 5 91
Perceived Ease of Use 4 95
Attitude toward Using 4 93
Behavioral Intention to Use 3 91
TOTAL 16 .95
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The percentage of cases with missing value in the variables did not exceed 3%.
Schumacker and Lomax (2004) assert that mean substitution is the best option for
the data with small number of missing values. Therefore, in this study, the researcher
decided to use an imputation technique by substituting missing values in each

variable with the mean of all valid values of that variable.
c. Multivariate outliers

Based on inspection of D? values (Table 4.10), the researcher judged five cases as
distinctly different from all others and deleted them from the further analysis. Finally,

204 cases were used in SEM analysis.
d. Multivariate Normality

As shown in Table 4.11, in the present study, absolute values of kurtosis index of the
observed variables ranged from 1.29 to 7.70; and absolute values of skew index of
the observed variables ranged from 1.13 to 2.58. Based on the rule of thumb offered

by Kline (2011), the data are not severely univariate non-normal. In addition,

Table 4.9
The Number and Percentage of Missing 1 alues
Missing Data
Variable Number Percent
PU1 1 5
PU2 - -
PU3 3 1.4
PU5 1 5
PUG 1 5
PEU1 - -
PEU2 - -
PEU5 - -
PEUG 4 1.9
Al 6 2.9
A2 6 2.9
A3 6 2.9
A4 6 2.9
U1 - -
102 - -
1U3 1 5

Note. PU: Perceived Usefulness; PEU: Perceived Ease of
Use; A: Attitude toward Using; 1U: Behavioral Intention
to Use
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Table 4.10

Mabhalanobis Distances

Cases D2
66* 85.50
35% 82.83
19* 76.22
174* 72.99
21* 66.78
97 59.45
203 58.33
197 54.03
121 52.59
90 51.30
29 49.07

Note. * cases with D2 wvalues
distinctively different form others

Mardia’s normalized estimate of multivariate kurtosis, 51.53, is less than the
computed value of 288 based on the formula p * (p + 2) where p is equal to the
number of observed wvariables in the model, which is indicative of multivariate
normality. Moreover, it is tenable that non-normality does not make a substantive
difference in the analysis because the sample size is sufficient enough to minimize the
impact of the non-normality of the data on the findings. As a conclusion, the

multivariate normality of the data was assumed in the study.
e. Multi-collinearity

The correlation matrix was examined for bivariate collinearity among the observed
variables in the model (Table 4.12). None of the observed variables highly correlated
(above .90) with each other. Only two pairs of the observable variables indicated
relatively high correlations: PU2 and PU3 (.88) and Al and A2 (.86). In addition to
the relationships among the observed variables, the correlations among the latent
constructs were inspected. The correlation among the latent constructs ranged from
.57 to .73 and therefore there were not high correlations between them, causing

multi-collinearity.

98



Table 4.11
The Distribution of the Observed 1 ariables in the Mode!

Latent variable Observed variables Skew  Kurtosis

PU1 -1.52 1.82

PU2 -1.39 1.48

Perceived PU3 151 511

Usefulness

PU4 -1.30 1.29

PU5 -1.47 2.06

PEU1 -1.52 2.89

Perceived Ease PEU2 -1.32 1.96

of Use PEU3 180 3.82

PEU4 -1.42 2.59

Al -1.36 2.52

Attitude toward A2 -1.55 3.22

Using A3 -1.44 2.72

A4 -1.13 1.50

U1 -2.58 7.70

Behavioral 2 190 360
Intention to Use

103 -2.01 4.94

As a result, before the SEM analysis, the preliminary analyses were conducted to
address the issues related to sample size, missing data, multivariate outliers,
multivariate normality, and multicollinearity. The results of the analyses indicated that
the sample size was sufficient for the SEM analysis. The mean substitution was used
to handle missing data. The five cases detected as outliers were removed for the
turther analyses. The multivariate normality of the data was assumed. There were not

any high correlations between the variables, indicating no muticollinearity.
4.1.4.2. Test of the Measurement Model

The measurement model deals with the relationship between observed variables and
the latent variables. It was tested by Confirmatory Factor Analysis (CFA). The
assessment of the measurement model included assessing goodness-of-fit indices for

the model
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Table 4.12

Intercorrelations of the Observed 1 ariables

%’jzgs 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1. PUl —
2. PL2 s —
3. PU3 67 88 —
4. PU4 70 76 76 —
5. PU5 68 76 74 7T —
6. PEUI 46 53 52 55 57—
7. PEU2 57 68 64 67 .63 T2 —
8. PEU3 49 48 46 51 55 76 .61 —
9. PEU4 A6 49 47 55 56 75 .63 81 —
10. Al A7 52 49 48 55 48 55 52 51 —
1. A2 A0 A48 47 44 52 43 45 A1 42 86 —
12. A3 53 54 52 55 .60 A48 57 48 50 .84 .79 —
13. A4 51 A48 46 48 51 41 53 43 44 78 72 84
14. 1U1 51 47 46 50 53 49 43 58 A48 46 49 4T 39
15. 102 A8 47 46 45 A3 48 46 56 49 41 38 45 41 69 —
16. 1U3 52 51 52 47 51 49 45 57 47 51 49 49 46 80 76 —

Note. All coefficients are significant at p < .01.
PU: Perceived Usefulness; PEU: Perceived Ease of Use; A: Attitude toward Using; IU: Behavioral Intention

to

Use.

First of all, the overall fit of the measurement model was assessed by using chi-
square (i) statistics, degrees of freedom (df), normed y’, Comparative Fit Index
(CFI), and Root Mean Square Error Approximation (RMSEA). The initial estimation
and examination of the measurement model revealed a ¥’ value of 270.58, with 98
degrees of freedom and a probability value less than .001. The value of normed y’
was 2.75. The value for CFI was .94. RMSEA had a value of .093. Figure 4.1
illustrates the path diagram and the standardized coefficients of the measurement

model.

The significant p-value associated with y’indicated a problem with the model fit. As
indicated in the previous chapter, however, the sensitivity of the y’ test to sample size
makes the resulting p-value less meaningful and practical. As a fit index less sensitive
to sample size, the normed y’ value, 2.75, indicated an acceptable model fit. On the
other hand, the value of CFI was less than .95, indicating a lack of acceptable model
fit. Moreover, the value of RMSEA was between .08 and 1.00, representing a
mediocre model fit (MacCallum et al., 1996).
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Figure 4.1 Standardized coefficients for the measurement model

The results of the initial assessment of the measurement model showed that the
model provided a mediocre fit, and thus it was reasonable to proceed to inspect the
modification indices (Mls) to improve the overall model fit. A review of the MlIs
revealed that two covariance between error terms deserved attention in improving

the model fit.

The clearest evidence of misspecification was associated with the covariance of the
error terms of PU2 and PU3 (MI = 26.16). PU2 asks whether the performance of the
respondents is improved through the EPSS whereas PU3 asks whether the
productivity of the respondents is increased through the EPSS. The content overlap

between items justified the error covariance between PU2 and PU3.
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Table 4.13
The Summary of the Post Hoc Model Modifications

Model
Model Y2 df CFI RMSEA Comparison Ay Adf
0 Hypothesized 270.58 98 .94 093 --- --- ---
1 e3<->e2n 22597 97 .96 .081 0vs. 1 44.61%* 1
2 el0<->ellb 19458 96 .97 071 1vs. 2 31.39%* 1

Notfe. a. The error covariance between PU2 and PU3

b. The error covariance between Al and A2

CFI = comparative fit index; RMSEA = root mean square error of approximation
*p<.05,% p<.01

The other evidence of misspecification was associated with the covariance of the
error terms of Al and A2 (MI = 18.05). Al asks whether the idea of using the EPSS
is bad or good, whereas A2 asks whether the idea of using the EPSS is foolish or
wise. Clearly, the content overlap between items again justified the error covariance
between Al and A2. Table 4.13 summarizes the process of modifying the
measurement model. Figure 4.2 illustrates the path diagram and the standardized

coefficients of the final measurement model.

In the final measurement model, the overall model ¥’ was 194.58, with 96 degrees of
freedom and a probability of .00. The ratio * / df of 2.03 represented an acceptable
fit of the model. The CFI had a value of .97, suggesting a good model fit. The value
of RMSEA was .071, reflecting an additional evidence for an acceptable fit of the
model. As a result, the results of CFA suggested that the measurement model had an
acceptable model fit. Table 4.14 shows the model fit indices for the measurement

model.

As a conclusion, the CFA was conducted to test the measurement model. The initial
assessment of the measurement model produced a mediocre model fit, y* (98) =
270.58, p = .00; CFI = .94; RMSEA = .093. After the modifications in the model,
the goodness-of-fit indices indicated an acceptable level of convergence between the
observed and estimated covariance matrices, ¥ (96) = 194.58, p = .00; CFI = .97;
RMSEA = .071.
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Figure 4.2 Standardized coefficients for the final measurement model

4.1.4.3. Test of the Structural Model

The structural model emphasized nature and magnitude of the relationships between

the constructs: perceived usefulness, perceived ease of use, attitude toward usage,

Table 4.14
Fit Indices for the Measurement Model

Model 1 df Normed y? CFI1 RMSEA
Measurement Model 194.58** 96 2.03 .97 .071

Note. CF1 = comparative fit index; RMSEA = root mean square error of approximation
* p <.05; % p < .01; % p < .001
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and behavioral intention to use. The assessment of the structural model validity
involved two basic steps: (a) assessing overall structural model fit and (b) examining

the dependence relationships.

In the assessment of the structural model, firstly, the overall model fit was assessed
by using chi-square (i) statistics, degrees of freedom (df), normed y°, Comparative
Fit Index (CFI), and Root Mean Square Error Approximation (RMSEA). 5 was
equal to 208.76, with 97 degrees of freedom and a probability value less than .001.
Although the y’test is statistically significant (p < .001), it is a less useful and practical
fit index to make a decision about the model fit because of the sensitivity of the »°
test to sample size. The normed y’ was 2.14, within the range associated with an
acceptable model fit. CFI was equal to .96, indicating an acceptable level of model fit.
RMSEA had a value of .075, representing an additional evidence for an acceptable
model fit. As a result, all of the selected model fits suggested an acceptable level of

model fit. Table 4.15 presents the model fit indices of the structural model.

In the assessment of the structural model, secondly, it is necessary to examine the
structural parameter estimates for the hypothesized relationships. Table 4.16 shows
estimated unstandardized and standardized structural parameters. The results show
that the perceived usefulness of the EPSS influences intention to use (3 = .50; p <
.001) and attitude toward usage (8 = .47; p < .001), supporting hypotheses H1 and
H2 respectively. Perceived ease of use influences perceived usefulness (3 = .74; p <
.001) and attitude toward usage (3 = .27; p < .01), supporting hypotheses H3 and H4
respectively. Attitude toward using the EPSS was found to influence intention to use
(B = .24; p < .01), supporting hypotheses H5. As a conclusion, the results indicated
that all hypothesized structural relationships were supported by the data. All
hypothesized structural relationships were statistically significant and in the predicted

directions. The structural model with standardized parameter estimates is also

Table 4.15
Fit Indices for the Structural Model
Model 1 Df Normed y? CFI RMSEA
Structural Model 208.76%* 97 2.14 .96 075

Note. CF1 = comparative fit index; RMSEA = root mean square etror of approximation
*p <.05; % p < .01; ¥ p < .001
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Table 4.16

Structural Parameter Estimates in the Structural Model

Unstandardized Standardized
Structural Parameter Standard Parameter
Relationship Estimate Error t-value Estimate
H1:PU > IU 40 .07 5.57%%x .50
H2:PU 2> A A1 .09 4.79%0k 47
H3: PEU - PU .89 .09 10.17%%* 74
H4:PEU =2 A .29 10 2.89%* 27
H5:A > 1U 22 .08 2.90%* 24

Note. PU: Perceived Usefulness; PEU: Perceived Ease of Use; A: Attitude toward Using;
1U: Behavioral Intention to Use
* p < .05; % p < .01; #FF p <001

depicted in Figure 4.3.

In addition, the direct and indirect effects of the latent variables are presented in
Table 4.17. In addition to the aforementioned direct influence, perceived ease of use
had higher indirect influence on attitude toward EPSS use (3 = .35). Moreover, its
indirect influence on intention to use was found to be relatively high (3 = .52). Also,

perceived usefulness had an indirect influence on intention to use; however, this

vv@?

PEUq PEUEI PEU] prs thl%q?uare 208,762

Figure 4.3 Standardized structural parameter estimates for the structural model
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Table 4.17
Standardized Direct and Indirect Effects in the Model

Predictor Criterion Direct Efffect Indirect Efect
PEU PU 74 —
A 27 .35
IU — .52
PU A 47 —
IU .50 A1
A IU 24 —

Note. PU: Perceived Usefulness; PEU: Perceived Ease of Use; A: Attitude
toward Using; IU: Behavioral Intention to Use

influence was lower than its direct influence (3 = .11). Overall, the model explained
47% of variance in intention to use EPSS, 48% of variance in the attitude toward

usage, and 55% of perceived usefulness.

As a conclusion, after the assessment of measurement model, the structural model
was tested using maximum likelihood estimation. The findings showed that the
overall fit of the structural model was acceptable, ¥ (97) = 208.76, p = .00; CFI =
.96; RMSEA = .075. Moreover, the parameter estimates supported all hypothesized
relationships among the constructs involved in TAM. Therefore, the structural model

was validated. The findings support the following hypotheses.

e The police officers’ perceptions of usefulness significantly and positively

influence their behavioral intentions to use the EPSS. (Hypothesis H1)

e The police officers’ perceptions of usefulness significantly and positively

influence their attitudes toward using the EPSS. (Hypothesis H2)

e The police officers’ perceptions of ease of use significantly and positively

influence their perceived usefulness of the EPSS. (Hypothesis H3)

e The police officers’ perceptions of ease of use significantly and positively

influence their attitudes toward using the EPSS. (Hypothesis H4)

e The police officers’ attitudes toward use significantly and positively

influence their behavioral intentions to use the EPSS. (Hypothesis H5)
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4.2. The Findings of the Qualitative Phase of the Study

The findings of the qualitative phase of the study are presented in four parts. The
first part addresses the police officers’ perceptions and thoughts regarding the
usefulness of the EPSS in the job. The second part focuses on factors that the police
officers considered as evaluating the usefulness of the EPSS on the job. The third
part emphasizes factors that the police officers took into consideration when judging
the ease of use of the EPSS on the job. The last part includes the police officers’
thoughts about facilitating conditions for the acceptance of the EPSS. The codes

under the themes were underlined. The direct quotations were given in both English

and Turkish.

4.2.1. What Makes the EPSS Useful for the Police Officers? (Research

Question 1)

The analysis of the interviews revealed that the EPSS would be useful for the police
officers in many ways. Five overarching themes were found: (a) access to
information; (b) time saving, (c) performing tasks more accurately; (d) reduction of

variability in work; and (e) making work easier.
Access to information

The participants’ responses clearly indicated that the EPSS would enable them to
acquire and remember information required to perform their tasks successfully. Most

of the interviewed police officers (n = 10) emphasized the benefits of on-demand

access to information. Especially, the police officers thought that they would access
information through the context-sensitive support system whenever it eluded them.

One of the police officers in the Crime Scene Investigation Bureau said:

. in the crime scene you would have a question on your mind. You may
know or be sure [of the answer]|, but when a question would come to your
mind, [the system]| could be a resource that you may need if you would have
[the mobile personal computet] in the crime scene. ... That resource should
not be a superficial or shallow, but comprehensible. Without using academic
terms, it should [explain] the basics of our work such as wrapping and so on.
Itis a sort of reminder.”

. olay yerinde kafana bir sey takildi. Eger onu olay yerine ... [tasinabilir
kisisel bilgisayari] goturdilysen teknik destege, [cevabini] sen bilebilirsin emin
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de olabilirsin, ama kafanda bir soru isareti dustiiglinde [sistem]| ihtiyag
duyabilecegin bir kaynak olur. ... O kaynaginda ylizeysel degil, anlasilir
olmali. Kitabi terimlere girmeden, bizim isimizin 6zunt iste paketlemesi falan
filan [anlatmali]. Hatirlatict anlamda.

In addition, some of the interviewed police officers (n = 5) stressed the benefits of

access to support resources in the EPSS. They agreed that the resources in the

content management system would accommodate their different knowledge or skill

needs. One of the police officers in the Latent Print Development bureau stated:

In our spare time, I would review the formulas [on the system]. [The system]
is good but not only in terms of the formulas. For instance, it explains how to
apply them. ... Supposing that I have a spare time or I am bored, I would
review and look at [the formula].

Bos zamanlarimizda formillere ben [sistemden]| agip bakayim yine derim.
[Sistem] glzel ama sadece formil acisindan degil. Mesela uygulanist filan
anlatihyor. .... Ben diyelim ki bir bosluk oldu, canim sikildi, a¢ip orada
[formuli] bir gbzden gecireyim deyip bakarim.

Some of the interviewed police officers (n = 3) clearly noted that the EPSS would

reduce the need for consulting to complete their tasks on the job. They pointed that

rather than asking the coworkers, they could easily access whatever is needed to
perform the tasks through the EPSS. Also, one of the interviewed police officers
suggested that EPSS would reduce the need for training when it delivers new

procedures related to an crime scene investigation.
Time saving

The interviews revealed that using the EPSS would result in time saving on the job in
many ways. Five of the interviewees emphasized that the EPSS would allow

completion of the tasks promptly. In particular, the interviewed police officers of the

Crime Scene Investigation Bureau stated that they would complete all tasks during an
crime scene investigation. They would not leave any task that requires completion in
the office. For instance, the EPSS enabled them to generate all reports related to the
crime scene investigation just after completing the investigation. Although this issue
appears to be related to the mobility of personal computers, the police officers
associated it with the system. One of the police officers in the Crime Scene

Investigation Bureau said:
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... [Through the system,] generating reports in crime scenes will result in an
important time saving. In this regard, one of the most important
contributions of [the system]| to us is time saving because one of the most
important issues for our job is time. The better we use time, the more useful
[the system] is.

... |Sistem sayesinde,| raporlarin olay yerinde yazilmasi zaman bakimindan
onemli tasarrufa yol agacaktir. Bu bakimdan [sistemin]| bize getirecegi en
onemli katkilardan birisi zaman tasarrufu olacaktir, ctunkii bizim i¢in
yaristigimiz en onemli unsurlardan birisi zamandir. Ne kadar ¢cok zamani iyi
bir sekilde kullanirsak [sistem] bizim i¢in o kadar yararli olur.

Moreover, two of the interviewees indicated that the EPSS would enable them to

complete the tasks quickly. One of them emphasized the technical specifications of

the mobile personal computers whereas the other focused on the process of
generating the reports. Lastly, one of the police officers underlined that access to the

support resources would reduce the amount of time they need to find any help to

achieve the tasks.
Performing tasks more accurately

The analysis of the interviews showed that the EPSS would enable the police officers
to perform the tasks in a more accurate way. Some of the interviewed police officers

(n=5) indicated that the wizard would structure their tasks and guide them through

the tasks. Moreover, two of the interviewees emphasized that the system would

inform them about the errors which they might make on the job, and therefore it
would help them to avoid the errors. By covering these two issues, one of the police

officers stated:

[Through the system,] we can see all kinds of mistakes we made. The system
gives us a notice before making any mistakes. This means when we do an
operation, it firstly shows us whether we do it in the right way or not. The
step by step directions of the system [guide] anyone who knows just how to
open and shut down the computer. It says ‘Save it. You cannot go further
without saving’. As a result, it teaches about how to perform the tasks step by
step.

[Sistem sayesinde,] yaptigimiz her tirld yanlst gorebiliyoruz. Gérmeden 6nce
zaten bize uyari veriyor program. Yani bir islem yapacak isek o islem dogru
yolda mi1 degil mi bize ilk 6nce onu gosteriyor bize zaten kendisi. Bilgisayari
cok fazla degil az bir seyde bilgisayart acip kapatmay1 bilen bir insant zaten ne
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yaptyor yonergesi ile adim adim [yonlendiriyor|. Bize diyor ki kaydet,
kaydetmeden ileri gecemezsin. Sonucta adim adim bize isi 6gretiyor zaten.

Reducing variability in work

The analysis results indicated that the EPSS would decrease variability in the with
regard to tasks and workflow. Six of the interviewed police officers expressed that
EPSS would facilitate standardizing the tasks, especially related to the process of

reporting. One of them said:

You know, the coworkers come from Crime Scene Investigation and
Identification Unit in different provinces where the practices are different.
They write the report like an essay. The reports are different. There are some
differences in process of delivering and receiving the evidences. However, if

the practices are set in the same standard for each unit, it would be more
useful.

Yani simdi arkadaglar bagka bir ilden geliyorlar, uygulama farkli. Dtz rapor
yaztyorlar. Iste ne bileyim raporda daha degisik. Teslim teselliimde farkliliklar
var. Ama bu her ilde ayn: sekilde tek bir standarda oturtturulmasi ¢cok faydali
olacak.

Moreover, four of the interviewees emphasized the EPSS would enable them to

follow a uniform workflow on the job. One of the police officers stated:

With respect to standardization, the different practices become extinguished
in 81 provinces of Turkey.

Belli bir standart yakalama konusunda Turkiye capinda 81 ildeki farkl
uygulamalar ortadan kalkmus olur.

Making job easier

The interviews showed that the EPSS would make the job easier in several ways.
Some of the interviewed police officers (n = 3) stated that the EPSS would simplify
the tasks on the job because they would make the tasks effortless. Two of the

interviewed police officers also indicated that automating some tasks (e.g., generating

reports, data input) would facilitate their jobs.

In addition to these dominating themes, the interviewed police officers emphasized

the other benefits of the EPSS. They include:
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e Using EPSS would result in saving on office supplies such as paper. (n = 5)

e Through the EPSS, the police officers would have more control over the

work because they could monitor their progress in the work. (n = 4)

e The EPSS would improve the quality of work in terms of reports and

procedures. (n = 3)

e The EPSS would store and transform the data in the Crime Scene

Investigation and Identification Units. (n = 3)

In Figure 4.4, the concept map illustrates the main themes and their associated codes

regarding the usefulness of the EPSS.

4.2.2. What Do the Police Officers Consider When They Judge the Usefulness
of the EPSS? (Research Question 2)

The analysis of the interviews showed that the factors considered for the perceived
usefulness of the EPSS could be covered under three basic themes: (1) user personal

characteristics, (2) system characteristics, and (3) organizational characteristics.
User Personal characteristics

The interviewed police officers stressed many personal characteristics which had an
impact on their perceptions related to the usefulness of the EPSS. Most of them (n =

7) focused on computer literacy. They stated that although many of them have

adequate knowledge and skills to use computers, it is necessary to be computer

literate in order to benefit from the EPSS etfectively. One of them said:

At least I should be able to use a computer. Of course, it is essential. Anyway
if you are not a computer literate, you cannot use this system.

En azindan bilgisayart kullanabilmen lazim. Tabii ki o sart. Zaten okur yazar
olmazsan bu sistemi kullanamazsin.

Also, seven of the interviewed police officers addressed the effect of the system
experience on their perceptions of usefulness of the EPSS. They noted that the more
experience they had with the system, the more benefit they would get from it. One of

the police officers said:
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On-demand access to information (n=10)

Access to support resources {n=3)

Access to information

Reducing the need for consulting (n=3)

Feducing the need for training {n=1)

Completing the tasks promptly (n=5)

Automating tasks {n=4)

Time Saving

Completing job quickly (n=2)

Accessing support resources (n=1)

Simplifing task {n=3)
Usefulness of EPSS ] Making job easier
J Automating tasks (n=2)
Standartdizing task {n==4)
Eeducing vanability in work
Following uniform work process {n=4]
Structuring work process (n=3)

Performing tasks more accurately
Informing about errors (n=2)

Saving on office supplies {n=5]

Control over work {n=4)

Other Benefits

Improving guality of work {n=3)

Storing and transforming data (n=3)

Figure 4.4 The perceived usefulness of the EPSS

I think it will be better as [the system] is used. In general, I have seen this in
the crime scene investigation teams. There will be some problems in [the
system] usage. That will be overcome as it is used.”

[Sistemi] kullandik¢a ¢ok daha iyi olacagini dustintyorum. Genel olarak [olay
yeri inceleme] ekipler[in]de de az ¢ok gérdim ben. [Sistemin] kullanimda baz
aksakliklar ¢ikacak. Oda kullandikea asilacaktir.

Moreover, some of the interviewees (n = 3) underlined importance of anxiety about

using the system in the perceived usefulness of it. One of them stated:

Because we have just started to use the system, we have a little anxiety to
avoid making any mistakes. However, as a computer user, I do not have any
anxiety. I think some of my coworkers have that kind of anxiety because they
do not how to use the computer well. Anyone has anxiety about anything he
or she does not know.

Simdi ilk girdigimiz igin biraz haliyle hata yapmamak i¢in bunun verdigi bir
korku var. Ben bilgisayar kullanan birisi olarak tirsmiyorum bundan ama. Baz
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arkadaglarda bu korku wvar yani ¢unkii [bilgisayar kullanmayi] bilmiyor.
Bilinmeyen her seyden insan korkar.

Furthermore, some of the police officers (n = 3) stressed role of users’ enjoyment

from using the system in the usefulness of the EPSS. One of them said:

In addition to ability to use the computer, at same time it is necessary for
users to get enjoyment from using the computer.

Bilgisayar1 kullanma becerisinin olmasinin yaninda ayni zamanda bilgisayarin
karsisinda vakit gecirmenin de eglenceli hale gelmesi lazim, o insan igin.

Lastly, two of the police officers indicated that their motivation to use the system
was important for the usefulness of the EPSS because if they were not enthusiastic

and willing to use the system, they would not use it effectively.
System characteristics

The analysis of the interviews indicated several system characteristics affecting the
perceived usefulness of the EPSS. The majority of the interviewed police officers
focused on the role of the performance support facilities in the usefulness of the
EPSS. Four of them stated that the EPSS would provide a convenient way to access

and use the data they needed. Moreover, four of the police officers noted that the

EPSS would provide step-by-step guidance for them to perform tasks effectively and

successfully. Furthermore, three of the interviewees stated that the EPSS would

provide access to information they need to perform the tasks successfully. Also, two

of the police officers indicated the usefulness of automating job-related tasks. The

police officers stated:

© For example what I like the most [in the system] is the reporting
component. ... [Before the system], ... something expressed in five lines
could be one page, even one and half pages.

™ However, for a person who improves himself or herself, it evokes all
information in a quick way. He or she will look at from there - it needs to be
done in this way. Next time, he or she will say that “it is better when I do like
that” so I think it become useful.

™ ... [By using the system], you can make a change in reports. You cannot
make any change on the report you wrote by hand. When we made a mistake,
we have to write [the report] over again.
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© Mesela benim [sistemde] en cok hosuma giden rapor kismi. ... [Sistemden
once| ...bes satirlik bir sey bize bir sayfa, hatta bize bir buguk sayfalara
cikiyordu.

) Ama kendisini gelistiren bir insan igin bu bilgilerin hepsi ¢abuk bir sekilde
hatirlatir. Hemen buradan bakacak - su sekilde yapilmast gerekiyormus. Bir
dahaki sefere ne olacak 6yle yapiyorsam bak daha giizel oluyormus diyerekten
bence yararli olur.

@ .. [Sistemi kullanarak] degisiklik yapabiliyorsun. Elle yazdigimiz bir seyin
tzerinde degisiklik yapamiyorsun. Bir hata yaptigimizda [raporu] tekrar bastan
yazmak zorunday1z.

Furthermore, five of the police officers stressed importance of relevance of the

system to the job. According to them, the EPSS well matched with their work

procedures. One of them clearly said:

I mean if it is not relevant [to the job], we cannot say it is useful. Anyway, I
think it is relevant to the job for each bureau.

Yani simdi [ise] uygun olmazsa buna faydali bir sey diyemeyiz. Yani ise uygun
oldugunu distintyorum her biro i¢in.

Moreover, four of the interviewed police officers emphasized the importance

of the system complexity on the perceived usefulness of the EPSS. Some of them

implied that some parts of the system overloaded them to the point that they could
not realize the potential of the system. Also, four of the police officers highlighted
the influence of the user interface design (e.g., layout, buttons, data input) on the
usefulness of the system. Furthermore, four of the police officers stressed the

importance of the usability of the mobile personal computers. Specifically, they noted

that because of their small keyboards, the mobile personal computers made typing

difficult for them and, in turn, decreased the usability and usefulness of the EPSS.

In terms of system characteristics, furthermore, three of the interviewed police

officers focused on an impact of user-friendliness of the system on the perceived

usefulness of the EPSS. They particularly focused on easy learnability of the system.
In addition, three police officers pointed to the importance of the updates. They
especially noted that the updates would fix problems or bugs, improve existing tools

and resources, or add new functions and functionalities to the system.
Organizational characteristics
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The results of the analysis showed that the organization (i.e., the Crime Scene
Investigation and Identification Unit) would play an important role in the perceived
usefulness of the EPSS. The majority of the interviewed police officers (n = 8)

placed an emphasis on training offered for using the system. They stated:

© However, when [the police officet] gets stuck, if he or she does not get
training support, he or she may think ‘I cannot use it anyway, I will also not
be able to use it, and anyone does not care his or her own’. ...However, I
think training support is important until the system is adopted or runs well.

@ ... a person with a little computer knowledge [can use the system| through
a few days training, which absolutely needs to be given by a person who
developed the system and know how to use it well.

¢ ... it is beneficial to give such training once in each six months. For
example, how is it going? Is there any problem in the system? It would be
beneficial for us.

© Ama [polis memuru] kitlendigi yerde egitim destegi de géremezse, zaten
ben bunu kullanamiyorum, kullanamayacagim da, kimse de benimle
ilgilenmiyor diye dusiinebilir. ... Ama bu sistem oturuncaya kadar, saglikli
calisincaya kadar egitim destegi 6nemli bence.

... biraz bilgisayar bilgisi olan bir kisi, birkac giinliik bir egitimle ki bu
egitimi mutlaka bu programlari hazirlayan ve ¢ok iyi bilen personel tarafindan
verilmesi gerekiyor, [sistemi kullanabilir. ]

... su verdiginiz egitimin biz attyoruz, bunu alt1 ayda bir gelip tazelemekte
fayda var. Mesela nasil gidiyor eksik var m1? Bizim i¢in faydali olacak bunlar.

Moreover, six of the police officers expressed that information technology

infrastructure (e.g., network, computer, computer hardware) should be improved in

order for the system to be effective. One of them clearly stated:

In the system, the organization should firstly support the technical
infrastructure. It should support it with more computers.

Sistemde su olur kurumun o6nce teknik altyap: olarak desteklemesi lazim.
Bilgisayar olarak desteklemesi lazim.

In addition, one of them said:

In addition, problems in the pol-net [network] infrastructure could not be
solved. Except for the pol-net [network] infrastructure, the computer
specifications cannot support the pol-net. Computers have problems with
hardware. It is required to support them.
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Art1 buradaki pol-net [ag] alt yapisindaki sikintilar ¢oztilemiyor. Pol-net [ag]
yapist harici, bilgisayarlar pol-neti kaldirmayabiliyor. Bilgisayarin donanim
itibari ile stkintist var. Onlarin desteklenmesi lazim.

In terms of organizational characteristics, two of the interviewees attached

importance to end-user support. Also, two police officers underlined the importance
of personnel management for effective use of the EPSS. In Figure 4.5, the main

themes and their associated codes are illustrated in the concept map.

4.2.3. What Do the Police Officers Consider When They Judge the Ease of
Use of the EPSS? (Research Question 3)

Similar to the perceived usefulness of the EPSS, the analysis of the interviews
showed that the factors affecting perceived ease of use of the EPSS could be
described under three basic themes: (1) user personal characteristics, (2) system

characteristics, and (3) organizational characteristics.

System experience (n=7)

,'"Ilr Computer literacy (n=7)

User personal
characteristics

Enjoyment (n=3)
Anxiety (n=3)
Motivation (n=2)

Access and use of data (n=4)

Guidance (n=4)
Performance support facilities <

\

Access to information (n=3)

Automating job-related tasks (n=2)

Factors influencin /
the perceived usefulness /

of the EPS5

Relevance to the job (n=4)

System
characteristics

System complexity (n=4)

User interface (n=4)

1
III:'.:\ Usability of the devices (n=4)
|

\
'lll'\ User-friendliness (n=3)
\ Updates (n=3)

Training (n=8)

-'Ja Information technology
COrganizational infrastructure (n=6)
characteristics

End-user support (n=2)

Personnel management (n=2)

Figure 4.5 Factors influencing the perceived usefulness of the EPSS
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User personal characteristics

The interviewed police officers drew attention to many personal characteristics which
they considers when judging the ease of use of the EPSS. Many of them (n=06)
stressed the importance of gaining more experience with the EPSS. They mainly
believed that they would use the system more effectively with increased experience

with it. One of them stated:

Until putting the system into a practice, it seems to be difficult. Why? There
is no any experience [with the system]. In practice, I would use the system in
an effective way. ... Now, we may have some hesitation [in using the system].
However, we can overcome it easily with the help of practice. We will think
different one month later. I am sure for that

Suan igin pratige donene kadar biraz zor gibi geliyor. ... Niye? [Sistem ile]
pratik yok. Ctunkd o zaman pratikte ne yapacagim ben, tak tak gideceksin. ...
Simdi s6yle belki biraz insanda [system kullanimu ile ilgili] biraz tereddtit var.
Ama pratikle biz bunu rahat rahat asariz. Biz bir ay sonra ¢ok farkl
duistinecegiz. Ben bundan eminim.

In addition, five of the interviewees placed emphasis on the effect of computer
literacy on the ease of use of the EPSS. They clearly indicated that the police officers
should have basic computer knowledge and skill to use the system in an effective and

efficient way. One of them articulated:

. in terms of personal characteristics, it is certainly necessary for a person
who will use a computer, or ... [the system], to have a computer background.
You know, a non-computer literate person has difficulty in using the system.”

kisisel bazda mutlaka bilgisayar yani ... [sistemi] kullanacak kisinin
bilgisayar altyapist olmast kesinlikle gerekli. Yani bilgisayar bilmeyen birisi
bunu ¢ok zor kullanir.

In addition, two of the police officers focused on the influence of their voluntariness
in the use of the EPSS. One of them noted that if a police officer was not eager to

use the system, he did not enjoy using it in the job.
System characteristics

The interviewed police officers indicated that there were many system characteristics
affecting the perceived ease of use of the EPSS. Most of them (n=9) placed emphasis

on the user interface of the system. They mainly implied that the simplicity and
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clarity of the system interface had an influence on the ease of use of the system. They

said:

© The interface of the system is very simple. ... You should not read the label
of the buttons in order not to understand [their functions]. All things are
already written there.

@) What makes [the system] easy to use is that the menus are comprehensible
[and] the transitions are easy.

© Sistemin ara yiizii ¢ok basit. ... [Islevlerini] Anlamamak icin okumamak
lazim tuslart. Hepsi orada yaziyor zaten.

@ |Sistemi] kolay yapan mentiilerin anlasilir [ve] gecislerin kolay olmast.

In addition, four of the police officers stressed the critical role of user-friendliness in
the ease of use of the system. They commonly indicated that a user with basic
computer knowledge and skill could use the system easily. One of them clearly

stated:

. it is so a simple system that a person interested with computers can
understand the functions of buttons by just looking its interface. Even if he
cannot understand anything, it is so simple system that he can figure out the
functions of buttons.

. bilgisayar ile hasir nesir olan birisi en azindan ara yuzine bakarak,
butonlarin ne ise yaradigini, bir sey anlamasa bile oradan ¢ikartacak kadar

basit bir program.

Furthermore, some of the interviewees (n = 3) focused on simplified data entry.

They noted that the system enabled them to enter data mainly by selecting a value

from a specified list of choices, rather than typing. One of them articulated:

This [system] is in a computer. Besides, in the new system, I will use mouse. 1
mean because there is no so much typing, it is easy to use [the system].

Bu [sistem] bilgisayarda. Bir de simdi yeni programda mouse ile tik tik. Yani
fazla yazi yazmada olamadigi icin bir yonden de [sistemin] bir gtzel kolayligt
da var yani.

In terms of the perceived ease of use of the EPSS, two of the police officers

emphasized the importance of relevance of the system to the job. Especially, the

police officers in the Crime Scene Investigation Bureaus indicated that high relevance

of the wizard to their work practices would make their interaction with the system

118



easy. Also, two of the interviewees stressed that the low usability of the mobile

personal computers might hinder them to use the system easily.

Organizational characteristics

In terms of the effect of organizational characteristics on the perceived ease of using
the system, two issues come to prominence: (1) information technology
infrastructure and (2) training and support. Firstly, many of the interviewed police

officers (n=7) stressed the demand for the improvement of information technology

infrastructure in terms of network, computer, and hardware. One of them cleatly

stated:

In terms of ease of use, we had experienced some difficulties [in using the
system]. Before [the trainers] come here, we got some notice which says
“prepare your computers and connect them to pol-net [network]”. ... The
configuration of our computers is very low. They are too old.

Kullanim kolayligt bakimindan [systemin kullaniminda] stkinti  yasadik.
[Egitmenler] gelmeden once, cihazlariniz hazirlansin, pol-net [ag] baglantisi
yapisin seklinde haberler gelmis ... Belki biraz O6nce gordintz,
bilgisayarlarimizin ayarlart cok disik. Eski bilgisayatrlarimiz.

In addition, many of the interviewees focused on training and support. Six of them
mainly indicated the importance of training in enhancing their understanding of the

system. One of them said:

Firstly, for instance, I am a person who is more or less interested with
information technology. I know how to use a computer. I am a person who
can use these systems. However, when I just started to use the system I have
absolutely a need for a support [to use it]. I mean, I found something [in the
system] complex.

Ama ilk etapta mesela ben bilisimi iyi kéti takip eden bir insanim. Bilgisayari
bilen bir insanim. Bu programlart kullanabilen bir insanim. Ama ik
oturdugumda mutlaka [kullanmak icin| bir destege ihtiya¢ duyuyorum. Yani
[sistemde] baz1 seyler biraz karmagik geldi.

In addition to training, the police officers emphasized the influence of help systems

(n = 1), peer support (n = 1), and technical support (n = 1) on the perceived ease of
use of the system. In Figure 4.6, the main themes and their associated codes are

shown in the concept map.
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4.2.4. What Conditions Do the Police Officers Consider to Facilitate the
Acceptance of the EPSS? (Research Question 4)

The interviewed police officers suggested four conditions that could lead to greater
acceptance of the EPSS. They consisted of a set of support, organizational,

environmental, and other conditions.

Support conditions

Some of the interviewees (n=3) proposed end-user support as one of the most
important conditions for the acceptance and success of the system. They cleatly
indicated that end-user support would assist them in using the system effectively.

One of them stated

We need to easily contact with ... [a support personnel| in some way. I think

[using the system] will be easier in this way.

Bizim mutlaka bir sekilde bir kanalla ... [destek personeline] rahatlikla
ulagabilmemiz lazim. Bu sekilde ben [sistemin kullaniminin| kolaylasacagint

dastiniyorum.

In addition to end-user support, two of the police officers stressed the importance of

System experience (n=6)

User personal

- |i - s fn=061
characteristics Computer literacy (n=5)

Voluntariness {n=2)

User interface (n=9)

User-friendliness (n=4)

System

N PR
Sharacteristics Simplified data entry (n=3)

Factors influencing
the perceived ease of use
of the EPSS

Relevance to the job (n=2)

Usability of the devices (n=2)

Information technology
infrastructure (n=7)

Training (n=6)

Organizational

characteristics Help systems (n=1)

Training and support

Peer support (n=1)

Technical support (n=1)

Figure 4.6 Factors influencing the perceived ease of use of the EPSS
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training in facilitating adoption and use of the system.
Onganizational conditions

Some police officers (n=3) put emphasis on the critical role of updates that address
existing problems and requirements in the system. They stated that certain

modifications in the system would influence their system use. One police officer said:

There are some failures which we realized during using the system or a set of
functions which we want to be included in the system. We convey them via
the general directorate. They probably talk with [the designers] about them.
Then, updates related to these issues are brought into agenda in the meetings.
We will see them in the new version of the system. [The system] can run like
that.

Yani bu iste uygulama esnasinda ¢tkan bizim gordigumiz aksakliklar ya da
olmasint istedigimiz konular var. Bunlani biz iletiyoruz, genel mudurlik
vasitast ile. Bunlarda [tasarimcilara] ulastyor muhtemelen. Ondan sonra
toplantilarda giindeme gelen bu maddeler ile ilgili diizenlemeler ile versiyon
degistirdik¢e gérecegiz bunu. [Sistem] bu sekilde yurtyebilir.

Also, three of the interviewees indicated that personnel management would play an
important role in the acceptance of the system. With respect to personnel
management, they mainly focused on the number of police officers in each bureau

and their competence in using the system. One of police officers in the Crime Scene

Investigation Bureau stated:

It is related to our own personnel planning. I think that there should be much
more personnel. I think crime scene investigation teams should be at least
three personnel in order to use the system in a comfortable way. Our
organizational opportunities should allow this to make using the system easy.
They should have three people. I think the number of crime scene
investigation teams should be enough.

O bizim kendi tarz seyimizle alakali, personel planlamamizla alakali. Yani
fazla fazla olmast lazim, en azindan ekiplerin 3 kisi olmasi lazim bence, rahat
kullanabilmesi icin. Kurumsal olanaklatinizin buna el vermesi lazim ki
kolaylastirsin. Ug kisi olmast lazim, yani ekip sayisinin yetetli olmast lazim
bence, Olay yeri inceleme ekipleri i¢in bence.

Also, two police officers underlined the importance of improving the_information

technology infrastructure in the success of the system.
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Environmental conditions

Three of the interviewed police officers underlined the effect of peer influence on
the acceptance of the EPSS. They believed that they might gain insight from the
coworkers on the system. One of the police officers in the Crime Scene Investigation

Bureau stated:

Here is like a manufacture. I give [the evidences] to the Evidence Protection
Bureau, then it deliver them to the Biometric Data Processing Bureau, AFIS,
or others. Anyway, because all things are integrated with each other, like a
manufacture, we want them [the police officers in all bureau] to use
technology.

Burasi fabrika gibi bir yer burasi. Ben [bulgulari] gétiriiyorum, yaziyorum
delil odast, delil odast dagitimi yapiyor bilmem parmak izcisi, AFIS bilemem
nesi susu busu. Zaten hepsi bir biri ile i¢ ice girdigi i¢in fabrika usulii oldugu
icin  mecburen onlarinda [bitin birolardaki  polislerin]  teknolojiyi
kullanmasini hepsini isteriz.

In addition, two of the interviewees focused on the effect of early adopters on other
police officers in terms of system use. Some of the police officers (n=2) also stressed

the role of support and guidance of superiors in fostering the acceptance of the

system.
Other conditions

Two of the interviewed police officers indicated that gaining more experience with
the system could enhance its acceptance. Moreover, some of the interviewed police

officers (n = 2) emphasized that the benefits of using the system could foster use of

the system. Figure 4.7 illustrates the themes and their associated codes related to

conditions that facilitate the acceptance of the system.
4.3. Summary

This chapter presents the findings of quantitative and qualitative analyses. The
findings of the quantitative analysis showed that all of the hypotheses proposed in
TAM were supported. The police officers’ perceptions of usefulness and ease of use
of the EPSS had a significant positive effect on their attitudes toward using the
system. Their attitude had a significant positive effect on their behavioral intentions

to use the EPSS. The police officers’ perceptions of usefulness had also a positive
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Figure 4.7 Conditions facilitating the acceptance of the EPSS

effect on their behavioral intentions to use the EPSS. The findings of the qualitative
analysis indicated that police officers perceived the EPSS as useful due to access to
information, time saving, performing tasks more accurately, reducing variability in
job, making job easier, and other benefits of the EPSS. Moreover, the qualitative
findings revealed several user personal, system, and organizational characteristics
which the police officers considered to influence their perceptions of usefulness and
ease of use of the EPSS. In addition, the findings of the qualitative analysis presented
four conditions facilitating the acceptance of the EPSS, including support,

organizational, environmental, and other conditions.
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CHAPTER YV

DISCUSSION

This chapter highlights the major findings of the study and explains their meaning
and importance in the light of related literature. Moreover, it discusses the
implications of the findings and makes some suggestions for both research and
practice, where appropriate. Lastly, it explains the implications for future studies

associated with the current research.
5.1. Summary

This partially mixed concurrent equal status design research was conducted to
investigate the acceptance of the EPSS that enables the police officers to perform
job-related tasks in the Crime Scene Investigation and Identification Units of the
Turkish National Police. The quantitative phase of the study aimed to explain user
acceptance of the EPSS by examining the hypothesized relationships in TAM. The
questionnaire was used to collect data from 209 police officers in the Crime Scene
Investigation and Identification Units of six provinces of Turkey. To assess validity
of the hypothesized relationships, two-stage SEM was used. Before SEM analysis,
the preliminary analyses were conducted to test several assumptions, including
sample size, missing data, multivariate outliers, multivariate normality, and
multicollinearity. In SEM analysis, the structural model was tested after assessment of
the measurement model. In the model evaluation, y” test, 4/, normed y*, CFL, and

RMSEA model fit indices were used.

The qualitative phase of the study was intended to obtain deep insights regarding
users’ perceptions related to the usefulness and ease of use of the EPSS, and to
explore conditions that facilitate the acceptance of the EPSS. The one-on-one
interviews were conducted with 15 police officers that were selected with an intensity
sampling strategy. After the interviews, the researcher transcribed all of the records

and conducted the qualitative content analysis based on the framework offered by
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Creswell’s (2007). After analysis of the qualitative data, thick descriptions, direct

quotations, and concept maps were used to report the qualitative findings.
5.2. The Major Findings of the Study

This part of the chapter underlines important findings of the study and shares their
meaning and importance for EPSS acceptance. Firstly, it discusses the results
concerning TAM. Secondly, it reviews the police officers’ perceptions of usefulness
of the EPSS in the light of related literature. Thirdly, this part discusses the factors
considered to influence the usefulness and ease of use of the EPSS. Lastly, it focuses

on the conditions facilitating the acceptance of the EPSS.
5.2.1. The Technology Acceptance Model

Overall, the results of the SEM analysis showed that all of the hypotheses proposed
in TAM are supported (Table 5.1). Similar to the major TAM studies (Davis, 1989,
1993; Davis et al., 1989), this study shows that perceived usefulness, perceived ease
of use, and attitude toward using play an important role in users’ intentions to use the
EPSS. Perceived usefulness positively influences behavioral intention to use the
EPSS. Perceived ease of use positively influences perceived usefulness. Moreover,

perceived usefulness and perceived ease of use positively influence attitude toward

Table 5.1
The Results of Hypotheses Testing

Hypotheses Result
H1: The police officers’ perceptions of usefulness significantly and

positively influence their behavioral intentions to use the EPSS. Accepted
H2: The police officers’ perceptions of usefulness significantly and Accented
positively influence their attitudes toward using the EPSS P
H3: The police officers’ perceptions of ease of use significantly and Accented
positively influence their perceived usefulness of the EPSS. p
H4: The police officers’ perceptions of ease of use significantly and Accented
positively influence their attitudes toward using the EPSS. p
H5: The police officers’ attitudes toward use significantly and Accepted

positively influence their behavioral intentions to use the EPSS.
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using the EPSS. At the same time, perceived ease of use indirectly influences
intention to use the EPSS through its direct influence on perceived usefulness and
attitude. Attitude toward using the EPSS positively influences behavioral intention to
use it. The following part discusses the results related to each hypothesis in a detailed

way.

Research Hypothesis 1: The police officers’ perceptions of usefulness
significantly and positively influence their behavioral intentions to use the

EPSS

The present research findings indicated that the police officers’ beliefs about the
usefulness of the EPSS significantly and positively influenced their intentions to use
it. Users’ decisions about the adoption of EPSSs are based on whether they help
users to be successful (Laffey, 1995). If an EPSS does not result in successful job
performance, people are less likely to use it (Nguyen, 2012; Nguyen et al., 2005).
Collis and Verwijs (1995) indicate that usefulness is one of the variables that are most
likely to influence users’ decisions about acceptance of an EPSS. Nguyen (2010,
2012) also indicates that adoption of an EPSS is based on awareness of employees
about the system, its advantages, and how to use it in the job. Similarly, Hung and
Chao (2007) found a strong relationship between users’ perceptions regarding overall
usefulness and their willingness to adopt the EPSS. Moreover, van Schaik, Pearson,
and Barker’s (2002) study confirmed the relationship between the perceived
usefulness of, and intention to use the EPSS. Habelow (2000) also revealed that
perceived usefulness was one of the best predictors of EPSS usage. In addition,
Chang (2004) found that there was a positive relationship between the perceived
usefulness and acceptability of the EPSS. As a result, this study suggests that people
are more likely to use an EPSS when they believe that its functionalities and features

will enhance their job performance.

The findings also showed that perceived usefulness had a greater influence on the
police officers’ intentions to use the EPSS than perceived ease of use. With respect
to ease of use, the user interface is an important component of an EPSS because it
determines how people interact and navigate through the system. If the user interface

is not designed appropriately, it may cause people to have frustration and cognitive
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overload. Therefore, most authors have stressed the importance of the user interface
in effectiveness of EPSSs (Barker & Banerji, 1995; Cagiltay, 2006; Gery, 1991; Latfey,
1995; Milhelm, 1997; Witt & Wager, 1994). However, Nguyen (2012) advocates that
“le]ven if a performer is able to quickly locate the information he requires for task
performance, if that information is not correct, the performer will likely be unable to
perform the task correctly, thereby driving down confidence and future use of the
system” (p.153). As a consequence, although perceived ease of use encourages
people to use an EPSS, perceived usefulness is a primary consideration for usage

intention.

Research Hypothesis 2: The police officers’ perceptions of usefulness

significantly and positively influence their attitudes toward using the EPSS

The findings indicated that perceived usefulness significantly and positively
influenced the police officers’ attitude toward using the EPSS. This result shows that
people’s beliefs about the usefulness of the EPSS influence their feelings about using
it. Similar to this finding, Moore and Orey (2000) found that the users’ performance
had an effect on their attitude toward the EPSS as well as toward technology in
general. In their study, teachers were motivated to use the performance support tools
due to their improved performance. In addition, in the present study, a closer
examination of the findings showed that the influence of perceived usefulness on
attitude toward using the EPSS was greater than that of perceived ease of use.
Therefore, perceived usefulness is relatively more important for attitude toward
EPSS use. As a result, this study suggests that positively valued results of using an
EPSS (e.g., increasing effectiveness, productivity, and performance) are likely to

result in a positive attitude toward it.

Research Hypothesis 3: The police officers’ perceptions of ease of use

significantly and positively influence their perceived usefulness of the EPSS

The present research findings showed that perceived ease of use significantly and
positively influenced the police officers’ perceptions regarding the usefulness of the
EPSS. This result indicates that the more people perceive the system components as
easy to use, the more they perceive the EPSS as useful. Unless an EPSS is easy to

use, people may require more time to find information they need, make more errors,
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and need more effort to complete tasks with the system, which jeopardizes task
performance in turn. This finding is supported by Habelow (2000) who found a
significant positive relationship between perceived usefulness and perceived ease of
use of the EPSS specifically designed for the job of the banking associate. In the
same vein, Gery (1991) contends that “if [the user interface of an EPSS] is
inadequate, unclear, or too complex, the power of the underlying system is essentially
irrelevant” (p. 44). Thus, this study suggests that ease of use of an EPSS helps people

to be more productive and effective in their job.

In addition, the findings demonstrated that the perceived ease of use indirectly
influenced the police officers’ intentions to use the EPSS through perceived
usefulness and attitude toward using it. The perceived usefulness was found to
account more for the indirect influence of perceived ease of use on the intention to
use the EPSS. Similarly, Davis (1993) indicates that perceived ease of use principally
functions through perceived usefulness. This result suggests that the more people
perceive an EPSS as easy to use, the more they perceive it as useful, and the more

they are likely to use it.

Research Hypothesis 4: The police officers’ perceptions of ease of use

significantly and positively influence their attitudes toward using the EPSS

The findings indicated that the perceived ease of use significantly and positively
influenced the police officers’ attitude toward using the EPSS. This result shows that
individuals’ beliefs about the ease of use of system components influence their
feelings toward using the EPSS. Davis et al. (1989) state that the ease of use of a
system leads users to have high self-efficacy to use it and, in turn, influences their
attitude toward it. In other words, when a system is easy to use, users have more
confidence to use it. Similarly, the way people interact with, and navigate through an
EPSS influences how they feel about using it (Stevens & Stevens, 1995). The
relationship between perceived ease of use and attitude toward using computers is
supported by Habelow (2000). Therefore, this study suggests that an ease of
interaction or navigation in an EPSS may improve individuals’ attitudes toward using

it.
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Research Hypothesis 5: The police officers’ attitudes toward use significantly

and positively influence their behavioral intentions to use the EPSS

The findings from the present study indicated that the police officers’ positive or
negative evaluations of using the EPSS significantly influenced their intentions to use
it. In general, attitude toward a particular behavior plays an important role in
determining an individual’s intention to perform it (Ajzen & Fishbein, 1980). In the
innovation-decision model, Rogers (2003) also indicates that individuals’ choices to
adopt or reject an innovation are usually consistent with their attitudes. Similarly,
people’s attitudes toward using an information system influence their intention to use
it. The role of attitude in TAM depends on the influence of the beliefs on intention
and type of use setting (i.e. mandatory or volitional) (Yousafzai et al., 2007a). The
relationship between attitude and behavioral intention is validated in many past
studies (Mathieson, Peacock, & Chin, 2001; Luan & Teo, 2011). Similarly, the study
conducted by Gal and Nachmias (2012) confirmed a strong positive relationship
between users’ attitudes toward the EPSS and their willingness to use it in the future.
Therefore, this study suggests that users’ feelings associated with using an EPSS

influence their intention to use it.

5.2.2. What Makes the EPSS Useful for the Police Officers? (Research

Question 1)

Based on the accumulated evidence, it is clear that perceived usefulness is a critical to
the acceptance of the EPSS. This study suggests that perceived usefulness of the
EPSS plays a more important role in the acceptance and effective utilization of the
system. Descriptive analysis of the quantitative data showed that the police officers
mainly agree with the usefulness of the EPSS in terms of working more quickly, job
performance, increasing productivity, and making a job easier. In addition, the results

of the qualitative analysis help gain more insight about the usefulness of the EPSS.

Most of the participants clearly expressed that the EPSS would provide ready access
to information needed to accomplish the job-related tasks. Actually, one of the basic
goals of an EPSS is to enable people to easily access resources and information
necessary to perform tasks successfully (Gery, 2002; McKay & Wager, 2007; Nguyen,
2012). Chang (2004) found that the data/information base component of the EPSS
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was one of the components that makes the greatest contribution to overall benefit of
EPSS use. In the present study, the EPSS delivers information in different structures
and detail through the context-sensitive support system and the content management
system. The EPSS was specifically designed to provide the right information, at the
right time, in the right form. Working in such an information-rich environment may
contribute to productivity and worker autonomy in organizations because people use
information not only to perform the tasks but also to improve their performance

with minimal support from others (Altalib, 2002; Desmarais et al., 1997).

The participants also thought that the EPSS would reduce the time required to
perform the tasks and access the support resources. In this study, the EPSS were
specifically designed to provide the police officers with performance support tools,
resources, and information to accomplish the task at hand successfully and quickly.
The context-sensitive support system and the content management system give the
police officers an easy and quick means to reach support resources. The extrinsic and
intrinsic performance support systems are integrated with the work context, which
allows providing the appropriate support information. Users perform their tasks
faster and more effectively because EPSS environments are integrated with work
processes (Van Tiem, Moseley, & Dessinger, 2001). Similarly, previous studies
confirm that EPSSs enable users to save time in performing tasks (Moore & Orey,
2000; Nguyen & Klein, 2008; Paschal, 2004). In addition to time-on-task, Hawkins,
Gustafson, and Nielsen’s (1998) study showed that EPSS use reduce overtime, time
to get help from supervision or co-workers, and “down” time. Due to EPSS use,
saved time may enable users to accomplish more work in the same amount of time

or allocate more time for important tasks.

In addition, the participants indicated that the EPSS would enable the police officers
to perform the tasks in a more accurate way. EPSSs guide users through correct and
effective procedures for tasks (van Schaik, 2010). Similarly, in the current study, the
EPSS was designed to guide the police officers in their particular tasks and inform
them about the mistakes. This leads the police officers to follow correct and effective
procedures in the job-related tasks. Nguyen and Klein (2008) supported this finding,
and showed that the users who received the EPSS performed the task more

accurately than their training-only counterparts. In addition, Moore and Orey (2000)
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indicated that the EPSS use made teachers more efficient in the job-related tasks.
High accuracy in task performance is likely to make an improvement in the quality of

final products.

Also, the participants suggested that the EPSS would reduce variability in their work
practices. In this study, the EPSS was designed such that all of the police officers in
the Crime Scene Investigation and Identification Units had access to the same
information, resources, and tools to perform a particular task. Therefore, the police
officers would benefit from uniform producers and information associated with the
tasks. Uniform work practices improve quality (Van Tiem et al.,, 2001) and reduce
variability in work practices (Desmarais et al., 1997; Villachica et al., 2006). EPSSs
could improve effectiveness by providing uniform procedures and information for
users to perform tasks because the quality of task performance becomes less

dependent on the capabilities of employees.

Lastly, the participants’ responses indicated that the EPSS would make complex tasks
easier. In this study, the EPSS was designed to include tools which make some tasks
(e.g., preparing reports, investigating a crime scene, controlling workflow) simple for
the police officers. It provides conceptual, procedural, and strategic scaffoldings for
users to accomplish particular tasks. In line with this finding, Rosenberg (2000) states
that EPSSs make work simpler by taking complexity out of work processes and tools
and reducing the level of skill needed for a task. Therefore, these systems help

individuals to accomplish complex tasks easily.

5.2.3. What Do the Police Officers Consider When They Judge the Usefulness
and Ease of Use of the EPSS? (Research Question 2 & 3)

In this study, perceived usefulness had both a direct and indirect effect on the police
officers’ intentions to use the EPSS. At the same time, perceived ease of use
influences the police officers’ intentions to use the EPSS through its effect on both
perceived usefulness and attitude toward using it. Therefore, similar to TAM (Davis,
1989; Davis et al., 1989), the findings of this study revealed that perceived usefulness
and perceived ease of use were two important beliefs which influence the acceptance
of the EPSS. Therefore, it is noteworthy to have insight into the factors that are

considered important for the perceived usefulness and perceived ease of the EPSS.
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Table 5.2

The Factors Contributing to or Hindering Perceived Usefulness and Perceived Ease of Use of the
EPSS

User Personal System Organizational
Characteristics Characteristics Characteristics
" Computer literacy*® " Simplified data entry® " Information
" Enjoyment " Performance support technology
" Experience with the facilities? infrastructurea®
system?2b " Relevance to the job#® " Personnel
" Motivation? " System complexity® management?
" Anxiety? " Updates? " Training?b
" VoluntarinessP " Usability of the " Support Facilites®
devices?

" User friendlinessab

" User interfaceab

Note. * considered to influence perceived usefulness; P considered to influence

perceived ease of use

This study suggested three common categories for the factors which play an
important role in the perceived usefulness and perceived ease of use of the EPSS: (a)
user personal characteristics, (b) system characteristics, and (c) organizational
characteristics. The factors under each category helped the police officers develop
favorable perceptions related to the usefulness and ease of use of the EPSS (Table
5.2). In the following part of this chapter, the factors under each category are

discussed in a more detailed way.
(a) User Personal Characteristics

User personal characteristics refer to knowledge, skills, and psychological factors
which contribute to the police officers’ perceptions toward the usefulness and ease of
use of the EPSS. As shown in Table 5.2, computer literacy, enjoyment, experience
with the system, motivation, anxiety, and voluntariness were found to be important
user personal characteristics that influence the perceived usefulness and perceived

ease of use the EPSS.

Computer literacy. In terms of user personal characteristics, the participants stated
that computer literacy had a prominent role in the usefulness and ease of use of the

EPSS. Because the EPSS is a computer-based system, computer knowledge and skills
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are necessary for the users to utilize the system effectively. Inability to use is an
important source for user resistance to an EPSS (Gery, 1991). Paschall (2004)
showed that the users were concerned with their ability to meet the demands of the
performance support system. Due to a lack in computer literacy, users may have

difficulty understanding the functionalities of an EPSS and using its functions.

Computer literacy is considered an indirect experience with the general technology
that moderates the effect of perceived usefulness and perceived ease on acceptance
of a specific technology (Sun & Zhang, 2006). Igbaria, Parasuraman, and Baroudi,
(1996) found that computer skill positively influenced the perceived usefulness and
perceived ease of use of the information system. Similarly, this study suggests that
level of computer literacy is likely to influence the perceived usefulness and perceived

ease of use of the performance support system.

In order to improve the users’ perceptions regarding the usefulness and ease of use
of the EPSS, it is important to specify what the users should know and be able to do
with a computer to operate the system successfully. According to Certiport, a
pioneering complete career-oriented certification provider worldwide, computer
literacy covers (a) understanding computer hardware, software, operating systems,
peripherals, and troubleshooting; (b) performing common program functions and
using word processing, spreadsheet, and presentation applications; and (c) working in
an internet or networked environment and using electronic communication and

collaboration tools safely and ethically (“IC3 Certification Exam”, 2012).

Motivation and enjoyment. The participants emphasized the influence of their
intrinsic motivation on the perceived usefulness of the EPSS. While “extrinsic
motivation” refers to “doing something because it leads to a separable outcome”,
“intrinsic motivation” refers to “doing something because it is inherently interesting
or enjoyable” (Ryan & Deci, 2000, p. 55). Intrinsically motivated individuals tend to
invest more time and effort in using a technology, which improves output quality and
productivity (Venkatesh, Speier, & Morris, 2002). Similarly, in this study, the police
officers’ enthusiasm for using the EPSS is likely to enhance their performance on the

tasks.
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The previous studies have mainly operationalized intrinsic motivation as perceived
enjoyment of using the system (Davis, Bagozzi, & Warshaw, 1992; Venkatesh et al.,
2002; Venkatesh & Speier, 1999). Enjoyment refers to the extent to which users view
using the system as enjoyable in its own right. As an example of intrinsic motivation,
perceived enjoyment is also expected to have an impact on the perceived usefulness
of the EPSS. The study conducted by Fagan, Neill, and Wooldridge (2008) found
that perceived enjoyment was positively related to perceived usefulness. Likewise, in
this study, the participants focused on the importance of enjoyment to the usefulness
of the EPSS. Therefore, if using the EPSS is enjoyable, the users are likely to view it

as potentially more useful.

As a conclusion, this study suggests that intrinsic motivation (in general) and
enjoyment (in particular) are likely to influence perceived usefulness of the EPSS.
When using an EPSS is interesting and enjoyable for users, they are more likely to
perceive it as useful. The perceived usefulness of the system is associated with
extrinsic motivation because it reflects the valued outcomes of using it (Davis et al.,
1992; Fagan et al., 2008). Therefore, this finding also suggests that the users’ pleasure
and interest in using the EPSS have a relationship with extrinsic motivation. Intrinsic

motivation to use the EPSS is more likely to enhance extrinsic motivation to use it.

Experience with the system. In this study, the participants underlined importance
of experience with the EPSS in their perceptions regarding the usefulness and ease of
use of it. The police officers mostly stated that with increased experience, they would
not only use the EPSS more easily but also understand the potential of the EPSS.
Therefore, the police officers” experiences with the system are likely to influence their

perceptions related to the EPSS.

In general, experience with an information system has an important role in the
formation of usefulness and ease of use perceptions. Past studies have provided
enough evidence on the influence of experience on usefulness and ease of use
perceptions (Hackbarth, Grover, & Yi, 2003; Igbaria, 1993; Igbaria, Guimarae, &
Davis, 1995; Taylor & Todd, 1995b; Venkatesh & Davis, 1996; Xia & Lee, 2000).
Moreover, individuals’ perceptions may change as they acquire experience with the

system over time. After experience with the system, system specific beliefs have a
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greater effect on user perceptions (Venkatesh, 2000; Venkatesh & Davis, 1990).
Therefore, with increased experience with an EPSS, individuals’ perceptions are

based on more tangible aspects of the system.

As a result, experience with the EPSS enables the users to develop their own
understanding of the functions and functionalities of the system. In addition, they
can acquire knowledge about the weaknesses and strengths of the EPSS. Chang
(2004) found that years of experience in EPSS use makes an important contribution
to the overall benefit of EPSS use. Experience with a performance support system
leads individuals to rely on their own specific knowledge and beliefs about the EPSS

in when evaluating its usefulness and ease of use.

Anxiety. The participants stressed the role of anxiety in their perceptions regarding
the usefulness of the EPSS. Due to discomfort and fear of using the system, the
police officers may not use the functionalities of the EPSS effectively and,
subsequently, fail to attain desired consequences. Therefore, a high level of anxiety

probably impairs the potential of the EPSS in improving job performance.

Anxiety toward computer systems is negatively related to perceived ease of use
(Hackbarth et al.,, 2003; Venkatesh, 2000) and perceived usefulness (Igbaria, 1993;
Roberts & Henderson, 2000). In addition to general computer anxiety, application-
specific anxiety is also expected to have an influence on acceptance or utilization of
information systems. However, past studies did not find a significant influence of
application-specific anxiety on the perceived usefulness of the application (Hasan &
Ahmet, 2010; Mohamed & Karim, 2012). Application-specific anxiety has an indirect
impact on usefulness perception through its direct effect on application-specific self-

efficacy.

This study suggests that anxiety about using the EPSS is likely to play an important
role on the users’ perceptions regarding the usefulness of the system. However,
because of inconclusive results in past studies, the role of anxiety in the perceived

usefulness of the EPSS requires further investigation.

Voluntatiness. This study indicates that voluntary use of the system is an important

factor which influences perception regarding ease of use of the EPSS. Voluntariness
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refers to the degree of free will which individuals have for using the system. It has a
moderating role on the effect of perceived usefulness and perceived ease of use on
behavioral intention (Wu & Lederer, 2009). When the level of voluntariness
increases, the effect of usefulness and ease of use on intention become greater.
Furthermore, Venkatesh and Davis (2000) found that perceived usefulness is the
primary determinant of behavioral intention in both voluntary and mandatory
settings. However, Brown, Massey, Montoya-Weiss, and Burkman (2002) indicated
that perceived ease of use is the primary concern of the users in mandatory use

environments.

Similarly, in this study, the participants implied that when usage was not voluntary,
perceived ease of use might become a critical factor for the successful utilization of
the EPSS because using it on the job might be perceived as effortful. Under
conditions of voluntary use, individuals may tend to overlook difficulties in using the
EPSS to benefit from it. Therefore, voluntariness is likely to have an impact on the

users’ beliefs about the ease of use of the EPSS.
(b) System Characteristics

System characteristics are associated with the functions and functionalities of the
EPSS that influence the police officers’ perceptions of usefulness and ease of use. As
shown in Table 5.2, simplified data entry, performance support facilities, relevance to
the job, system complexity, updates, usability of the devices, user friendliness, and
user interface are system characteristics that the police officers are likely to consider

when judging the usefulness and ease of use of the EPSS.

Simplified Data Entry. The participants noted that a simplified process for entering
data was an important factor that contributes to perceived ease of use of the EPSS.
As indicated by Stevens and Stevens (1995), EPSSs do not only include simple
information access tools, they may have features that enable users to input and
manipulate data. Therefore, if the data entry process is made simple, users save more

time and effort in using an EPSS.

In this study, instead of typing values, the police officers are mainly required to select

values from a list of choices in order to input data into the EPSS, especially the
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wizard. The simplified data entry process is likely to save the police officers’ efforts
and time when they complete the tasks. Therefore, this study suggests that a

simplified process for data entry is likely to contribute to the ease of use of the EPSS.

Performance Support Facilities. In this study, the performance support facilities
were found to be an important factor in the police officers’ judgment on the
usefulness of the EPSS. The EPSS consisted of intrinsic, extrinsic, and external
support systems that were specifically designed to contribute to the police officers’
performance. The police officers particularly highlighted three functionalities of the
EPSS: data access and use, guiding, and the automation of job-related tasks. As
stated previously in this chapter, these features and functions are likely to contribute
to perceived usefulness of the EPSS with respect to information access, time saving,
accuracy in performance, reduction of variability in work practices, and ease of work.
In addition, plenty of past studies have shown the effectiveness of performance
support systems in supporting task performance (Bastiaens et al., 1997; Gal &
Nachmias, 2011; Nguyen & Klein, 2008; Nguyen et al., 2005). The relative advantage
of a proposed intervention is an important characteristic that has a significant impact
on users’ perceptions (Rogers, 2003). Therefore, as expected, performance support
features and functions of the system are important considerations for the police
officers to take into account when evaluating the usefulness of the EPSS. The
performance support facilities are likely to improve the users’ beliefs about the

degree to which the EPSS enhances their job performance.

Relevance to the job. With respect to system characteristics, the participants also
emphasized the importance of job relevance of the EPSS in their perceptions
regarding usefulness and ease of use. The police officers indicated that the
applicability of the EPSS to the work practices is an important consideration for their
judgments on its usefulness. Nguyen (2010) asserts that “performance support is
only effective when it provides timely, relevant, and current content” (p. 337). If
performance support systems are not relevant to task performance, individuals will
unlikely be able to perform the task correctly. Most clearly, in TAM2, an extended
model of TAM, job relevance is suggested as one of the cognitive instrumental
determinants of the perceived usefulness of an information system (Venkatesh &

Davis, 2000). Also, plenty of past studies have shown that job relevance positively
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influences perceived usefulness (Hong, Thong, Wong, & Tam, 2001; Venkatesh &
Bala, 2008; Venaktesh & Davis, 2000). Similatly, this study suggests that job
relevance is likely to improve user perceptions associated with effectiveness of the

EPSS in improving job performance.

In addition, the participants underlined the role of the job relevance on their
perceptions regarding the ease of use of the EPSS. Having content highly relevant to
users” information needs and work practice is likely to make the EPSS easy to
interact. In such systems, individuals easily locate the information they need and do
not need to make a major change in their current work practices. Similarly, Hong et
al. (2001) found a direct relationship between relevance and perceived ease of use in
the context of the acceptance of digital libraries. They explained that relevant content
in the system helped users find the necessary information in an easy way, and
influenced their beliefs about ease of use. On the contrary, Chau and Hu (2002) did
not confirm the impact of compatibility on perceived ease of use in the context of
acceptance of telemedicine technology. Although the past studies show mixed results
on the effect of relevance on perceived ease of use, this study suggests that job

relevance is likely to make interaction with the EPSS easy.

System Complexity. The findings demonstrated that the participants gave system
complexity a considerable amount of importance when evaluating the usefulness of
the EPSS. A complex task demands greater behavioral and information processing,
and so the outcomes are less likely to be obtained (Chen, Casper, & Cortina, 2001) In
a similar way, the difficulty in using an EPSS is likely to impair its valued outcomes.
System complexity causes individuals to feel uncertain about the usefulness of a
system. System complexity is quite parallel to perceived ease of use (Davis, 1989).
Many past studies have showed a negative relationship between the system
complexity and perceived usefulness of an information system (Igbaria et al., 1996;
Hasan, 2007). Similarly, difficulty in understanding or using performance support
systems is most likely to hinder their potential in improving job performance.
Simplicity is the key to an effective EPSS. People give more value to the performance
interventions which are easy to understand and use (Dormant, 1999). Therefore, this
study suggests that difficulty in understanding or using the EPSS is likely to have an

impact on the users’ perceptions regarding its usefulness.
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User Intetface. The findings also showed that the participants’ perceptions
regarding usefulness and ease of use were sensitive to the user interface design of the
EPSS. The police officers indicated that a well-designed and organized user interface
would make the functions of the EPSS useful and easy to use. The user interface of a
system specifies the way which users interact with it. It determines the skills which
users need to use a system and the quality of outcomes which users obtain as a result
of using a system (Barker, 2010a). Many past studies have confirmed an association
between user interface design and users’ perceptions regarding the usefulness and
ease of use of the system (Cho, Cheng, & Lai, 2009; Ozen & Basoglu, 2007). In a
similar way, this study suggests that user interface is likely to influence the usefulness
and ease of use of a performance support system. The user interface is a key success
factor for an EPSS (Rossett, 1996). It enables users to interact with the performance
support components. In EPSSs, user interface can “communicate the meaning and
use of screen objects and system functions”, “minimize screen clutter”, and “make
the process of using the application easier for people” (Stevens & Stevens, 1995, p.
125). With a poorly designed user interface, users are not able to easily or quickly find
and locate the required supports. In fact, Gery (1991) asserts that “[i]f it is
inadequate, unclear, or too complex, the power of the underlying system is essentially
irrelevant” (p. 44). Therefore, it is important to design the user interfaces of the

EPSS in an adequate, clear, and simple way.

User Friendliness. In this study, the participants also placed a considerable
emphasis on the importance of user friendliness in their perceptions regarding the
usefulness and ease of use of the EPSS. According to Davis (1993), the user
friendliness of a system is an important barrier for user acceptance and, therefore,
designing the user interface in such a way that it is easy to use or learn to use is key to
the effective utilization of information technologies. In their study, Liao, Landry, and
Cheung (2003) also confirmed that user-friendliness influences perceived usefulness
and perceived ease of use and, thereby, system success in the context of customer-
based retail banking. Similarly, this study suggests that the level of user friendliness of
the EPSS influences the users’ perceptions regarding usefulness and ease of use. The
goal of an EPSS is to support performers in order to accomplish the task effectively

even when they do not know either the work or the software (Gery & Jezsik, 1999).

139



Creating a user friendly EPSS helps performers to use and understand its functions

even when they have never use it before.

Updates. The participants also emphasized on the importance of updates to the
system in their perceptions regarding the usefulness of the EPSS. Performance
support systems are effective as long as the content of the system is timely, current,
and relevant (Nguyen, 2010; 2012). Therefore, when the tasks or information are
revised or new ones are added, the EPSS must be updated in order to keep the
content of systems current and relevant. Otherwise, the EPSS is less likely to enable
people to perform job-related tasks successfully. Thus, updates are likely to

contribute to usefulness of the EPSS.

Usability of the Devices. The participants underlined the importance of the
usability of the devices in both the perceived usefulness and perceived ease of use of
the EPSS. In this study, the police officers put special emphasis on the deficiencies
of the usability of the rugged mobile personal computers that provide access to the
EPSS during crime scene investigations. They indicated that the inconvenience of
keyboard operation in the mobile personal computers might threaten the usefulness

and ease of use of the EPSS.

Although the unique features of mobile devices provide several benefits to users,
they pose a number of challenges in terms of usability, including slow and unreliable
connectivity, small screen size, low resolution, slow processing capability and power,
and limitations in data entry (Zhang & Adipat, 2005). The usability of mobile devices
has an impact on users’ perceived usefulness and perceived ease of use (Li & Bai,
2011). In the same way, this study suggests that the deficiency of the usability of the
mobile personal computers may make EPSS use difficult and hinder the potential for
the system to improve job performance. Therefore, usability of mobile devices

appears to be an important consideration for effective utilization of the EPSS.
(c) Organizational characteristics

Organizational characteristics include organizational activities and settings which
improve the perceived usefulness and perceived ease of use of the EPSS. As shown

in Table 5.2, the police officers considered information technology infrastructure,
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personnel management, and training and support facilities when assessing the

usefulness and ease of use of the EPSS.

Information Technology Infrastructure. In this study, the participants placed an
emphasis on the role of information technology infrastructure (i.e., computers,
hardware and network) in their perceptions regarding the usefulness and ease of use
of the EPSS. In general, the information technology infrastructure is a critical
organizational resource that influences the success of information technology
implementation in organizations (Armstrong & Sambamurthy, 1999). Similarly, this
study suggests that information technology infrastructure is likely to have an impact
on the extent of the success and adoption of the EPSS. The creation of an
information technology infrastructure poses a challenge for the successful utilization
of an EPSS in an organization (Maughan, 2005, Nguyen, 2010, 2012; Rossett, 1996).
When an information technology infrastructure is not adequate or appropriate for an
EPSS, it does not work properly and performers are not able to access the required
assistance in an appropriate way. Therefore, the information technology
infrastructure is likely to influence users’ perceptions associated with the usefulness
and ease of use of the EPSS and, eventually, acceptance of the system. In other
words, beliefs about the usefulness and ease of use of the EPSS are expected to be
less positive when an existing information technology infrastructure is not sufficient

for its effective use.

Personnel Management. The police officers stressed the importance of personnel
management in terms of the usefulness of the EPSS. They particularly indicated that
the bureaus in the Crime Scene Investigation and Identification Units need to have
personnel in sufficient numbers (quantity) and adequate qualification (quality) for a
successful adoption of the EPSS. Otherwise, because of work load density, the police
officers could not invest enough time and effort to realize the potential of the EPSS.
Therefore, successful personnel management is likely to be critical factor for the

success of the EPSS.

Training. The participants underscored the role of training on their beliefs about the
usefulness and ease of use of the EPSS. Training makes it possible for users to

understand and use the functions of an information system effectively. Plenty of past
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studies have suggested that training helps users to form favorable perceptions
regarding the usefulness and ease of use of an information system (Igbaria et al.,
1995; Venkatesh, 1999; Venkatesh & Bala, 2008). Similarly, many researchers
underlined the importance of user training in the adoption of EPSSs (Gery, 1991,
Nguyen, 2010, 2012; Nguyen & Woll, 2000). Gery (1991) argues that “it is desirable
conduct orientation or training experiences on the EPSS itself so that individuals are
proficient in its use and understand what’s in it and how it benefits from personally.”
(p- 249). Training is an important factor for the effective utilization of an EPSS
(Habelow, 2000; Moore & Orey, 2000). Therefore, training on EPSS use is most
likely to influence the users’ perceptions regarding the usefulness and ease of use of

the EPSS.

Support Facilities. In addition to training, the participants underlined the
importance of support facilities in enhancing their perceptions toward the EPSS. The
findings showed that while end-user support was considered an important factor for
the perceived usefulness of the EPSS, help systems, technical support, and peer
support were regarded as factors contributing to the perceived ease of use of the
EPSS. The availability of such support functionalities helps individuals overcome
problems related to EPSS use which they encounter during usage and understand the
potential of the EPSS in improving job performance. For example, Habelow (2000)
found technical support as a significant predictor of EPSS usage. Similarly, many
previous studies advocate that support facilities influence the perceived usefulness
and perceived ease of use of an information system (Igbaria et al., 1995; Ngai, Poon,
& Chan, 2007; Venkatesh & Bala, 2008). Therefore, this study proposes that support
facilities are likely to contribute to performers’ perceptions regarding the usefulness

and ease of use of the EPSS.

In this study, although the police officers offered many different factors affecting
their perceptions regarding the usefulness and ease of use of the EPSS, there are
factors that are common for both. The common user personal characteristics include
computer literacy and experience with the EPSS. The common system characteristics
consist of the relevance of the system to the job, user friendliness, usability of the
devices, and the user interface. Lastly, the common organizational characteristics

involve the information technology infrastructure, training, and support facilities.

142



User Personal Charactetistics
Computer literacy
Experience with the system

1

Perceived :

System Characteristics Usefulness ]

Relevance to the job 1
User friendliness N : ) Behavioral
Usability of the devices 1 Attitude Intention to

User interface : toward Use Use

1

Perceived 1

Organizational Characteristics Ease of Use [

Information technology :

1

infrastructure
Training
Support facilities

Figure 5.1 TAM with the common factors contributing to or hindering perceived
usefulness and perceived ease of use of the EPSS

TAM with common factors affecting the perceived usefulness and perceived ease of

use of the EPSS is illustrated in Figure 5.1.

5.2.4. What Conditions Do the Police Officers Consider to Facilitate the
Acceptance of the EPSS? (Research Question 4)

This study suggested four important conditions facilitating the acceptance of the
EPSS: (a) training and support, (b) environmental, (c) organizational, and (d) other.
First of all, the police officers highlighted training and end-user support as a
facilitating condition for the acceptance of the EPSS. They underlined the
importance of training to attaining a certain level of proficiency required for effective
utilization of the EPSS. Training is regarded as one of the most important
interventions which enhance adoption of performance support systems (Gery, 1991;
McKay & Wager, 2007; Nguyen & Woll, 2006). Similarly, Maughan (2005) argues
that “EPSS users must undergo training to be able to access the system at a level of
proficiency necessary to acquire support for the tasks they perform” (p. 54).
However, how and when training should be given seems to be an important issue for

the effect of training on the acceptance of the EPSS.

In addition, the police officers emphasized a need for end-user support for effective

utilization of the EPSS. End-user support can help the police officers to overcome
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problems that emerged during usage. This support is likely to enhance user adoption
of the EPSS because it enables users to find answers to questions about system usage
and solve emergent problems during usage. Moore and Orey (2000) also suggest that
an availability of active and constant support make users motivated to use
performance support tools. Many past studies have shown that end-user support has
an impact on users’ beliefs and acceptance of an information technology
(Bhattacherjee & Hikmet, 2008; Igbaria et al., 1995; Kim, Kim, Aiken, & Soon,
2000).

Secondly, the influence of peers, early adopters, and superiors were found as
environmental conditions that encourage the police officers to adopt the EPSS. In
the current research, support from the co-workers was considered an important
source that would help the police officers use the EPSS effectively. In general, peer
support is regarded as one of the strongest interventions leading to greater
acceptance of a system because it may help users to (a) understand a system, (b)
modify or enhance a system or work process, and (c) form favorable perceptions
related to using a system (Venkatesh & Bala, 2008). In addition, the police officers
underlined the influence of eatrly adopters in the Crime Scene Investigation and
Identification Units on others’ decision to use the EPSS. Early adopters play an
important role in others’ adoption decisions regarding system use because they serve
as a model for others (Rogers, 2003). Accordingly, Dormant (1999) also points out
the influence of these key people on the implementation of human performance
technologies in organizations. Furthermore, in the present study, the police officers
also placed an emphasis on the role of the superiors in enhancing acceptance of the
EPSS. Similarly, Moore and Orey (2000) identify leadership as an important factor to
encourage users to employ the performance support tools. In addition, Habelow
(2000) found that management encouragement was one of the significant predictors

that explain EPSS usage.

Thirdly, the information technology infrastructure, updates, and personnel
management were organizational conditions that foster the police officers’
acceptance of the EPSS. For effective utilization of the EPSS, police officers
emphasized that there should be a sufficient number of computers with adequate

hardware in the bureaus of the Crime Scene Investigation and Identification Units.
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One of the basic prerequisites for the successful adoption of an EPSS is having a
sufficient information technology infrastructure because it may influence the extent
to which users can benefit from the system. For example, low network capacity may
cause users to confront a barrier in access to the data and information base in an
effective way. Therefore, an absence of adequate information technology
infrastructure may hinder the successful utilization of an EPSS in an organization
(Rossett, 1996). Maughan (2005) also stresses the importance of communication and
computer infrastructure in successful EPSS implementation. Regarding the
acceptance of the EPSS, moreover, the police officers highlighted the important role
of the updates that respond to their problems and needs. Updates in the EPSS may
lead to greater user acceptance because they could make the system more functional
and usable for the users. Lastly, due to an unqualified or insufficient number of
personnel in the bureaus or crime scene investigation teams, the police officers may
not realize the potential of the system. Therefore, they placed a considerable
emphasis on the planning, organizing, and development of personnels for the

effective utilization of the EPSS.

Finally, experience with the system and benefits of the system appeared as other
conditions that facilitate the acceptance of the EPSS. The police officers emphasized
the importance of gaining experience with the system in the acceptance of the EPSS.
Ajzen and Fishbein (1980) says that “direct experience may help preserve a stable
intention and hence a strong intention-behavior relation” (p. 50). Consistent with
expectation, Taylor and Todd (1995b) found a stronger relationship between
intention and system usage for the experienced users. Experience with the EPSS may
make the users more clear and certain about how it works in their own conditions.
Moreover, the police officers considered benefits of the EPSS as an important
incentive for acceptance of the system. Like many innovations, perceived benefit (or
relative advantage) is one of the key attributes that influence the adoption of an
information system (Rogers, 2003). Similarly, how the users benefit from the EPSS is

likely to influence their adoption decisions.
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5.3. Implications and Suggestions for the Researchers and Practitioners

This study has a number of important implications for researchers and practitioners
in the field of instructional design and technology. The findings of this study suggest
that TAM is a valid model to predict users’ intentions to use an EPSS. The
relationships observed in the present study provided enough evidence for validity of
TAM to explain acceptance of the EPSS. Consistent with TAM (Davis et al., 1989),
perceived usefulness, perceived ease of use, and attitude toward using the EPSS were
found to be significant factors contributing to the police officers’ intentions to use
the EPSS. This finding corroborates Barker’s (2010b) suggestion on use of TAM to
study acceptance of an EPSS.

Similar to the major studies on TAM (Davis, 1989; Davis et al, 1989), the
significance of perceived usefulness over perceived ease of use has an important
practical implication for EPSS designers. For successful acceptance of an EPSS,
designers primarily should give importance to the functions of an EPSS offered to
support job performance. Therefore, it is important to determine the exact
performance problems or needs and select the most effective performance systems
to address them. This finding does not mean that ease of use does not play an
important role in the acceptance of an EPSS. However, designers should not ignore
the usefulness of an EPSS for the sake of ease of use. People tend to overcome

difficulties in using a system if it has a critically needed functionality (Davis, 1989).

The ease of use of the EPSS made contributions to the police offices beliefs
regarding the usefulness of the system. This finding suggests that techniques used to
promote the ease of use of an EPSS (e.g., interface design, navigational design,
usability testing) influence the extent to which the system enhances users’ job
performance. Therefore, designers should create an effective user interface for not

only the ease of use but also the usefulness of an EPSS.

As in the original formulation of TAM, this study confirms the relationship between
the attitude toward using the EPSS and the intention to use it. However, Davis et al.
(1989) suggested that perceived usefulness and perceived ease of use have a strong
influence on the behavioral intention to use a system without having a particular

attitude toward it. Therefore, in many subsequent studies, attitude was eliminated
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from the TAM (e.g. Venkatesh & Davis, 1996; Venkatesh & Davis, 2000). Moreover,
the type of use setting, mandatory or voluntary, influences role of attitude on
behavioral intention to use a system (Yousafzai et al., 2007a). Therefore, a further
investigation may be needed to examine the effect of users’ attitudes toward using an

EPSS on their usage intentions in different use settings.

This study includes both quantitative and qualitative findings about the usefulness of
the EPSS for the police officers in the Crime Scene Investigation and Identification
Units. In this respect, it helps practitioners explain to users how useful EPSSs can be
for organizations. In addition, it guides researchers in studies which focus on

usefulness of an EPSS in a organization.

Based on qualitative analysis of the interviews, this study provides a much better
understanding of the factors that users may consider when evaluating the usefulness
and ease of use of the EPSS. This guiding framework may make a valuable
contribution into the design and implementation plan of an EPSS in order to
enhance the level of user acceptance. In the light of these factors, specific
interventions could be designed and implemented in order to minimize resistance of
users, help them develop an accurate perceptions related to usefulness and ease of

use of the EPSS, and encourage adoption.

From the perspective of the diffusion of innovation theory (Rogers, 2003), this study
implies that an understanding of the factors influencing usefulness and ease of use
allows designers to increase the adoption rate of an EPSS. The interventions
addressing these factors positively influence users’ perceptions regarding specific
attributes of an EPSS and increase its adoption rate. As a result, the slope in S-

shaped adoption curve of the EPSS rose rapidly.

From a practical standpoint, this study also may suggest several recommendations to
enhance acceptance of an EPSS. They are related, but not limited to, the following

points.

e Users should have adequate computer knowledge and skills which are

necessary to use an EPSS effectively. Based on the analysis of users, well-
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designed training programs probably help users to acquire adequate basic
computer knowledge and skills to be able to use an EPSS.

e Users should enjoy the functions and features of an EPSS. Training
interventions lead to an increase in the level of intrinsic motivation that users
have in the use of an information system (Venkatesh et al, 2002). In addition
to training, system-related characteristics, user participation, and incentive
alignment can potentially enhance a favorable perception of enjoyment
(Venaktesh & Bala, 2008).

e Users should have enough hands-on experience with an EPSS before actual
usage. Trialability and user involvement through hands-on activity can allow
users to obtain experience with an EPSS, which leads to a better

understanding of features and functionalities of the system.

e Users should not have any apprehension when performing their tasks with
an EPSS. If users have a high level of anxiety toward EPSS use, it is crucial to
decrease it for successful EPSS acceptance. User participation, training, and
organizational support can potentially help reducing anxiety related to system
use (Venaktesh & Bala, 2008). In addition, experience with the system is
negatively related to anxiety (Chua, Chen, & Wong, 1999). With use

experience, people are likely to gain more confidence in using an EPSS.

e Users should be encouraged to use an EPSS rather than being forced to use
it. User involvement in the design and development process and
organizational support are likely to make a contribution to users’
voluntariness to use the performance support systems.

e The data entry process in an EPSS should be as simple as possible. There
are many ways to make the data entry process in an EPSS simpler, such as via
the data entry screen design, input masks, and data validation rules (Shelly &
Rosenblatt, 2012).

e An EPSS should include performance supports which are designed to
address performance problems and opportunities in organizations effectively.
Using performance-centered design principles, designers could develop the
performance support systems that improve work performance. Gery (1995)
provides a list of attributes of effective performance support systems in terms

of work context, user interface, interactivity, automation, knowledge access
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and use, and consistency. When an EPSS embodies these attributes more, the
system is more likely to have an impact on individual or organizational
performance.

e Performance support systems should be relevant to the tasks which users
need assistance performing on the job. Venkatesh and Bala (2008) suggest
that design characteristics, management support, incentive alighment,
training, organizational support, and peer support are interventions that
influence employees’ perceptions regarding job relevance of a system.

e An EPSS should be easy to understand. Training interventions, experience
with the system, and user participation may help users to handle any

complexity in the system.

e An EPSS should be updated regularly to fix problems or bugs, improve
existing tools and resources, or add new functions and functionalities to the
system. The contents of an EPSS should stay up to date with current
developments in the procedures and practices related to job-related tasks.
Otherwise, it becomes obsolete in supporting the expected tasks. In addition,
when any problems or bugs in the functions of an EPSS are detected, they
should be fixed immediately for the effective utilization of the EPSS in an

organization.

e The devices which provide access to an EPSS should be used in an
effective, efficient, and satisfactory manner. According to the International
Organization for Standardization, usability depends on measures of
effectiveness, efficiency, and satisfaction with which specific users performs
specific tasks in specific environments (ISO 9241-11). Therefore, designers
should choose the devices which provide an accurate and complete way for
users to achieve their goals; require low effort, time, and financial cost to use;
and do not cause users to have any discomfort or negative attitude about it.
For example, there are various mobile devices with different technical
capabilities which can be used to access the performance support systems.
Usability test helps to determine the appropriateness of devices for an EPSS
in a specified context of use.

e An EPSS should be user-friendly in terms of navigation, interface design,

and basic operations. The user friendliness of an information system is
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attributed to five characteristics: learnability, efficiency, memorability, errors,
and satisfaction (Nielsen, 1993). Therefore, the design process should aim to
develop performance support systems that are easy to learn, efficient to use,
easy to remember, error free, and subjectively satisfying. Measurement of
these attributes shows the extent of the user friendliness of an EPSS in a
specified context of use.

e The user interfaces of an EPSS should be designed to make use of screen
and system functions easily and effectively for users. There are general
characteristics of the interface that improve ease of use and impact of an
information system on an organization (Galitz, 2007; Shneiderman, 2005).
Moreover, performance-centered design, first outlined by Gery (1995) and
subsequently revised by Marion (2002), articulates that the user interface of
performance support systems should have embedded knowledge; make use
of prior learning and physical reality; be compatible with natural work
situations; deliver information in an appropriate way; provide helpful
visualizations of information; and provide options for the application
interface and resources. In addition, the user interface should be consistent
with the natural workflow and logic of the job (Villachica et al, 2006). Before
EPSS implementation, usability testing on the user interface is critical for

successful utilization of an EPSS.

e Organizations should have information technology infrastructures which
meet minimum requirements of an EPSS in terms of hardware components,
software, and network. Although EPSSs are cost-effective solutions, they
require an advanced combination of hardware tools, information databases,
and appropriate computer technologies (Bayram, 2005). Software and
hardware expenses are one of the critical factors that influence the success of
performance support systems (Nguyen, 2010, 2012). Chang (2007) also found
cost as an important barrier for effective EPSS utilization. Therefore, it is
important for organizations to plan their budgets and resources for hardware,
software, and network expenses.

e Organizations should plan, organize, and develop employees in accordance

with work procedures and tasks that an EPSS introduces.
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¢ Organizations should plan training programs and end-user support facilities
(e.g., help systems, technical support) to facilitate the utilization of an EPSS

without any problem.

In the present study, the results showed that what the police officers thought to be
facilitating conditions for effective utilization of the EPSS were mostly similar to the
factors that they considered for usefulness and ease of use. This illustrates mediating
roles of perceived usefulness and perceived ease of use in effect of external variables
on usage intention (Davis et al., 1989). Therefore, when interventions are planned to
facilitate the acceptance of an EPSS, researchers should be aware of their effect on
the usefulness and ease of use of the EPSS. This will help researchers formulate

better strategies to facilitate the acceptance of an EPSS.
5.4. Implications for Future Studies

This study points out a number of research avenues for future studies. Firstly,
although this study helps explain and understand the acceptance of the EPSS, the
discussed findings are based on a particular system and a specific user group in terms
of professional and geographical aspects. In order to enhance generalizability of the
quantitative results, this study provided demographics of the participants in a detailed
way. In addition, thick descriptions and purposeful sampling were improved the
transferability of the qualitative findings to other similar contexts. However, some
caution needs to be taken when extrapolating and generalizing the findings to
different performance support systems, groups, and contexts. Therefore, future
research may be needed to validate the quantitative and qualitative findings beyond

the specific conditions in the study.

Secondly, this study focused on only the police officers’ initial decision to use the
EPSS. It was intended to explain and understand the acceptance of the EPSS based
on TAM. Although the findings may provide insight into the successful acceptance
of the EPSS, they may have limited implications for understanding issues regarding
actual use of the EPSS in practical settings. In other words, acceptance of the EPSS
by the police officers may not guarantee successful future use of the EPSS in the
Crime Scene Investigation and Identification Units. Therefore, a future study may

help to explain and understand the continued usage of EPSSs based on TAM. Similar
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to previous TAM studies, a longitudinal study may provide empirical data that

predicts the acceptance of an EPSS at different points in time.

Thirdly, although the qualitative findings revealed the factors that the police officers
consider when judging the usefulness and ease of use of the EPSS, this study did not
test their contributions to perceived usefulness and perceived ease of use. Therefore,
future quantitative research may be useful to investigate how well the factors predict
perceived usefulness and perceived ease of use. This future study also might examine
the mediating role of perceived usefulness and perceived ease of use between

external factors and behavioral intention to use.

Fourthly, this study demonstrates that attitude significantly influences the police
officers’ behavioral intention to use the EPSS. However, as discussed before, the
importance of attitude in TAM can change due to the influence of beliefs on
intention and type of use setting. Therefore, there is a need for a future study to

investigate the role of attitude in the acceptance of EPSSs.
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APPENDIX C

FINAL STATE OF THE QUESTIONNAIRE (TURKISH)

Degerli Katiimel,
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yiritilen “Kriminal Laboratuar Hizmetleri igin Elektronik Performans Yonetimi Destekli
Ogrenen Organizasyon Yapilandirilimasi” projesi kapsaminda Aras. Gér. Evren Sumuer
tarafindan Dog. Dr. Soner Yildinm danismanhginda yiritiimektedir. Caligmanin amaci, Olay
Yeri inceleme ve Kimlik Tespit Hizmetlerine yénelik olarak geligtirilen Elektronik Performans
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tamamen gdnillik esasina dayanmaktadw. Calismada kullanilan anket maddeleri kigisel
rahatsizlik verecek dgeler igermemektedir. Bununla birlikte, uygulama esnasinda katiiminizin
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kisisel bilgiler sadece bilimsel amaglar i¢in kullanilacak ve kesinlikle gizli tutulacaktir.

Calismaya yapacaginiz dederli katkilar igin simdiden tesekkir ederiz. Calisma hakkinda daha
fazla bilgi sahibi olmak isterseniz asadidaki iletisim bilgilerden bizimle irtibata gegebilirsiniz.
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Kriminal Polis Laboratuvarlar Dairesi Bagkanhg)
OYI-KT Elektronik Performans Destek Sisteminin Kullanimi*
Degerli Katiimar,

Biraz sonra dolduracaginiz anket Olay Yeri inceleme ve Kimlik Tespit Sube Mudarligi hizmetlerine yonelik olarak gelistirilen
Elektronik Performans Destek Sisteminin kullanimina etki eden unsurlann neler oldugunu belirlemeyi amaglamaktadir. Elde edilen sonuglar,
Olay Yeri inceleme ve Kimlik Tespit Sube MUdirligi personelinin bu sistemi kullanmasina etki eden faktérlerin belilenmesine temel
olusturacaktir.

Calismada kullanilan élgek maddeleri kisisel rahatsizik verecek bir 6de igermemektedir. Higbir sorunun ya da olgek maddesinin
dofiru ya da yanlis cevabi yoktur. Onemli olan sizin ne disindadiniz ve hissettiginizdir. Bu nedenle, sorulan ya da dlgek maddelerini
yanitlarken gostereceginiz dikkat ve samimiyet, sonuglann glvenilirligi agisindan gok énemli oldugunu unutmayiniz. Elde edilecek bilgiler ve

anitlar sadece bilimsel amaglar igin kullanilacak ve kesinlikle gizli tutulacaktir. Anket 3 bélumden olugmakta ve tamamlamaniz yaklasik
20 dakika surecektir.

Calismaya yapacadiniz degerli katkilar igin simdiden tesekkir ederiz.

@ Emniyet Genel Mudiirliigii

Arastirma Grubu

BOLUMI

Bu bélim, isinizde Elektronik Performans Destek Sisteminin kullamimina yonelik ifadelerden olusmaktadir. Anket maddelerindeki
“sistem” sézclUdl isinizde kullanaca@iniz Elektronik Performans Destek Sistemine karsilik gelmektedir. Litfen okudugunuz anket maddelerini
isinizde Elektronik Performans Destek Sisteminin kullammin diisiinerek yanitlayimiz. Anket maddesini okuduktan sonra, verilen olgegi
géz énlnde bulundurarak 1 ile 7 arasinda sizi en iyi tamimlayan degeri isaretleyiniz. Sorulann bazilan benzer gelebilir fakat bu sorular farkh
konulara yéneliktir.
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. isimde sistemi kullanma imkanim varsa, onu kullanmaya bakanm.
Isimde sistemi kullanma imkanim oldugunda, tahminimce onu kullaninm.
Isimde sistemi kullanma imkanim oldugunda, onu kullanmayi planlanm.
isimde sistemi kullanmak islerimi daha ¢abuk sekilde yapmarm saglar.
Sistemi kullanmak is performansimi geligtirir.

Isimde sistemi kullanmak verimliliimi arttirir.

Sistemi kullanmak islerimi daha kolaylastinr.

Isimde sistemi kullanmay yararh bulurum.

Sistemin nasil kullarn ldidim é3drenmek benim igin kolaydir,
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istediklerimi sistemi kullanarak yapmay kolay bulurum.

11. Sistemi kullanabilecek beceriye sahip olmak benim igin kolaydir.
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12, Sistemi kullanmayi kolay bulurum,

BOLUMN

Bu bolim isinizde Elektronik Performans Destek Sistemi kullammina kars tutumunuza yonelik ifadelerden olusmaktadir. Anket
maddelerindeki “sistem” sozcugu isinizde kullanacagimz veya kullandigimz Elektronik Performans Destek Sistemine karsihk gelmektedir.

Lutfen okuduunuz anket maddelerini iginizde Elektronik Performans Destek Slstemlnln kullanln'nm dugunerek y_'anltia!lnlz Anket
maddesini okuduktan sonra, verilen dlgedi goz dninde bulundurarak 1 ile 7 arasinda sizi en i

1. isimde bu sistemi kullanma ... bir fikirdir. ki @ @ @ ® @ ® @ wi

2. isimde bu sistemi kullanma ... bir fikirdiir, mantiksiz ) @ @ @ ® ® @ mantikn

3. lIsimde bu sistemi kullanma fikrinden ... . hoglanmam @ @ & @ & ® @ hoslaninm
4. lsimde bu sistemi kullanmak ... . zevksizdir O @ @ @ @& ® @ zevkidir
8 SmuAa HTminl L 306 HTEMEHEN I EIHICK Perormans YGnetm| DESIS DY ere OrgariZasyon YapIararmasi- Bojes Kapsamnea gugshepimeldsdr. o Latfen arka sayfaya geginiz. (3]
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BOLUM NI

Bu bélimde sizden kisisel ve Elektronik Performans Destek Sisteminin kullanimina yénelik bazi bilgiler istenmektedir. Sorulardaki
kutulardan size uygun olanina *X" isareti koyunuz. Litfen sizden istenen bilgileri eksiksiz ve dodru bir sekilde doldurunuz. Elde edilecek
bilgiler ve yanitlar sadece bilimsel amach kullanilacak ve kesinlikle qgizli tutulacaktir.

1. Cinsiyetiniz:
4. Olay Yeri inceleme ve Kimlik Tespit Sube Mudirliginde géreve baslama
D Kadin yilimiz nedir? Litfen yazimz.
] Erkek
2. Yasinz:
...................................... (latfen yazimz.)
_ . 5. lsinizi yaparken Elektronik Performans Destek Sistemini ne kadar siklikla
3. Egitim Durumunuz: kullanacadimz disiniyorsunuz?
] Lise [ Son Derece Az
On Lisans — Yiiksekoku [z Oldukca Az
On Li Yiksekokul
] Lisans -4 Yilik Universite @ Az
0 Yiksek Lisans @ MNe Az Ne de Fazla
D Doktora @ Fazla
3] Oldukga Fazla
Son Derece Fazla

Elektronik Performans Destek Sisteminin kullammina yonelik olarak belitmek istedifiniz diger gérlsleriniz igin asadidaki bolimi
kullanabilirsiniz.

W cal yaptigimz degerif icin tesekkir edeniz...
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APPENDIX D

INTERVIEW GUIDE (TURKISH)

Degerli Katiime!,

Bu galigma Emniyet Genel MidirlGgl Kriminal Polis Laboratuarlar Daire Bagkanhd liderliginde
TUBITAK Kamu Kurumlar Arastirma ve Gelistirme Projeleri Destekleme Programi cercevesinde
yiritilen “Kriminal Laboratuar Hizmetleri igin Elektronik Performans Ydnetimi Destekli
Ogrenen Organizasyon Yapilandiriimasi” projesi kapsaminda Aras. Gér. Evren Sumuer
tarafindan Dog. Dr. Soner Yildinm danigmanhifinda ylritilmektedir. Gérligmenin amaci, Olay
Yeri Inceleme ve Kimlik Tespit Hizmetlerine yénelik olarak geligtirilen Elektronik Performans
Destek Sisteminin kullanighhid ve kullanim kolaylidi ile ilgili clarak kullanicilarda algilarin nasil
olugtugunu ve sistemin kabuliinii kolaylastirabilecek durumlann neler olabilecegini incelemektir.

Girlismenin yaklasik olarak 45 dakika siirecedi tahmin edilmektedir. Goriigmeye katiim
tamamen gdniillik esasina dayanmaktadir. Goriisme sirasinda sorulan sorular kisisel rahatsizlik
verecek oOgeler igermemektedir. Bununla birlikte, uygulama esnasinda katiliminizin
yaratabilecedi herhangi bir rahatsizlik hissettiginiz taktirde, istediginiz agsamada, istediginiz
zaman gdériismeyi birakip gikma hakkina sahipsiniz.

Gérigmelerde Snemli olan sizin ne digtindigiintiz ve hissettiginizdir. Bu nedenle, vereceginiz
samimi yanitlann sonuglanmin givenilirligi agisindan ¢ok dnemli oldugunu unutmayiniz. Bu
gériismede sdyleyeceklerinizin timii gizli tutulacaktir. Raporlarda, elde edilen sonuglar kesinlikle
gdriisiilen kisilerin bilgileri belitilmeden yazilacaktir.

izin verdiginiz taktide, gériisme ses kayit cihaz! kullanilarak kaydedilecektir.

Calismaya yapacaginiz degerli katkilar igin simdiden tesekkiir ederiz. Calisma hakkinda daha
fazla bilgi sahibi olmak isterseniz asagidaki iletisim bilgilerinden bizimle itibata gecebilirsiniz.

Saygilanmizla...

Doc¢.Dr. Soner Yildinm Aras.Gor. Evren Sumuer

Orta Dogu Teknik Universitesi Orta Dogu Teknik Universitesi

Bilgisayar ve Ogretim Teknolojileri Egt. Béliimii  Bilgisayar ve Ogretim Teknolojileri Egt. Bslimii
Eskisehir Yolu 06531 Eskigehir Yolu 06531

Ankara Ankara

Tel: 0(312) 210 40 57 Tel:0(312) 21075 25

E-posta: soner@metu.edu.tr E-posta: sumuer@metu.edu.tr

Bu calismaya tamamen géniillii olarak katiliyorum ve verdigim bilgilerin bilimsel amagh olarak
kullanilimasini kabul ediyorum.

Ad Soyadr:
Tarih:

imza:
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GORUSME FORMU

Goriigmenin Yapildign Yer:
Baglangig Tarihi ve Saati:
Bitis Tarihi ve Saati:
Goriigmeci:

GIRIS

Merhaba, ben <<< Amgtrmarmm Ad: ve Soyadi>>>. Bu projede aragtirmaci olarak gorev
yapmaktayim. Orta Dogu Teknik Universitesi olarak kurumunuzda kullandmaya baglanan
Blektronik Performans Destek Sistemuinin kullamghhgn ve kullanmn kolaylina yonelik bir
calisma yiriitmekteyrz. Bu nedenle sizinle madurligunizde de kullaniimaya baglanan bu sistem
ile ilgili konugmak istiyoruz. Bu gérigmenin amaci, Elektronik Performans Destek Sisteminin
kullamishhg ve kullanim kolaylig ile dgili olarak kullanicilarda algilarin nasil olugtugunu gesith
aglardan incelemektir. Bu bakindan sistemin gergek sahibi olan kullaniciarin bu konudaki
deneyimlerini ve diisiincelerini bizlerle paylasmasmin olduk¢a énemli oldugunu disiiniyoruz.
Bu gériigmelerden ortaya gikacak sonuglarin, diger illerde uygulamaya konulacak bu sistemin
veya farkh organizasyonlardaki benzer sistemlerin kullanighbfimin ve kullanmm kolaylifmin
arthinlmasina katk: saglayacagm diisiiniiyoruz.

* Bu goriigmede soyleyeceklerinizin timi gizli tutulacaktir. Bu bilgilerin Orta Dogu
Teknik Universitesindeki aragtirmacilar disinda birilerin gormesine izin verilmeyecektir.
Raporlarda, elde edilen sonuglar kesinlikle gorisilen kigilerin bilgileri belirtiimeden
yazilacaktir,

¢ Gorigmeyi 1zin verirseniz kaydetmek istiyorum. Bu durumun sizin igin bir sakincass var
me?

e Bu goriigmenin yaklagik bir saat kadar stirecefini tahmin ediyorum. Eger kendinizi hazir
hissediyorsaniz ilk soru 1le baglamak istiyorum.
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GORUSME SORULARI

1. Elektronik Performans Destek Sistemimin isinizde kullanimina ihigkin neler diigiiniiyorsunuz?

2. Isinizde bu sisteminin kullanimi size ne gibi yaralar saglamaktadic?

3. i§ir|iz igin bu sistemin faydall ()|(|ugu/01mﬁdlg1 yf_')rliilld(: bir t(:spittl: bulunurken nelert gbz aniinde

bulundurursunuz?

o Kigsisel dzellikler
s Sisterne i1i§kir| ézellikler
o Kurumsal ézellikler

4. Bu sistemi kullanumimin kolayli@ bakimindan nasil degerlendirirsiniz?

5. BU SiST(:[nill klll]ﬂl]]ln"lll’l k()lﬂy (Jl{lll;’;l]l'lﬂ / ()Illlﬂfllglflﬂ kﬂl’ﬂr vt:rirk(:n m:l(_'ri dikkﬂ'.‘_’ ﬂllrs"llz?
o Kisisel dzellikler
®  Sistemne ihskin dzellikler

o Kurumsal ézellikler

6- BU SiSt('.l'l]ill kurum i{!'il'l(il: kll“ﬂrl]lllllll k()lﬂ)’]ﬂ?'.lnnﬂ(lﬂ rl(:ll.‘rill lftkisi Ulllr?
7. Gorismemizdeki sorularim bitti, gergekten ¢ok yararh bir gbriisme oldu. Son olarak Destek

SiSTUlnil]irl k'll"ﬂl'llfnl ill,.‘ 1]g111 D]Ql’ﬂk SiZil’l (:kl(;lll(;k iST(:di;”'il'liZ hﬂ§k9 l)il’ ]'IUSUS var l'lll?
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