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ABSTRACT

FACTORS CONTRIBUTING TO THE INTENTION OF USERS TO ADOPT
BEACON TECHNOLOGY SUPPORTED MOBILE FITNESS INSTRUCTOR
APPLICATION IN FITNESS CENTERS

Altun, Ozkan
Ph.D., Physical Education and Sports Department
Supervisor: Prof. Dr. M. Settar Kogak
June 2018, 129 pages

This study examines the Beacon technology supported Mobile Fitness Instructor
Application (BS-MFIA) system based on Mobile Service Acceptance Model
(MSAM) which is an extension of Technology Acceptance Model (TAM) by
fitness participants in fitness centers. In order to explore predictors of behavioral
intention toward BS-MFIA, perceived ease of use, perceived usefulness (as main
factors from TAM), trust, context (from MSAM) were studied. The effect of these
on the intention to use this system was studied. After pilot study and assuring the
validity and reliability of the scale, the items were re-analyzed and the final
version of the scale as the research tool was obtained. In the main study, the
quantitative data were collected from 210 fitness participants with a questionnaire
in two fitness centers of the Middle East Technical University (METU) to test the
hypothesized relationship of Mobile Service Acceptance Model. Analysis of the
quantitative data using Structural Equation Modeling (SEM) pointed out that
perceived usefulness, perceived ease of use, trust and context toward using BS-
MFIA play important roles in intention to use BS-MFIA. Thanks to analyzing the
user adoption of Beacon technology supported mobile fitness application, this
study will contribute to understand how people use and adopt the technology in

sports sector.
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KULLANICILARIN BEACON TEKNOLOJI DESTEKLI MOBIL FITNESS
DANISMANI UYGULAMASINI KULLANMA NIYETINE KATKIDA
BULUNAN FAKTORLER

Altun, Ozkan
Doktora, Beden Egitimi ve Spor Boliimii
Tez Yoneticisi: Prof. Dr. M. Settar Kocak
2018, 129 Sayfa

Bu c¢alisma, Beacon Destekli Mobil Fitness Danigmani Uygulamasi Sistemini
(BD-MFDUS) fitness baglaminda Teknoloji Kabul Modelinin (TKM) bir uzantist
olan Mobil Hizmetler Kabul Modelini (MHKM) temel alarak incelemektedir. BD-
MFDUS’a yonelik davranissal niyetin belirleyicilerini arastirmak i¢in, algilanan
kullamim  kolaylig1, algilanan kullamishihik (TKM’nin temel faktorleri) ve
(MHKM’den) giiven ile baglam g¢alisildi. Calismanin temel amaci, bu faktorlerin
sistemi kullanma niyeti tizerine etkilerini bulmaktir. Pilot ¢calisma yapildiktan ve
Ol¢cegin gegerlik ve giivenirligini sagladiktan sonra, maddelerin yeniden analizi
yapildi ve dlgegin en son hali arastirma araci olarak elde edildi. Ana ¢alismada,
Mobil Servis Kabul Modelinin varsayilan iligkisini test etmek amaciyla,
ODTU’niin iki fitness merkezinde 210 fitness katilimcisindan anket ile sayisal
veri toplandi. Sayisal verinin Yapisal Esitlik Modeli kullanarak yapilan analizine
gore, algilanan kullanislilik, algilanan kullanim kolayligi, giiven ve baglam BD-
MFDUS’u kullanma niyetinde 6nemli rol oynamaktadir. Calisma, Beacon
destekli mobil fitness danigsmani uygulamasi sisteminin kullanic1 benimsemesini
analiz ederek, insanlarin spor sektoriinde teknolojiyi nasil kullandigini ve

benimsedigini anlamaya katkida bulunacaktir.
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CHAPTER |

INTRODUCTION

1.0 Presentation

This dissertation aims to report on a study that aims to redefine and describe the
relationship of modern technologies with the physical fitness behaviors of people
in order to serve the fitness sector as well as human health by providing useful
and easy-to-use mobile and Beacon technology supported fitness help and spotting
the strength and effectiveness of the technologies used underlining the areas of

improvement.

The first chapter of this dissertation, the introduction, consists of four sections.
The initial section of this chapter provides a background to the study specifying
the historical developments that have led the way to this research being conducted.
After this background, the second part is allocated to the statement of the problem
indicating why this research has been necessary. The third section portrays the
aim and the scope of the study which are specified so that the mental map of the
study can be drawn. Lastly, the significance of the study is explained in order to

locate it in its correct place in the research world.
1.1  Background to the Study
1.1.1 From Web-browsing to Software Applications

Until less than three decades ago, the Internet used to host fewer than a million
users. Most of the uses in the early years were through web hosting, which is still
a highly used purpose of the Internet. However, in the last decades, with the
introduction and extensive and rapid development of mobile devices including
mobile phone technology, the Internet has been used for mobile applications that

have triggered a drastic change in how and why the Internet is used.



According to Chaffey (2017), who release statistical findings on the use and
adaption of the Internet and mobile applications with an aim to help, shape and
lead mobile applications, web sites and online marketing sectors, web browsing is
losing its popularity paving the way to mobile software applications. The same
statistics indicates a tendency to use smaller and more portable devices compared
to desktop devices. This displays a decline in the percentage of the use of desktop
computers as opposed to an incline in the use of tablet computers and mobile
phones to go online. In relation to this finding, the study underlines a huge change
in people’s use of the Internet claiming that “We are now firmly in the ‘app age’.”

90% of mobile time is spent on apps (Chaffey, 2014).

Therefore, it would be fair to claim that the popularity and rapid expansion of
smart mobile devices are motivated and/or facilitated by the software applications

provided in the market (Rao, Troshani, & Rao, 2007).

The change in how and with what devices people go online has also affected why
people go online. People started to use mobile applications not only as a substitute
for web browsing but also as a part of many basic daily activities. Mobile
applications have been used in many areas like an application controlling how
well one brushes his/her teeth (used by the mobile hung in the mirror while
brushing teeth) or an application which reminds the user to drink water at specific
times. This increasing tendency to use mobile devices and software’s applications
has raised a point of improvement for health and fitness sector in which this

technology can well be used and benefitted.

1.1.2 The Health Benefits of Physical Activity, Fitness and Exercise
(Physical Activity, Fitness and Exercise: Benefits and Changes)

Over more than half a century scientific and epidemiological studies have been
conducted to understand, indicate and speak out the importance of moderately
intense physical activity on human health. Despite these intense studies and
important positive correlations found between fitness and good health, inactivity

is becoming more and more widespread and turn out to be a major cause for many



chronical diseases. With the aging population of the earth, prevention of chronic
diseases, as a result, increasing the activity level of the people has become an

important point to ponder.

It has been by no means accepted that physical activity is at the core of the very
existence of a healthy human being. However, the comfort modern transportation
provides people with and the process of urbanization leading people to more office
jobs with long work hours have made it necessary for people to prepare deliberate

fitness programs and do exercise.

Physical activity is an important guard of well-being in many ways and for many
reasons. An important number of recent research indicate that physical activity
has a strong power in reducing cardiovascular diseases, especially heart disease
(King et al., 1995). Also, enough physical activity is a strong weapon against
obesity, and the weight control it provides has long lasting effects. It reduces the
possibility of experiencing problems of hypertension and doing a good amount of
physical activity ameliorates some chronical diseases like osteoporosis cancer,
non-insulin dependent diabetes etc. Physical activity not only creates a positive
effect on the body and physical well-being of the people but also improves the
psychology of the individual by making the emotional state better and slowing

down the aging process.

On the other hand, physical inactivity causes many serious health issues. More
than 9% of premature mortality is caused by physical inactivity only; thus,
eliminating this factor might increase the life expectancy 0,68 years (I.-M. Lee et

al., 2012).

The health benefits of physical activity are, in many scholarly articles, mentioned.
However, these benefits are widely accepted; thus, in many sources, it is not
mentioned what benefits does physical activity provide people with. The main
reason for this is that the benefits of physical activity is taken for granted, which
means it is accepted as it is. This level of acceptance which this study does not

aim and is not willing to challenge.



On the contrary, this study accepts the health benefits of an active life and ponders
about how to improve public health by making every single individual of it more

physically active, and as a result, both mentally and physically in a better state.

In order to maximize the benefits of pursuing an active life and diminishing the
possible negative outcomes of an inactive lifestyle, there is a detailed
recommendations list released by World Health Organization (WHO) (WHO,
2010). These recommendations are informative for those who are unaware of the
fact that each person needs a minimum 30-minute moderately intense activity to
be healthy. The recommendations also serve as a reminder for those who are fully
aware of the importance of physical activity but resists to have an active life
(Morrow, Krzewinski-Malone, Jackson, Bungum, & Fitzgerald, 2004). This
underlines the possible inconsistency between what people know and what they

intend to do.

At this critical juncture, mobile applications act on the stage. Their main job is
both to teach and to remind the need for physical activity, closing the gap between

the thought about ideals and the real behaviors.

Before mentioning the promising outcomes of customized fitness programs for
every single patient or consultant, leisure time physical activity is also worth
mentioning. Schnohr (2009) in his study “Physical activity in leisure time: impact
on mortality” studied if the mortality reported during sport activities can be
referred as a result of the activity done. Especially in the case of sportspeople who
are professionals and challenge their limits in sports working hard, there is a claim
of less mortality because of many incidents in which young athletics die
immediately due to heart attack. The results indicated that mortality is linked with
physical activity, however, a moderate level of physical activity is much more
desirable than an intense program. It should be noted that mortality is also affected
by different variables other than physical exercise. Some examples are age, sex,
smoking, plasma total cholesterol, plasma HDL-cholesterol, systolic blood
pressure, diabetes mellitus, alcohol consumption, body mass index, education,

household income, forced expiratory volume, number of sports activities.



All in all, it can be almost doubtlessly claimed that well-tailored physical exercise
routines are of great help to increase the health of individuals and increasing the
accessibility of physical exercise programs to all layers of society is an important

social innovation as well as improving health and business world.

1.1.3 Effects of Technology and Mobile Technology Usage on

Health and Fitness Sector

Technology, creating a revolution in an aspect of life every single day, has
increased its momentum over the last decades. Especially, information
technology, fostered with mobile phones, has spread over daily life changing the
way people chat, shop or even represent themselves. The definition of “phone”
has changed from a “talking device” to a more complicated one. A mobile now
has to be able to navigate, count the steps and distance someone has walked and
inform the owner about the weather conditions. In such a world, it has become
inevitable that people started to think of the ways how to integrate this new device
—smart phone- and similar technologies into their lives more benefitting from them
in as many aspects as possible. That is, people, especially professionals in sports
started to contemplate on how to make people benefit more from their mobile

phones when it comes to physical exercise.

The ancestors of behavior change support mobile systems have proven to be
effective by a couple of studies (Dekker- Van Weering, Vollenbroek-Hutten, &
Hermens, 2012; Tabak, Op den Akker, & Hermens, 2014). They functioned by
sending reminders to the participants. However, modern technologies provide the
participants and service providers more complicated ways to support the users
with more tailored and personalized messages. These customized messages are
sent by mobile applications on mobile phones or wearable devices like smart

watches etc.

As mobile phone applications seem to penetrate to every single cell of people’s

lives, they seem to be promising for fitness activities, too. Having been proven



effective by previous studies, mobile applications that aim to create a change in

fitness behavior deserves a chance to be studied on.

1.1.4 Development  of Smartphone Applications Aimed at

Developing Fitness and Exercise

Even before smartphone applications, reminder short messages served to fulfill
the role of fitness coaching. The aim of these short messages was to cause an
intervention. This intervention started to be managed by websites and e-mails.
Even tailored messages or coaching could be provided with the help of these new
technologies. However, the most important challenge at this point has been to
maintain the effectiveness of the intervention in the long run. It is not surprising
to read some reports on how much the effectiveness of such interventions
decreases over time (Napolitano et al., 2003; Neville, O’Hara, & Milat, 2009,
Norman et al., 2007; Vandelanotte, Spathonis, Eakin, & Owen, 2007). As this has
been the greatest challenge, the reasons why the effectiveness decreases need to
be analyzed in detail. It has been claimed that the main reasons for this is that the
intervention becomes boring and useless because to the unchanging content. The
content starts to lose its value as a stimulant (Norman et al., 2007; Vandelanotte

et al., 2007).

Keeping this background of the field in mind, the challenge today is to develop
ways to expose the users to the interventions that are engaging and long lasting.
An important step to achieve this is to understand what affects the users’ choice

and engagement in these interventions.

This study, which aims to build upon a latest technology mobile application and
Beacon technology to monitor and foster the fitness activities of a group of
participants, is a new generation intervention. This dissertation aims to understand
how and in what ways this new generation type of intervention can be developed,

promoted and validated.



1.2 Statement of the Problem

As public health is of great importance for both the academia as well as sports

practitioners, any study that has an impact on it needs to be on the spot.

Considering some previous studies that were mostly on web-based informative
use of technology (Hur, Ko, & Claussen, 2012; Kwak & McDaniel, 2011)), the
effect has been verified. However, the dramatic increase in the use of wearable
mobile technology made it necessary to evaluate the effect of mobile technologies

different from web based online technologies.

Therefore, the main problem that this research addresses is the qualitative
insufficiency of the large-scale research in order to build upon the already existing
academic research as well as technology. In order for academy not to fall behind

what is happening in the world of technology, the studies as such are needed.

Beacon technology can be used to offset high labor costs is by helping gyms and
fitness centers to provide automated, virtual training programs. This study aims to
achieve conclusions that can provide a foundation for the improvement of Beacon
supported mobile fitness services in fitness sectors. As a long-term insight, this
study aims to establish guidelines for the evaluation of Beacon supported mobile
fitness apps in sports and fitness environments, which significantly affect potential
users' acceptance of newly introduced services. In addition, fitness industry that
are willing to build mobile fitness apps and integration with Beacon can provide
mobile services that are more useful, interactive, easy, and satisfactory for fitness

participants.
1.3 Purpose and Scope

Mobile fitness applications and Beacon technology have already started to take
over an important place in the lives of the people who devote themselves to fitness
either professionally or as an amateur. The main purpose of this study can be
analyzed in a couple of sections. The first one is to understand why people use

these applications. The second main purpose of this study is to understand how



they use it. With this knowledge in mind, the main and core concern of this study
is to understand the user tendencies and turn this information into practical use by

proposing ways to improve the Beacon supported mobile phone applications.

In order to understand the effectiveness and the user tendencies, a Beacon
supported system called ‘“Beacon Supported Mobile Fitness Instructor
Application System” (henceforth BS-MFIA) was developed. This system was
developed and applied to be able to provide more valid and reliable data that
portrays mobile application acceptance. This data is capable of understanding and
developing the ways Beacon supported mobile applications are developed and

used.

Buttussi & Chittaro (2008) displays that mobile fitness applications enhance the
training and coaching activities. Taking this information into consideration, this
dissertation aims to make valuable contributions to physical education literature
as well as the distance education in the field by providing scientific findings on an
effective way to diminish the boundaries of space and time with the chance of an

informal training through mobile technologies.

This study also provides some managerial findings for Beacon technology and
mobile fitness application developers as it hopes to provide a better understanding
about customer choices and needs. This is likely to result in better supply of the

demands in the market and a growing market.

This dissertation aims to understand the effectiveness of Beacon technology and
mobile applications on personalized and customized fitness studies. The first
theoretical implication of this study is to understand the psychological effects of
customized fitness programs on the individuals and the power of these mobile
applications. Besides this individual purpose, the scope of this study covers an
aim to better social health and decrease some serious health problems caused by

lack of physical activity.

Keeping the growing demand and improving supply of Beacon technology,

mobile devices and the applications used on them for a variety of purposes



including health and fitness, this research has a promising potential to help
understand what triggers and develops the mobile applications and the adoption

of them.

Last but not the least, this study aims to contribute to the sport management
academia by portraying empirical findings on the adoption of technology in sport

and fitness related fields.

The overall objective of the present study is to contribute to the knowledge of why
and how people adopt the BS-MFIA. The present study objective is to test a

theoretical model to understand actual adoption and acceptance of BS-MFIA.

Based on the Technology Acceptance Model (TAM: Davis, 1989; Davis, Bagozzi
& Warshaw, 1989) and Mobile Service Acceptance Model (Gao, Krogstie and
Siau, 2011) is employed to understand BS-MFIA users’ adoption behavior.

1.4 Significance of the Study

Although mobile applications used on mobiles and wearable devices are attracting
more and more attention every day, only few studies have been conducted to

understand the long-term effectiveness of these applications.

In other words, this study contributes to the sport management area by providing
an empirical example of sport-related technology adoption. To date, there are
limited studies have been performed regarding Beacon supported sport-related

technology adoption behavior in the domain of sport management area.

It is well known that wearable mobile devices and Beacon technology for fitness
and health are growing; this study may serve as a guideline for understanding

adoption of other mobile health and fitness technologies.

BS-MFIA helps fitness training and coaching, so this study has the potential to
contribute to both sports technology and sports related promotion, intervention
literature by providing an empirical example of informal learning of fitness,

exercise and healthy lifestyle clues through mobile technology.



Lastly, with a better understanding of factors affecting BS-MFIA users’ adoption
behavior, current mobile services companies and potential developers can make
better products that meet the needs of consumers. In addition, the marketers of
Beacon firms can gain deeper insights to develop more effective strategy with the

findings of this study.
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CHAPTER II

REVIEW OF THE LITERATURE

2.0 Presentation

This chapter aims to cover the most important concepts in the literature along with
some key theories, studies and scientific findings which make the study in this
dissertation necessary and noteworthy. In order to draw a clear framework of the
theories used in the study, “Beacon technology”, its relationship with sports and
exercise, ‘“Technology Acceptance Model” and its mobile applications are
exquisitely touched upon. Later, a chronicle of some previous studies covering
fitness studies and technology acceptance model is provided with an aim to attract
attention to what has been done so far, which is important to shed light on what

needs to be done next.
2.1  Theoretical Framework of the Study

In this section of this dissertation, some groundbreaking theories, Technology
Acceptance Model (henceforth TAM) (Davis, 1985; Davis, 1989; Davis, 1995),
the Theory of Reasoned Action ( Ajzen et al., 1980; Hale, Householder, & Greene,
2003), Innovation Diffusion Theory (Murray, 2009; Rogers, 1995;
Wonglimpiyarat & Yuberk, 2005), Involvement Theory (Zaichkowsky, 1985;
Zaichkowsky, 1986) and Self-efficacy Theory (Bandura, 1977; Bandura, 1986;
DeVellis, 1983; Schunk & Pajares, 2009) are the basic theories that shape the
backbone of this dissertation and of the explanations that ponder the effectiveness

and efficacy of mobile phone applications in fitness.

Besides these theories on which the theoretical model of this dissertation is built

upon, some new technologies like the “Beacon Technology” is going to be
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discussed and its effects on mobile world is studies with an effect to elaborate on

the possible effects on the fitness world.
2.1.1 The Theory of Reasoned Action

Throughout history human behavior has been studied in many different aspects.
Especially for business sectors, studying the predictability of human behavior has
been an important area of research because understanding what can predict one’s
opinions can guide both what to be researched and developed in business and how

these new developments will be presented and advertised.

In psychology, the very influential theory which connects human behavior with
previous beliefs and attitudes is called Theory of Reasoned Action (henceforth
TRA). TRA is a promising theory as it provides the basic premises that show the
link between beliefs and behaviors with the help of perceived behavior control. A
decision for a behavior is an intention to do that behavior; thus, this shapes the

basic understanding behind TRA.

Fishbein & Ajzen (1975) founded the basics of TRA and developed the theory in
the following years with a consecutive set of studies. This theory, different from
many other previous ones that focus on intention and behavior, specifically
focuses on the behavior and studies the effects of attitude on these behaviors.
However, it should be underlined that TRA accepts and foresees some situations
that might limit the influence of attitude on behavior. The summary of the theory

can be as follows:

The person may or may not be motivated to comply with any
given referent. The normative beliefs and motivation to
comply lead to normative pressures. The totality of these
normative pressures may be termed “subjective norm”
(Fishbein & Ajzen, 1975, p.16).

According to TRA, behavioral intentions can be understood by two factors:
attitudes and norms. These attitudes and norms can fall in a clash from time to

time. Attitudes mostly suggest the personal wishes and desires while norms
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represent what is accepted as normal in the society. Very similar to the definitions
of id and superego by Freud (Cherry, 2014), these two notions (attitudes and
norms) can be conflicting and opposites. As a result of this conflict one has in
terms of behavioral intent, two questions come to the scene: How important the
action is for the person who is likely to be the doer of the action? What do other
people think about him/her if she does such an action? The evaluation of these

two parameters play a crucial role in behavioral intent.

This theory is of crucial importance for this dissertation because TAM, which
makes up the backbone of this study, has been born with the premises put forth by
TRA. TRA can help understand behavioral intentions.

Ajzen & Fishbein (1980) claim that “...individuals will intend to perform a
behavior when they evaluate it positively and when they believe that important
others think they should perform it” (p. 6). That is, what the perceived
effectiveness of something is becomes the major factor in creating intention to use
it. At this point, the relationship between the main rationale behind this study and

TRA becomes clearer.
2.1.2 Technology Acceptance Model

After Fishbein & Ajzen (1975) mentioned TRA, Davis (1985) built upon this
theory and put forward the TAM, taking the new technology in consideration and
trying to understand the reasons why some new technologies are accepted before

the others.

Having mentioned TRA, TAM specifies behavioral intent to computer world and
claims to understand “...the effect of system characteristics on user acceptance of

computer-based information systems” (Davis, 1985, p. 9).

TAM has been discussed as a result of modern technology like mobile
applications, emails and mobile phones. It expanded the understanding of why

users adopt some strategies more than the others.
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Davis et al. (1989) stated that the goal of TAM was “... to provide an explanation
of the determinants of computer acceptance that is general, capable of explaining
user behavior across a broad range of end-user computing technologies and user
population, while at the same time being both parsimonious and theoretically

justified.” (Davis, 1985, p. 24).

A summary of TAM can be seen in the following diagram:

Perceived
usefulness \_‘
External : _ | Behavioral | Actual
. Attitude : : >
variables intention system use
Perceived /

ease of use

Figure 1. A summary of TAM proposed by Davis (1989)

As Figure 1 illustrates, Davis showed that the main goal of TRA is to understand
the relationship among beliefs, their effects, attitudes, intentions and actions; on
the other hand, TAM focused on perceived usefulness (henceforth PU) and
perceived ease of use (henceforth PEOU) to evaluate what the intent is and what
the actual behavior is. According to TAM, the use of a system is directly linked

to intention for the act to be done whereas this intent is based relatively on PU.

One’s attitude towards the system is related directly with the PU and PEOU. In
addition, considering some extrinsic factors that might be on play, Davis (1985)
underlines the likelihood of the effect of situational limitations, individual abilities

and the IT used.

The two important terms PU and PEOU are defined by Davis in clear terms. For
Davis PU is a “prospective user’s subjective probability that using a specific
application system will increase his or her job performance within an
organizational context” (Davis, 1985, p. 11). That is, PU is a personal idea about

the effectiveness of a system in that it can help the performance or success
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improve or the goal be achieved. On the other hand, PEOU can be explained as
“the degree to which the prospective user expects the targets system to be free of
effort” (Davis, 1985, p. 12). PEOU is about the ease of use while PU is about the
possible benefits of a system. PU asks the question why a system is used while

PEOU asks the question how easy a system can be used.

TAM is a need for today’s technology world to understand the user reactions and
possibilities to use a new system. “TAM is used to provide a basis for tracing the
impact of external variables on internal beliefs, attitudes and intention” (Legris,
Ingham, & Collerette, 2003, p. 9). That’s why all technologies, including the ones
developed for health and fitness sectors need to be considered in terms of what
has been suggested by TAM. Understanding PU and PEOU can help the
technology developers, health and fitness practitioners and the users of

technology.
2.1.3 Mobile Service Acceptance Model

Although TAM provides important insights to understand and measure the users’
adoption of new technologies, wearable and portable mobile technologies
necessitate deeper, specified and customized measurement tools to understand the

customer and user choices.

Although innumerable mobile services and applications are provided to the users
each and every day, only a few of these applications can survive in the competitive
virtual world of applications. Thus, it becomes more important to find ways to
evaluate the user choices regarding mobile applications. The benefits of such a
measurement can serve in both ways: the existing mobile services can be
reevaluated and developed to serve better and the mobile services that are to-be-

released are prepared and designed according to the research findings.
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Table 1

Constructs of MSAM (Gao, 2008)

Construct Description

Context Context defined as any information
that can be used to characterize the
situation of entities that are
considered relevant to the interaction
between a user and application
(Greenberg & Saul, 2001).

Personal Initiatives and Personal initiatives can be defined as

Characteristics the user’s willingness to try out new
applications. Personal characteristics
are age, gender, educational
background, knowledge and skills,
culture and preferences (Gao,
Krogstie, & Gransather, 2008)

Trust Trust can be defined as user’s beliefs
or faiths in the degree to which a
specific mobile application can be
regarded to have no security and
privacy threats (Gao et al., 2008)

Perceived Usefulness The degree to which a person
believes that using a particular system
would enhance his or her task

Perceived Ease of Use Defined as the extent to which a
person believes that using a particular
system would be free from effort.

Intention of Use The user’s likelihood of using the
application

Regarding such an important need in the research world, Gao, Krogstie, &
Gransather (2008) developed a scale to measure the adoption and acceptance of
mobile services. Benefitting from the already existing TAM and research on
mobile applications, a new research model called Mobile Service Acceptance

Model has been created. In this model, the insights TAM has provided (PU, PEOU
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and intention to use) are used. Moreover, some new constructs (context, trust,
personal characteristics and initiatives) that are believed to affect the acceptance
of the mobile technology has been added (Gao et al., 2011; Gao, Krogstie, & Siau,
2014; Gao, Moe, & Krogstie, 2010).

Personal
Initiatives and
Characteristics

Trust

Perceived
Usefulness Intention to Use

Context

Perceived Ease of
Use

Figure 2. Mobile Services Acceptance Model

The figure 2 above shows the relationship among the constructs of MSAM.
According to the model, each single construct is directly related with the intention
to use. Although context is only influential on perceived ease of use and perceived
usefulness, all four constructs have an important effect on the intention to use the

mobile services (Table 1).

2.1.4 Involvement Theory

A series of studies by two leading scientists (Barki & Hartwick, 1994a, 1994b,
2004; Hartwick & Barki, 1994a; 1994b) portrayed the importance of user

participation in the use of information systems. They first elaborated on the
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previous qualitative and quantitative research to build their research on. They

concluded that the level of user participation is doubtlessly of great importance.

Before moving on with the importance of involvement of users the difference
between participation and involvement need to be underlined. Participation is
mostly about the preparation process of the system. It also covers the quantitative
data like the time spent on the activities. That is, participation is the objective data
about how mosh the system is used. However, involvement covers a more
subjective, personal and psychological relatedness to the system. Involvement is

considered as an important triggering effect to the participation to a system.

Hartwick & Barki (1994) studied the effect of involvement in mobile system use
and reached to the conclusion that the involvement levels of users play an
important role in how much the system is used and how beneficial the system has
been. It can be stated that Hartwick & Barki (1994) validated the widely-accepted
previous assumption that in order for a mobile system to be effective and

successful, user involvement is crucial.

Involvement theory is important for this dissertation because of the belief that the
more the users are involved in the system, the more likely they are to participate

in it, and with their active use, there is a higher chance for them to benefit from it.
2.1.5 Self-Efficacy Theory

Bandura (Bandura, 1977; Bandura, 1986b) coined the term self-efficacy to define
a person’s belief in his/her abilities to successfully complete a specific task. For
the purposes of this dissertation self-efficacy is of vital importance as the self-
efficacy of one is supposed to be very effective in his/her involvement and
achievement in a task. Self-efficacy of the users might have an important play at
the use of a mobile system that guides them to physical activities. If the person is
less likely to believe in his/her skills in succeeding in an activity, s/he is more

prone to feel hesitant to do it.
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Perceived self-efficacy that can be defined as

people's beliefs about their capabilities to produce designated
levels of performance that exercise influence over events that
affect their lives. Self-efficacy beliefs determine how people
feel, think, motivate themselves and behave.

(Bandura, 1994, p. 2)

Self-efficacy, though related, should not be confused with self- confidence. Self-
confidence refers to one’s belief in himself/herself in general. However, self-
efficacy is related to one specific task. It is not a generalize trait (DeVellis, 1983).
Self-efficacy, together with skills, holds the key to success. Research shows that
given the same or similar level of skills, self- efficacy beliefs seem to play a crucial

role in determining the final results.

The traits of people with high and low self-efficacy can be defined as polar
opposites. “A strong sense of efficacy enhances human accomplishment and
personal well-being in many ways. People with high assurance in their capabilities
approach difficult tasks as 9challenges to be mastered rather than as threats to be
avoided” (Bandura, 1994, p. 4). Even with the definition of such positive

adjectives, one can relate high self-efficacy with success.

In contrast, people who doubt their capabilities shy away from
difficult tasks which they view as personal threats. They have
low aspirations and weak commitment to the goals they choose
to pursue. When faced with difficult tasks, they dwell on their
personal deficiencies, on the obstacles they will encounter. ...
They are slow to recover their sense of efficacy following failure
or setbacks.

(Bandura, 1997, p. 4)

Self-efficacy beliefs create an important effect in the final performance levels and
this effect is achieved through four major processes: cognitive processes,

motivational processes, affective processes and selection processes.

To start with, self-efficacy beliefs of an individual affects his/her cognitive

processes. If the person has high self-efficacy beliefs, s’/he imagines or anticipates
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the possibility of positive outcomes of an activity like being successful or
achieving the task. However, a person with low self-efficacy is more likely to

anticipate disasters, failures and feelings of humiliation.

Self-efficacy beliefs affect one’s motivation levels with an effects on the goals set,
perseverance and reaction to possible failures. Bandura (1997) claims that people
with low self-efficacy beliefs are to achieve less and attribute their failures to their
lack of abilities. They tend to give up more than the people who have higher self-
efficacy beliefs, who set higher goals and attribute the failures to lack of effort.

Self-efficacy and the affective processes are intricately interwoven because the
affective processed manage and regulate the emotional reactions people give in
specific situations. These reactions are important in determining the success
factor. The example Bandura (1994) gives is that people with low self-efficacy
beliefs are less likely to control the stressors in their environments and they are
more prone to damage their health while the ones with higher levels of self-
efficacy are more likely to control the stress factors around them and direct their

stress to more health-promoting exercises.

Last and one of the clearest connection of self-efficacy beliefs is the one with
selection processes. At the heart of selection processes is the belief in the ability
to achieve. That is, people are more likely to choose the activities they believe

they can be successful at.

The theory of self-efficacy is to be dwelled on in the theoretical background of
this dissertation because the self-efficacy beliefs in the ease of use and the ability
to use a mobile system is likely to play an important role in determining whether
to use it or not. The understanding of perceived ease of use is a core concern in
this study and the theory of self-efficacy. This relation is to be touched upon the

in the results and discussion parts of this dissertation.
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2.2  Beacon Technology
2.2.1 What is Beacon Technology?

A Beacon is a small device that can be attached to any surface or device and used
to convey and decode messages with the other devices around, using Bluetooth
technology, which means that Bluetooth of the mobile devices need to be switched
on to get the messages given by a Beacon. Because it is a part of low energy mode,

Beacons are also called Bluetooth Low Energy (BLE) Beacons.

This technology is used especially in marketing, advertising the products around
to the possible customers. As an example, if a prospective customer is walking
around some shops that sell clothes, ads about those shops, their new products and
the sales are advertised in the prospective customer’s mobile. This way, the

prospective customer is supposed to be tempted to the product and buy it.

A BLE Beacon gives out messages at certain times with a unique ID. This is a
one-way communication because Beacons are prepared to transmit messages but
not to receive them. The receiving device is expected to get the data from the
signals and perform according to that. Beacons are not yet strong enough to send

media content because the maximum load a BLE Beacon can carry is 257 bytes.

There are many advantages of Beacons. Firstly, a Beacon is a cost-efficient
device. It is long lasting and not expensive. The second advantage is their
availability. Because Beacon features can be used at almost any smartphone, they
are easy to find and use. The power in which the device is to broadcast might be

adjusted in many devices.

Indoors BLE Beacons are used for similar purposes. Received Signal Strength
Indication in the receivers is capable of analyzing the strength of the Bluetooth
signal, which makes it possible to identify the distance of the Beacon device to
the receiver. This identification helps the users get the right messages in right

locations.
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There are several types of Beacons in the market now such as iBeacon (2013),
Eddystone (2015), LiveBeacon, ONYX, etc. As can be inferred from its name,
firstly, the iBeacon was developed by Apple for apple users and there are others
for android users developed by companies, as well. Now, there are many Beacons

and cloud systems available to be used in different sectors.

Following is a simple figure that summarizes how a Beacon works. A Beacon is
placed on a specific location with the purpose of sending messages to the targeted
devices. When the targeted device is physically close to the Beacon, it sends the
signals. The targeted device (the participant’s mobile phone in this specific
context) receives the signal. Then, the Beacon, which is enabled, sends the signal
to the online platform using a cloud. The platform stimulates the application to
perform the pre-determined action. Later, the application formats the information
which has been the core objective of this system and sends it. The participant

receives the customized information.
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Figure 3. How a Beacon works

2.2.3 How to Benefit from Beacon Technology in Fitness

Until very recent years, the only interjection of technology and fitness was
considered to be the machines used for fitness. However, smartphones made it
possible to integrate technology into every single moment of fitness experience in

a variety of ways.

Similar to many other sectors, gyms can use Beacons to analyze the customers’
use of fitness center equipment, facilities and other amenities. As an example,
Beacons can help the fitness center managers understand and analyze which
exercise machines are the most commonly used. Thus, they can organize and plan
the center and its equipment accordingly. Beacons allow the managers of fitness

centers to provide better supplies of amenities by providing statistical data on the
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customer demands. Some of the benefits of Beacon technology in fitness centers
can be listed as proximity marketing, customized and personalized messaging and
automatic check-in. The first benefit, proximity marketing can be exemplified
with a juice bar that is advertised to the customers when they pass by. Beacons
turn the mobile phones into billboards that advertise specifically to the possible
customer and anyone who exercises in the gym is a potential customer for the
juice. The second possible use is customized and personalized messaging. To
illustrate, if a user frequently attends to some classes, s/he can be informed about
the upcoming classes of the like. Personalized diet programs, group exercise
invitations or personalized coaching can be provided using Beacon technology.
Another, but definitely not the last, possible use of Beacons is automatic check-
in. The technology makes it possible for the customer to check in the fitness center

without any other effort.
2.3 Previous Studies

The literature review part of this dissertation is to be divided into three sections.
The first part is going to focus on the studies that look for the use of mobile
applications and the acceptance of these applications in different areas. The
second part will focus on the studies that search the Beacon technology used in
different walks of life. The last but not the least part of the literature review will
provide a chronicle of studies that focus merely on mobile applications and
Beacons used in fitness and health. This last section is the most related but the
rarest studied part, which underlines the need for research in this specific area and

emphasizes the importance of this dissertation.

There are quite a lot of research on TAM and MSAM applied in a variety of fields.
From education to medicine, there has been quite many fields that used mobile
technology for developmental and business concerns. To start with some
preventive medicine research has been conducted. Fukuoka, Gay, Joiner, &
Vittinghoff (2015) studied the effect of a mobile application on the prevention of
diabetes. They studied on 61 overweight adults and provided an intervention in

their exercise program with a mobile application decreasing the in-person sessions
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with trainers and replaced the sessions in group with home sessions that required
self-monitoring and mobile application-based exercise. The results, despite
showing no significant effect on the glucose levels, indicated a statistically
important weight control which provides promising results with larger studies as

well.

An important study is conducted to prepare a baseline measurement device for the
further research on adoption of mobile services. Gao et al. (2011) aimed at
preparing a scale to measure the perception of users on mobile services. The scale
was prepared using some existing scales from the instruments used before and
some additional items have been added. A group of 25 participants piloted the
scale and the final 22 items have been extracted. The results indicated a strong

reliability on the part of the scale.

Following their own measurement device another empirical study is conducted by
Gao et al. (2014) to propose mobile services acceptance model . This research has
groundbreaking hypotheses proposed to investigate the adoption of mobile
services at a Norwegian University. The proposed model and the hypotheses were
tested quantitatively through a questionnaire collected from the users of mobile
services. The findings validated and enhanced the proposed research model and
hypotheses. Also, the findings underlined that the most important variable that

influenced the results were personal traits and initiatives taken.

TAM is a follow-up finding on TRA (Ajzen et al., 1980). However, this extension
and its limitations have been discussed by many researchers (Benbasat & Barki,
2007). On the other hand, many other researchers believed in the need to extend
TAM to portray a better model (Legris et al., 2003). Another criticism directed to
TAM is that TAM is not comprehensive enough to explain and reflect the factors
that shape the contextual and technological factors that might influence the
acceptance of mobile technologies by the users (Moon & Kim, 2001). Thus,
despite being validated, PU and PEOU are effective but not enough to fully
describe the user’s adoption of mobile services. This inadequacy has been

validated by many former studies as well.
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As an example, Wu & Wang (2005) studied other factors that might have an effect
on user adoption of mobile services. Their main was mobile commerce and they
aimed to explore the factors other than the ones proposed by TAM. The two major
factors they came up with were behavioral intention and compatibility. In a similar
fashion, Lee & Jun (2005) came up with the notion of contextual perceived
usefulness while trying to understand people’s mobile commence acceptance.
They claimed that contextual perceived usefulness had a statistically significant
positive effect on people’s intentions to use mobile services. Another research on
mobile service acceptance in from the field of banking. Yu (2012) explored the
factors that affect the users adopt mobile services and found out that individual
intentions and facilitating factors played the greatest role in the users’ adoption of
these mobile services. Another interesting and illuminating study explores the
possible effects of gamification —turning the application into a game-like form- on
the prospective consumers Hofacker, de Ruyter, Lurie, Manchanda, & Donaldson,
2016). Their final assumption provides glimpses of a positive correlation;
however, further research need to be conducted, as stated by the authors. A recent
study conducted in Turkey explored the acceptance and use of a university-
specific mobile system: Mobile Education Information System of Sakarya
University (SABIS) (Kog¢ & Turan, 2014). They found a statistically significant
effect of ease of use and the understanding of safety and privacy; however, the
variables of personality differences and perceived benefits have not proven

effective according to the results of this research.

The second part of this part aims to focus on the use of Beacon technology in
different branches. Beacons are context aware contents. The definition of and
detailed information about Beacons are given in many different publications
(Thompson, 2013) specifying the outcomes it caused after it became a part of daily
use. A content is context-aware if it is able to provide relevant data from the
context (Dey, 2001). These context-aware contents have attracted a lot of attention
in recent research. A commonly cited example of context-aware contents is a
context aware tourist guide (Cheverst, Davies, Mitchell, Friday, & Efstratiou,

2000). A similar example of navigation systems that are built upon context-aware
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contents is studied by Bieber & Giersich (2001). They developed electronic
assistants for fairs and exhibitions. Not surprisingly, context-aware systems
started to be used for shopping as well. Fano (1998), even in the early years of
Beacons, conducted an experimental study on how Beacons and similar context-
aware contents can serve the shopping habits of the people. Lastly, interactive
application on mobile devices that act as personal assistants have been more
context aware (Chavez, Ide, & Kirste, 1999). These context-aware assistants have

also helped people to navigate and search.

Research on Beacons are not limited to the ones listed above. Detailed and
developing studies have been conducted in different areas of research (Geddes,

2014; Thompson, 2013; Townsend et al., 2015).

Despite being the rarest group, the most relevant studies to this dissertation are the
ones that cover the use of Beacons and mobile technology in health and fitness
fields. The early studies were conducted mostly on the effects of personalized
messages sent to mobile devices to foster the health benefits such as a study which
tried to decipher the effects of customized and personalized health messages on
physical activity (Bull, Kreuter & Scharff, 1999). The results of the study
indicated a positive effect of such messages on the amount of physical activity.
However, the authors conclude with an important remark that underlines the
importance of the psychological and social factors that might help these messages

be more effective.

A similar study that correlates a mobile phone intervention and the amount of
physical activity is conducted on women with inadequate amounts of physical
activity, and the results of the study showed that the mobile phone intervention
proved to be effective to encourage sedentary women to do more physical activity

(Fukuoka, Vittinghoff, Jong, & Haskell, 2010).

Following the text-messaging era, mobile applications surrounded every single
space in people’s lives. This made it necessary to work on the effects of mobile

application on health. The research that was conducted with a specific mobile

27



application Fit4Life aimed to understand how effective it is to promote more
physical activity and control the ideal body mass index (BMI) of the participants;
however, the authors end up with a critical comment on how powerful these
interventions can be and how they need to be managed (Purpura, Schwanda,

Williams, Stubler, & Sengers, 2011)

Another study focuses a very recent popular application on mobile phones which
used the application bActive to motivate walking, and the results validated the
hypothesis that mobile applications are of help (Harries, Eslambolchilar, & Stride,
2013). A similar mobile and online intervention provided results in a similar
fashion (Thorsteinsen et al., 2014). The difference in this study was that it

mentioned gamification —turning the applications into games.

Many other studies focused on the use of indoor positioning technologies for
fitness sectors (Consolvo, Everitt, Smith, & Landay, 2006). Studying the effect of
mobile application on the sedentary behaviors of mid-life adults, King et al. (2016)
made an eight-week program for three different groups with different customized
fitness programs. According to the findings “Mixed-effects models indicated that,
over the 8-week period, the social app users showed significantly greater overall

increases” (King et al., 2016).

In a similar fashion, Hamper (2015) proposed a “concept of context aware system
for physical activity promotion” (p. 3204). This system aims to provide a baseline
for comprehensive context-aware information. It enables people to promote their

physical activity in time.
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CHAPTER 11

METHOD

3.0 Presentation

This chapter presents the method utilized while conducting this research study.
The present study has two main aims. First, the present study was designed to test
a valid scale of the Mobile Service Acceptance Model. Second, it aims to test a
theoretical model to understand actual adoption and acceptance of the BS-MFIA.
In this respect, this chapter delineates the methodology of the study, the research
design, research questions, demographic information of the participants, and the
instrument utilized to collect data and the procedures of data collection. The last
section introduces the data analysis used in this study. This study contributes to
the sport management academia by providing an empirical example technology

adoption in fitness context.
3.1  Research Hypotheses

The purpose of the present research is mainly two-fold including: (1) to test a
theoretical model to understand the actual adoption and acceptance of the BS-
MFIA. (2) to adopt selected measurement (which is proved to be valid and
reliable) instrument into fitness context. The hypotheses aimed to explore the
relationship among (a) perceived ease of use, (b) perceived usefulness, (c) trust,
(d) context and (e) intention to use. As such, this study is designed to reveal the
people’s tendencies to use BS-MFI and intention. Since at the heart of this study,
there is the aim to understand the tendencies to use the BS-MFI, the following

research hypotheses are aimed to be tested:

H1. Fitness participants’ perceived ease of use will significantly and positively

influence their intentions to use the BS-MFIA.

H2. Fitness participants’ perceived usefulness will significantly and positively

influence their intentions to use the BS-MFIA.
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H3. Fitness participants’ perception of trust will significantly and positively

influence their intentions to use the BS-MFIA.

H4. Fitness participant’ perception of context will significantly and positively

influence their perceived usefulness of the BS-MFIA.

HS5. Fitness participant’ perception of context will significantly and positively

influence their perceived ease of use of the BS-MFIA.

Hé6. Fitness participants’ perceived ease of use will significantly and positively

influence their perceived usefulness of the BS-MFIA.

Following is a visual representation of the hypotheses on the effects of the five

factors mentioned on the intention to use.

Trust \

H3

Perceived H
/' Usefulness Intention to Use
H4

I
Context < H6 H1
H5 :
\ Perceived

Ease of Use

Figure 4. Visual representation of the hypotheses tested on the study
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3.2 Research Design

This study was built on to investigate the relationships among perceived ease of
use, perceived usefulness, trust, context and intention to use; therefore, this study
is an associational research. In associational research, relationships among two or
more variables are studied without manipulating variables, and numerical
representation is possible to display the relationship between variables (Fraenkel

& Norman, 1993).

For both the pilot study and the main study, the data were gathered quantitatively
by using the adopted scale. The quantitative method was preferred due to the fact
that it helps collecting a large amount of numerical data using statistics or survey
instruments with closed ended questions, and this provides broad information
which can represent the population; so, researchers can generalize the results
(Punch, 2005). Also, quantitative research allows the researchers to get more

reliable conclusions using the numerical data.

The study adopted the survey approach since it is an effective way to collect data
and when properly designed, it also provides accurate and cost-efficient outcomes

(Anderson, Sweeney, & Williams, 2005).

Since the questionnaire approach was decided to be applied, a scale which could
also provide content validity was aimed to be chosen. With this aim, the scale
selected for the study was adapted from the original measurement scale used in

Mobile Service Acceptance Model (Gau, Krogstie, & Siau, 2011).

In order to use the scale, the permission of the developers of the scale were
obtained. Later, the applications in order to get necessary permissions from
METU Human Subjects Ethics Committee (HSEC) were made. Data for the pilot
study were collected from 178 participants; while, 210 participants were included

in the main study for the data analysis.

The system called BS-MFIA (Beacon Supported Mobile Fitness Instructor
Application) was developed for the study. BS-MFIA is a system which consists
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of four main parts (Table 2). The first part of the system is Beacons. Beacons are
basically little Bluetooth based devices which send the content to mobile devices
when they get close to them. The Beacons used in this study were produced by
LiveBeacon company, and they were placed in the fitness center in advance. The
second part of the system is the application named LiveBeacon. This application
was created by LiveBeacon company, and it is free in App Stores and Play Stores.
The participants downloaded this application to their mobile phones before they
entered the fitness center. The third part of the system is LiveBeacon Cloud Portal
which is system to send the information to the mobile devices. Typeform is the
fourth and the last part of the system. It is basically a database on which
information is uploaded. The information —video, instruction and content in the
study- was uploaded on Typeform. In short, when the participants reached the
areas of LiveBeacon, LiveBeacon Cloud Portal transmitted the information on
Typeform portal to the LiveBeacon application which were downloaded to the

participants’ mobile devices.
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Table 2

The parts of BS-MFIA and their main responsibilities

Equipment

Main responsibilities

Beacons (LiveBeacon)

LiveBeacon application
(Android and IOS)

LiveBeacon Cloud Portal

Typeform

Live Beacon is a small, battery-powered,
cloud-controlled device that transmits web
content to smartphones and tablets up to 30
meters (100 feet) away.

The Beacons transmit our content.

Placed in the two area of fitness center.

The free app receives your content.
It can be downloaded from Google Play
Store and Apple App Store.

The cloud portal is used to communicate
with Typeform and update our content.

Data collection tool and used as a database
for LiveBeacon Cloud Portal to provide
fitness exercises for muscle groups in the
app and easy to follow and mobile friendly.

3.2.1 Participants of the Study

With an aim of determining the factor structure of the scale in the fitness context

of a Turkish sample, firstly Exploratory Factor Analysis (EFA) was conducted

with 178 participants. Secondly, the identified factor structure was evaluated with

Confirmatory Factor Analysis (CFA) in a different sample of 205 participants to

provide a measurement model and test how well the measured variables represent

the number of constructs. Finally, as the main study, the selected model was tested

by with 210 participants.

In terms of the sampling strategy, convenience sampling technique was employed

in the present study. Sampling is required to be done from a homogeneous group

due to the fact that it not only allows to come up with more exact predictions but
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also reduce the risk of coming to false conclusions about deciding the covariations

among the variables (Calder et al., 1981).

In order to provide a homogenous group; data were collected from university
students who do fitness in sports centers of a university as students represent a
more homogeneous group based on age, occupation, and interest. Descriptive

statistics of the main study sample were presented below.

Following is a table that depicts the demographic information of the participants

of the study.

Table 3

The number of fitness participants

Variables Category Number %
Gender
Female 86 41
Male 124 59
Total 210 100

210 people were the participants of the study, and 86 of them are female which
equals to 41% of the total participants. Male participants are 124 in number, and

this corresponds 59% of the total participants.
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Table 4

The frequency of fitness participation in a week

Frequency of visits # of participants % of participants
No 5 2.4%
1 times a week 67 31.9%
2 or 3 times a week 108 51.4%
4 or 5 times a week 22 10.5%
6 or 7 times a week 5 2.4%
7 + times a week 3 1.4%
Total 210 100

Also, the regular workout habits of the participants are also noted. As can be seen
in the Table 4, the highest number of participants are the ones who visit the fitness
center at least 2-3 times a week (n= 108). This group covers slightly more than
half of the participants. The second most common group is composed of the ones
who visit the center once a week. The percentage of these participants are 31,9%.
The fewest number of participants are the ones who visit the fitness centers seven

times or more.
3.2.2 Data Collection Instrument

This research has been conducted as a quantitative research study using a
questionnaire that was designed with a Likert Scale. The five-point Likert scale
which ranges from 1 (strongly disagree) to 5 (strongly agree), which was adapted
from the original measurement scales used in Mobile Service Acceptance Model
(Gau, Krogstie and Siau, 2011) was used in this study. The main reason to prefer
the model was the fact that it is an extension of Technology Acceptance Model.
In addition to the original scale, participants’ demographic information and the

information about the frequency of fitness participation were collected.
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In the Mobile Service Acceptance Model, some new constructs were added such
as trust, context and personal initiatives and characteristics which are also
essential to study the model. Because of proving appropriate to the study, the scale
used in the model were reused in the study. The scale later was used in a Turkish
context in technology platform was developed and implemented by Sakarya
University Information Systems Department (Ko¢ & Turan, 2014). Since their
study used the scale in Turkish language, the Turkish version of the scale was used
with some modifications and the necessary wording changes to fit the context of

the BS-MFIA usage.

Before applying the scale tool, the reliability measures were considered. The
summary of the scale and Cronbach’s alpha values (that indicate the reliability

levels of the scale) are portrayed in the table below.

Table 5

Source of Subscales and Cronbach’s Alpha Values

Scale Number of Source Cronbach’s alpha
items

Context 7 Dey (2001) 940
Personal initiative and 7 Gao et al. (2008) 875
characteristics

Trust 7 Gao et al. (2008) 978
Perceived usefulness 5 Davis (1989) 947
Perceived ease of use 5 Davis (1989) 915
Intention to use 2 Fishbein and Ajzen 922

(1975); Davis (1989)
Adapted from (Kog, Turan & Okursoy, 2016)

As can be seen from the table above, the internal consistency/ intra-reliability of
the scale is considerably high, which is the main reason behind the choice of this

instrument.
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3.2.3 Ethical Issues

The first ethical issue to be dealt with was to get the informed consent of the
participants. In order to include the participants into the research, each single
participant was informed about the rationale, technique and the procedure of the
research. In addition to being informed about what was being done, the
participants were assured that under no circumstances would their personal
information, including their names or mobile phone data, never be shared with

others.

As a second step, the scale that shaped the core of the scale used was originally
Gao’s research study (Gao et al., 2011) and Turkish version was taken from Kog

& Turan (2014). Written permission was granted by the owners.
3.3  Data Collection Procedures

After the analysis of the pilot study, the final version of the tool was come up with.

Later on, the main data collection procedures took place.

The data were collected via both paper-based and online questionnaire. For the
online version of the questionnaire, Typeform platform have been used. Special
attention was paid in order to keep the face validity of both media high and equal.
Participants made their own choices to fill in the online form or the hard-copy of

the questionnaire.

The data collection procedure took place over a two-month period from April 10
to November 27, 2017. It took place at the two fitness centers of Middle East
Technical University (METU) main campus with the participants who are the

students of the university.

Ethics approval for this study was granted by the METU Human Subjects Ethics
Committee on the 8th of March 2017. Informed consent was obtained from all
participants. All the participants knew that their data were going to be used for a
research; however, no intervention other than the application of the main research

procedure was staged.

37



Beacons that were used in the study were provided by the company LiveBeacon
after giving information about the content of the study. Two LiveBeacons were
planted to the areas (near dumbbells, barbells area for fitness exercises and mat
areas for stretching) in the fitness center. The information about BS-MFIA was

explained in the posters hang on the walls of fitness center.

The posters were used as an advertisement and notification in the fitness centers.
The students who intended to do fitness in the centers were informed about the
study, and the participants volunteering to join the study were given Beacon
supported mobile fitness instructor invitation included the purpose of study,
explanation of study procedures, confidentiality of individual responses,
information about the raffle. They were informed that after the usage, they would
be provided both paper-based or web-link to the online questionnaire tool

according to the convenience to the participant.

When the participants agreed to participate the research, they were also agreed to
download LiveBeacon application, which was already existed for both Android

and 10S systems, on their mobile devices.

Hence, LiveBeacons could trigger the users’ apps when they got close to the
LiveBeacons. A representational map of the fitness center and the locations of the

Beacons are as follows:
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Figure 5. The map of LiveBeacon’s in fitness center

As can be seen in the map, the Beacons were placed in two locations where most
people do their work out and, as a result, need further assistance. This way, it was
aimed that people would join in the research and benefit from this technology by

being a participant in it.

When the participant got close to dumbbell or mat area in the fitness center, the
mobile phone provided the relevant dumbbell, barbell and flexibility related
fitness exercises information. BS-MFI could determine whether he/she was near
the dumbbell-barbell area. When students moved to the stretching area,
LiveBeacons which had been set in advance triggered the LiveBeacon application

in their mobile phones and transmitted necessary stretching exercises to the users.
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The rationale behind how Beacon technology works is portrayed in the figure

below:
a a
(Y
LiveBeacon Area specific content Fitness participants S/he can choose
positioned near to  (prepared in Typeform)  with the LiveBeacon ~ muscles on the
stretching area updated using cloud app automatically application to do
and free weight portal of LiveBeacon. receive a notification  exercises in the
area Each LiveBeacon has when they walk in the  specific area. When
own content configured.  specific area. they move from one

area to another, the
content related with
that area automatically
changes.

Figure 6. The working system of a BS-MFIA

As the figure along with its detailed definition depicts, the Beacon technology acts
like a trainer to the participant. This trainer is able to understand what the
participant thinks he/she needs getting signals about the place he/she spends time
at. The database of BS-MFI is connected with the Typeform which is an online
data collection tool. A cloud portal of LiveBeacon was also used to provide the
update information and was also connected to Typeform to provide necessary

triggered messages for users.

When all these Beacon and cloud technology are managing the process, the
user/participant sees a customized interface on their mobile phone screens. When

close to Beacon, they see the following figure on their mobiles.
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1+ Choose muscle groups that you want to do
exercise with dumbbells and/or barbells. i

[ Chest
[B) Back

[€] Shoulder
@ Biceps
[E] Triceps
[ Legs

[8) Hip

"Bench Press"

Muscles: Pectoralis major, deltoid &n kisim, triceps brachii, serratus anterior.
Movement: Lie back on a flat bench. Using a medium width grip (a grip that
creates a 90-degree angle in the middle of the movement between the
forearms and the upper arms), lift the bar from the rack and hold it straight
aver you with your arms locked. This will be your starting position

From the starting position, breathe in and begin coming down slowly until thi
bar touches your middle chest.

After a brief pause, push the bar back to the starting position as you breathe
out. Focus on pushing the bar using your chest muscles. Lock your arms and
squeeze your chest in the contracted position at the top of the motion, hold fi
a second and then start coming down slowly again. Tip: Ideally, lowering the
weight should take about twice as long as raising it.

Repeat the movement for the prescribed amount of repetitions.

When you are done, place the bar back in the rack

Spotter: It is good to have a spotter if you lift heavy.

Variation: Hands position and the adjustment of angle of the bench

Figure 7. A sample mobile phone screenshot for Free Weight BS-MFIA Area

Notification

As can be seen, understanding the location, and thus the needs, of the

participant, the program offers some possible training alternatives. After the

participant chooses the desired option, specific physical exercises are provided

again. The participant again chooses an exercise suitable for his/her needs.

After the specific exercise is chosen, the mobile application provides the

participant with detailed descriptions of how to do the exercises. The

application uses videos, visuals and explanations on how to do the exercise

correctly. Another sample from the streching zone is as follows:

1+ Choose muscle groups that you want to do
stretching exercise for flexibility ™

& Legs

(8] Hip

[e] Back

[e] Chest and Neck

[E] Arms and Shoulders

[F] Wrist and Fingers

Figure 8. A sample mobile
Notification

» Legs Muscles Stretching Exercises

% ]
by 2
p——
< -
2k L
-

Leg Muscles Stretching Exercises

Take a position from two steps ahead of the
wall. One leg is bent forward, the other leg is
stretched backwards. Keep feet on the ground.
The leg muscles are stretched for 10-30 seconds
so that the body is upright and the head is
above and then relaxed. The same stretching
movement is repeated for the other leg.

phone screenshot for Stretching BS-MFIA Area
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The main logic in both Beacon zone is the same. In both parts, the inclusion of the
participant needs, and choices play an important role and the way the information

is provided via the mobile service is exactly same.
3.4  Data Analysis

Data were analyzed using the Statistical Package for Social Science (SPSS) 22.0
and Analysis of Moment Structures (AMOS) 22.0. Firstly, descriptive statistics
were conducted to provide simple summaries of the sample characteristics. The
second step of data analysis was conducted to test the theoretical model with the
collected empirical data using structural equation modeling. The structural
equation modeling technique is an effective tool for identifying causal
relationships between several constructs and is one in which separate multiple
regression equations are estimated simultaneously (Hair et al., 1998). The
structural model was examined over these criteria; a) the overall goodness-of-

model fit, b) individual casual paths in terms of standardized path coefficients.

3.5  Pilot Study

Pilot studies are mostly conducted if the procedure in data collection and analyses
are well-constructed. They act like a preparation of the main study. They also aim
to indicate if it is possible to arrive at reasonable and valuable results in terms of

both statistics and the field of research.

One of the advantages of conducting a pilot study is that it might
give advance warning about where the main research project
could fail, where research protocols may not be followed, or
whether proposed methods or instruments are inappropriate or
too complicated.

(van Teijjlingen & Hundley, 1998 p.54)

In all three steps of this study, the piloting played an important role. The first step
of piloting was to adopt the scale to the fitness context because scale used in this

study was not applied in fitness context. Some important adoptions about the
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terminologies and language use was needed to be done. As an example, the words
“fitness center” were replaced with “daily fitness workout”. Then, the scale was
applied to 15 people to check if the items in the scale suited to the fitness context
and to see whether the BS-MFIA was working properly. This application helped
the researcher understand if the scale in its adapted form is suitable to go on with
the main study. Afterwards, exploratory factor analysis was conducted. It was
concluded that some of the items were not directly appropriate to the scope of this
study. Some of the items were excluded from the scale because of low loading
values (< .32) (Tabachnick & Fidell, 2012). In order to make the scale more
compact in terms of content and context, these items were eliminated in the further
stages of the study. Out of 33 items, 23 items were found to be relevant and it was

concluded that these 23 items were the ones to be used in the following stages.

As the second step of the pilot study, with 23 items scale confirmatory factor
analysis (CFA) was conducted. In this step, the purpose was to check if the
instrument fit in the model to be applied (SEM). With the CFA results of 205
participants who provided data for this step, it was proved that the model and the
scale items complied with each other. Therefore, it can be concluded that the tool

fit in the model to be applied in this study.

As the final step of this research, relations between the following constructs were
analyzed: context and perceived usefulness (PU), context and perceived ease of
use (PEOU), PEOU and PU, PU and intention, PEOU and intention, trust and
intention (for a detailed visual representation of the associational relations see
figure 4). At this point, the variable context along with the variables PEOU and
PU are analyzed to see how they affect each other if they do. Also, the relationship
between these variables and the intention to use was under investigation. The
results indicate that all the mentioned constructs have a statistically significant
positive effect on the intention to use the system, with trust being the most

influential.
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3.6 Validity and Reliability Issues

Validity is a construct that claims a study should asses what it claims to assess.
That is, the content of the data collection instrument needs to fit in the context in

which it is going to be used. This concern is overcome by the EFA and CFA.

Firstly, an already validated research tool was chosen. Secondly, 3 experts who
are fitness trainers, and instructors from the department of Physical Education and
Sports and English Language checked the data to provide the validity in terms of
content and language. Additionally, contents used in the study were chosen by and
with the approval of the instructors of the Physical Education and Sports
Department of METU and sports trainers. The instructions for the exercises and
pictures were taken from the books about exercise guidance for weight training
and stretching (Altun & Kogak, 2010; Altun & Kogak, 2013). Lastly, videos were

taken from the website, Exrx.net, which provides the copyright of the videos free.

Reliability of a test means that the test can give similar results if tested in different
times. Therefore, reliability is intricately interwoven with the idea of consistency.
The consistency of the retained factors is assessed calculating Cronbach’s alpha

coefficient.
3.7  Assumptions

The study is based on the following assumptions:
1. The participants downloaded LiveBeacon application to their phones.
2. The participants understood the functions and functionalities of the BS-
MFIA adequately.
3. After testing BS-MFIA, the participants paid attention to each item in the
questionnaire and responded them accurately.
4. The participants were honest when answering the questions in the

questionnaire.
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CHAPTER IV

RESULTS

4.0 Presentation

The aim of this chapter is to present the quantitative results of pilot and main
study. The chapter opens with a detailed report of findings and it develops with
one by one responses to the hypothesis proposed at the beginning of this

dissertation.
4.1  Results for the Pilot Study

In this study, the Mobile Services Acceptance Model was used to determine the
factors that affect the adoption and the usage of the mobile services acceptance
model in fitness context. In order to determine the factor structure of the scale in
fitness context in a Turkish sample firstly EFA was conducted. EFA aims to
explore the factor structure depending on the correlations between the variables
(Tabachnick & Fidell, 2013). While selecting the items to be included in the scale
in EFA, it is considered that the eigenvalues of the items should be at least 1
(Shevlin & Lewis, 1999), factor loadings of the items should be at least .32
(Tabachnick & Fidell, 2012). Secondly, identified factor structure evaluated with
confirmatory factor analysis (CFA) in a different sample of respondents. CFA is
a statistical technique frequently utilized to measure whether measurement
instruments are consistent with the data, CFA has been conducted to confirm the
factor structure of the scale determined by EFA (Graham, Guthrie, & Thompson,
2003).
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4.1.1 Exploratory Factor Analysis Results

In this study, using a Turkish fitness context exploratory factor analysis was
analyzed with an aim to understand the associational relations among the

constructs of mobile fitness technology.

The number of participants was chosen considering the ratio of number of subjects
to the variables (N/p) necessary to be able to create internal validity in internal
validity studies. For the sample size, at least N/p>5 is necessary; however, N/p>10
is also acceptable (Hair, 2006). With this calculation, 178 sample was considered
adequate for the 33-item scale. The means of the items which were between 3.56
and 3.98. Before the investigation of the exploratory factor analysis, pre-
determined assumptions including Skewness-Kurtosis values, histograms and Q-
Q Plots were checked. The Skewness and Kurtosis values were found between -

3.00 and +3.00 (Tabachnick & Fidell, 2007) and given below (Table 6).
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Table 6

Descriptive Statistics and Skewness-Kurtosis Values

Variables Mean SD  Skewness Kurtosis
Usefulness 1 3.59 81 -.12 -.12
Usefulness 2 3.56 95 -47 -.35
Usefulness 3 3.59 .94 -33 -.58
Usefulness 4 3.66 .94 -.20 -73
Usefulness 5 3.70 .94 -.38 -40
Ease of use 1 3.83 .87 -51 -.04
Ease of use 2 3.85 91 -.68 22
Ease of use 3 3.94 .83 -.57 26
Ease of use 4 3.98 81 -.78 1.05
Ease of use 5 3.98 .79 -.57 47
Trust 1 3.85 91 -.32 =77
Trust 2 3.74 .96 -40 -49
Trust 3 3.91 .94 -44 -.67
Trust 4 3.77 1.05 -49 -.62
Trust 5 3.78 1.05 -.56 -37
Trust 6 3.78 1.01 -.54 -.38
Trust 7 3.79 1.02 -.55 -.36
Personal characteristics_1 3.98 .92 -.55 -.36
Personal characteristics 2 3.69 1.05 -51 -22
Personal characteristics 3 3.07 1.12 -.14 -51
Personal characteristics 4 3.59 .94 -42 -.18
Personal characteristics 5 3.70 1.07 -40 -.79
Personal characteristics 6 3.69 .98 -.46 -.33
Personal_characteristics 7 3.74 97 -.46 -.36
Context 1 3.70 1.01 -.57 -.17
Context 2 3.62 1.05 =57 -.28
Context 3 3.64 1.06 -.63 -21
Context 4 3.63 1.05 -.53 -23
Context 5 3.71 1.01 -.58 -.16
Context 6 3.78 1.03 -.61 -.20
Context_7 3.61 1.09 -52 -33
Intention_to_use 1 3.75 1.03 -.63 -.14
Intention_to_use 2 3.82 1.10 -75 -.13

Before the application of the factor analysis, the values of Barlett test of sphericity
and Kaiser-Meyer-Olkin were investigated. Bartlett test of sphericity resulted
statistically significant, y*(df = 253) = 3736.6, (p < .05). The results supported the
factorability of the correlation matrix as in Table 7. Kaiser-Meyer- Olkin (KMO)
test that scored .91 indicated an important recommended value of .60 (Kaiser,

1974; Tabachnick & Fidell, 2007).
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Table 7

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 91
Bartlett’s Test of Sphericity ~ Approx.Chi-Square 3736.6
df 253
Sig. .00

p<.05

As an indicator of multivariate normality, Mardia’s test result was not found
significant (p > .05). It indicates that multivariate normality assumption was met,
hence maximum likelihood was selected as an extraction method. Maximum
likelihood method gives factor loadings for the sample population and it increases

the possibility of sampling (Tabachnick & Fidell, 2012).

To be able to get an idea about the factorability, correlation matrix should be
controlled by checking correlation coefficients of .30 and above. The items can be
said to correlate for this study because they ranked higher than .30 (Hair et al,
2006).

Table 8 below highlights the existence of factorability in this study. Although all
of the scores did not surpass the .30 threshold, still the R can be considered as

factorable.
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Considering the results of the exploratory factor analysis with Maximum
Likelihood and Promax with Kaiser Normalization method seven items that were
under “personal initiative and characteristics” were eliminated from the scale,

because of loadings lower than .32 (Tabachnick & Fidell, 2012) observed.

Also, it was observed that many items under the “personal initiative and
characteristics” were scattered to different factors. The items scattered are: PIC1.
“I am capable of using the BS-MFIA”, PIC2. “I have fun using the BS-MFIA”,
PIC3. “I prefer to be the first one using the BS-MFIA”, PIC4. “Using the system
gives me an advantage over those who don’t”, PICS. “I would only use the BS-
MFIA if it was available for me”, PIC6. I find it rewarding to use the BS-MFIA,
PIC7. “Using the BS-MFIA is a good idea.”

Two items about “trust factor” and an item from “context factor” were taken out
from the scale because of loadings lower than .32 (Tabachnick & Fidell, 2012)
and because of the cross-loadings. On the other hand, two items regarding
“context factor” was loaded under “intention to use factor”. As a result, “intention

to use factor” was decided to have four items which have common meanings.

Preacher & Maccallum (2003) stated that a factor fewer than three items accepted
as weak and unstable. The factors in this study are strong enough because each
factor has at least four items that measure more than .32 (Tabachnick & Fidell,
2012). Thus, this factor model can be the considered as the final factor model

(Table 9).
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Table 9

Summary of Factor Loadings

Factors

1 2 3 4 5

T 4 91

TS5 .86

T6 .76

T3 71

T 7 .66

E 4 74

E 3 .70

E 1 .62

ES .59

E2 .58

U3 .88

U2 .86

U 4 .55

U1 .54

U 32

C7 91

Int 1 81

Int 2 .56

Co6 53

C 4 93

C3 .80

C2 .55

C>5 49
Extraction Method: Maximum Likelihood.
Rotation Method: Promax with Kaiser Normalization.

Note. Factor 1 = Trust; Factor 2 = Ease of Use; Factor 3 = Usefulness;
Factor 4 = Intention; Factor 5 = Context

The best way to determine the number of factors of the scale is checking more
than one method. Therefore, in order to determine the exact number of factors,
eigenvalues (Table 10) was also checked. Identifiable factors were needed to have
eigenvalues greater than 1 (Shevlin & Lewis, 1999). When looking at Table 10
below, it can be seen that five factors were greater than 1 and they explained the

64% of the variance.
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Table 10

Eigenvalue, Percentages of Variance and Cumulative Percentages

Factors FEigenvalue % of Variance Cumulative %
1 8.92 38.79 38.79
2 1.78 7.72 46.51
3 1.68 7.30 53.81
4 1.27 5.51 59.32
5 1.06 4.61 63.93

Note. Factor 1 = Trust; Factor 2 = Ease of Use; Factor 3 = Usefulness;
Factor 4 = Intention; Factor 5 = Context

The correlation level between the factors were also investigated by calculating the
correlation levels among them. They ranged between r =.52 and r =.69. As Table
11 pointed out that factors are moderately and positively correlated with each
other. The correlation level between the factors also provides discriminant validity

for the scale of this study.

Table 11

Factor Correlation Matrix

Factors | 2 3 4 5
1 1

2 52 1

3 .64 55 1

4 .69 .61 .55 1

5 .60 .55 .68 .60 1

Extraction Method: Maximum Likelihood

Rotation Method: Promax with Kaiser Normalization.

Note. Factor 1 = Trust; Factor 2 = Ease of Use; Factor 3 = Usefulness;
Factor 4 = Intention; Factor 5 = Context

4.1.2 Confirmatory Factor Analysis Results

Identified factor structure was evaluated with confirmatory factor analysis (CFA)
in a different sample of respondents (n =210). Confirmatory factor analysis differs

from exploratory factor analysis by allowing the researcher to impose a structure
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or model on the data and test how well that model “fits.” The “model” is a
representation of (a) the number of factors, (b) whether the factors are correlated
or uncorrelated and (¢) how items are associated with the factor (Haggerty et al.,

2011).

The confirmatory factor analysis was conducted using the maximum likelihood
method by the program AMOS 22. The model was composed of five factors and
twenty-three items that were come up with using the results of exploratory factor

analysis.

As the main purpose of this section of the research is to understand if the items of
the scale fit in the model to be analyzed, some fit indices were used. The fit indices
are supposed to indicate how adequate the model is. Following is a table that

depicts what the acceptable levels of fit indices are.

Table 12

Fit Indices and their suggested acceptable thresholds

Fit Index Summary of Fit Indices

Chi-square Low X? relative to degrees of freedom with an insignificant p
value (p > .05)

Chi-Square/df  X%/df <3 (Kline, 2004)
X?/df <2 (Tabachnick & Fidell, 2007)

GFI .90 < GFI, acceptable (Maruyama, 1998; Schumacker &
Lomax, 1996)

CFI1 .95 < CFI (Hu & Bentler, 1999)

RMSEA RMSEA < .05, close fit; .05 < RMSEA < .10, mediocre fit;

RMSEA > 1, poor fit (Browne & Cudeck, 1993)
RMSEA < .08, adequate fit (Jaccard & Wan, 1996)
0.08 < RMSEA < .05 mediocre fit; RMSEA > .10, poor fit
(MacCallum, Browne, & Sugawara, 1996)
RMSEA < .06 (Hu & Bentler, 1999)
RMSEA < .07 (Steiger, 2007)
SRMR SRMR < .08 (Hu & Bentler, 1999)
NFI (TLI) .90 < NNFI, acceptable (Maruyama, 1998; Schumacker &
Lomax, 2004)
.95 < NNFI (Hu & Bentler, 1999)

53



*RMSEA: Root mean Square Error of Approximation; CFI: Comparative Fit
Index; GFI: Goodness of Fit Index; NFI: Bentler-Bonet Normed Fit Index;
(S)RMR: Standardized Root Mean Square Residual

Chi square (x2) is a very common fit index to understand if the data analyzed and
the model fit in each other appropriately (Quintana & Maxwell, 1999; Weston &
Gore, 20006). If the significance level of y2 is an indicator that the model does not
fit the data. On the other hand, if the significance level of %2 is low, this implies
that the model fits in the data (Weston & Gore, 2006). Moreover, a nonsignificant
x2 implies a similarity between the covariance matrix and the re-construct model

(Schumacker & Lomax, 2004, p.81).

Goodness of fit index (GFI) uses a sample covariance matrix (S) and evaluates if
the relative amount of variance and covariance in it. The explanation of GFI can
be one with population covariance matrix (X). The possible values fall between 0

and 1.0. The higher the value, the better the fit is (Bryne, 2010).

Comparative fit index (CFI) is a comparative measurement of the advancement of
the fit of the model. Its other name is null model or independence model because
it is able to show if there is no relational cause among the variables in the study.
CFI values range from 0 to 1.0. Similar to other indices, a value close to 1 is an

indicator of a good fit (Weston & Gore, 2006, p. 742).

Root mean square error of approximation (RMSEA) is a type of index which aims
to fix and stabilize the model’s complexity. If two different models are both able
to explain the data well, it can be claimed that the model can indicate RMSEA
value of 0. This value 0 indicates an exact fit. Also, any value under .05 indicates
a close fit. If the value is higher up to .05 to .08, it can be claimed that there is a
fair fit. Any value between .08 and .10 is an indication of a mediocre fit, and the
values over ten or more is a sign of a poor fit (MacCallum, Browne, & Sugawara,

1996).

Standardized RMR is a measure of the possible difference which appears between

the model and the data (Weston & Gore, 2006). This can be considered as a

54



discrepancy. That is why, the smaller the number is, the better the fit is. It is
numbered between 0 to 1.00. It is a sign of well-fitting model, if the value is
smaller than .05, this shows that the model and the items fit in each other and the

discrepancy is relatively and adequately low (Bryne, 2010).

In this study, the findings on the confirmatory factor analysis suggest values in the
statistically acceptable range (y*> = 466.012, df = 219, y2/ df =2.13; GFI = .91,
CFI = .95; RMSEA = .052; TLI = .94; SRMR = .043). The results indicate that
the tool used in this study fits with the model.

Following is a table that portrays the numerical findings of the study. The
comparison of each single item with the norm values (values that are statistically
acceptable and/or nonacceptable) show that the model and the items of the

questions are compatible with each other.

Table 13

Goodness of fit indices of confirmatory factor analysis

P df ,*/df RMSEA GFI TLI CFI SRMR

Hypoth 466.012 219 2.13 .052 91 .94 .95 .043
esized
Model

The results of CFA (Table 13) and detailed results of fit indices are shown in the

diagram below. The items and findings can be visually represented as follows:
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Confirmatory Factor Analysis (CFA) Model Fit Indices:
. x2/d.f. =2.13 (x2 = 466.012, d.f.= 219)

. RMSEA = .052

.GFI=.91

.TLI=.94

.CFI=.95

. SRMR = .043

p<.05

Figure 9. Tllustration of the confirmatory factor analysis of modified mobile

service acceptance model
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The figure above illustrates the final version of the model specification. The boxes
shown with U, E, T, C and Int symbolize the items used in the study. It shows how
the items and the constructs (usefulness, ease of use, trust, context and behavioral
intention) are related. The values represented on the arrows show the relationship

between the construct and items.

Also, Figure 9 showed the association among the constructs and how well the
constructs fit in each other. The values are again provided on the arrows and they

indicate the statistical correspondence.
4.1.3 Internal Consistency of the Scale

After conducting the exploratory factor analysis, and determining the factor
structure of the scale, Cronbach’s alpha values were computed for the internal
consistency issues of the retained factors. Following is a table summarizing the

results of Cronbach’s alpha coefficient values.

Table 14

Internal Consistency of the Factors

Factors Cronbach’s Number of

Alpha Items
Perceived usefulness .83 5
Perceived ease of use .79 5
Trust .89 5
Context .80 4
Intention to use .82 4

As it can be observed on Table 14 above, Cronbach alpha values (a > .70) of the
items were reasonably high (Nunnally, 1978). The consistency level of PU factor
was calculated as a = .83, the alpha level of the PEOU factor was as o =.79. The
level of trust was evaluated as a = .89. The score of the context in terms of internal

consistency was a = .80 and the intention to use factor was calculated as o = .82.
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Considering that .70 is a cut-off point to point out reliability of the investigated
factor, it can be claimed that the tool used in this study is reliable enough to be

able to measure the factors (Fraenkel & Wallen; 2000).

It was also checked if the Cronbach’s alpha coefficient values gets higher when
any of the items are deleted. The results in table 15 showed that the Cronbach’s
alpha coefficient values did not rise, so there was no need to eliminate any of the

items.

Table 15

Internal Consistency of the Items if item deleted

Items Cronbach’s Alpha

if Item Deleted
PUI. Using the BS-MFIA would increase the efficiency of 79
my daily fitness work
PU2. The BS-MFIA would allow me to find exercise areas 0
in the fitness center
PU3. The BS-MFIA would make it easier to keep track of 79
my weekly Fitness tasks
PU4. The BS-MFIA would allow me to better schedule my 79
time '
PUS. The BS-MFIA would be useful for me as a fitness 32
participant '
PEOU 1. Learning to operate the BS-MFIA would easy for 75
me. '
PEOU 2. I would easily find the information I am looking 75
for using the BS-MFIA
PEOU 3. I would find the user interface of the BS-MFIA 74
clear and intuitive.
PEOU 4. I would find the BS-MFIA to be flexible to 74
interact with. '
PEOU 5. I would find the BS-MFIA to easy to use. 716
T1. If the BS-MFIA protects the privacy of its users .87
T2. If I feel confident that I can keep the BS-MFIA under 26
control. '
T3. If I feel confident that the data returned by the BS- 36
MFIA is reliable. '
T4. If I believe it is risk-free to use the BS-MFIA. .86
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Table 15 (continued)

T5. If it is safe to use the BS-MFIA. .87
C1. If most people around me are using the BS-MFIA. .81
C2. If I had nice experience in using mobile services 7
before. '
C3. If the university encourage students to use the BS- 70
MFIA. '
C4. If the BS-MFIA was easy to obtain and install 78
I1. If it is meaningful/relevant to my daily fitness tasks. .80
12. If I did not have Access to a desktop computer or 76
laptop. ’
I3. Assuming I have access to the BS-MFIA, I intend to 74
use it. '
4. Given that I have access to the BS-MFIA. I predict that 79

I would use it.

Note. PU: Perceived usefulness; PEUO: Perceived ease of use; T: Trust; C:
Context; I: Intention

4.2  The Results of Main Study
4.2.1 Structural Equation Modeling Results

To examine the hypothesized relationships in this study, the causal model was
tested using the maximum-likelihood estimation procedure of Analysis of
Moment Structures (AMOS) version 22. The fit indices (for further discussion see

4.1.2) in this analysis is also acceptable for this study.

Keeping in mind that the acceptable values are the same, the SEM analyses,

similar to CFA analysis yielded affirmative results.

Results for this analysis yielded acceptable values as follows; (y°= 679.535, df =
224, y2 / df = 3.03; GFI = .91, CFI = .95; RMSEA = .053; TLI = .94; SRMR =
.049). The results of the study indicated that the constructs fit in the model and the
model is applicable in the fitness context. The model is not rejected taking the

acceptable interval of goodness of fit statistics as the basis.

The following table portrays the results of SEM in comparison with the acceptable

levels of fit indices.
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Table 16

Fit indices for the structural equation model

Fit statistics Decision criteria (source) Result
21 df <3 (Kline, 2004) 3.03
GFI .90 < GFI (Maruyama, 1998) 91
SRMR SRMR < .08 (Hu & Bentler, 1999) .049
RMSE RMSEA < .08 (Jaccard & Wan, 1996) .053
CFI .95 < CFI (Hu & Bentler, 1999) .95
NFI(TLI) .95 <NNFI (Hu & Bentler, 1999) 94

As can be seen in the table 16, when all the fit indices are examined in detail, it
can be concluded that SEM analyses indicate acceptable results. Following is a

visual representation of the results of the overall model:
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As can be seen in the figure, perceived usefulness and ease of use have similar
effects (B = .25) on the intention to use. It is followed by trust (B = .43). Trust
ranked first in terms of influence. In addition to this, context has a considerable
high influence on usefulness (p = .44) and ease of use ( = .54), which results in
an indirect effect on intention to use. The context factor accounted for 29%
variances in perceived ease of use and 56% variances in perceived usefulness. All
factors within the structural model, together explained the 39% variances in

intention to use BS-MFIA.

4.3  Overall Results
The overall results of this study are three folds:

(1) The EFA tests confirmed the usability of this test for measuring if the items
can fit in the constructs of fitness context.

(i1))  The CFA tests confirmed the fact that the model can be applied to the data.
(1))  The overall findings of SEM also indicate that there are significant
influences between the factors and the intention to use as well as among the

factors, themselves.

The hypotheses were tested using structural equation modeling analysis. The
strengths of path relationship are presented with standardized path coefficients,
which are the same as the beta weight in a multiple regression. The standardized

path coefficients between the constructs were presented in Figure 10.

Hypothesis 1: Fitness participants’ perceived ease of use has significantly and
positively influenced their intentions to use the BS-MFIA (B = .25, p <.05).
Hypothesis 2: Fitness participants’ perceived usefulness has significantly and
positively influenced their intentions to use the BS-MFIA (B = .25, p <.05).
Hypothesis 3: Fitness participants’ perception of trust has significantly and
positively influenced their intentions to use the BS-MFIA (B = .43, p <.05).

Hypothesis 4: Fitness participant’ perception of context has significantly and
positively influenced their perceived usefulness of the BS-MFIA (B = .44, p <
.05).
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Hypothesis 5: Fitness participant’ perception of context has significantly and
positively influenced their perceived ease of use of the BS-MFIA (B = .54, p <
.05).

Hypothesis 6: Fitness participants’ perceived ease of use has significantly and
positively influenced their perceived usefulness of the BS-MFIA (B = .41, p <
.05).

Table 17: Path co-efficient and t-values for structural model

Hypotheses Causality Path t Result
coefficients  values
H1 Fitness participants’ perceived .25 2.75 Confirmed

ease of use has significantly
and positively influenced their
intentions to use the BS-
MFIA.
H2 Fitness participants’ perceived .25 2.84  Confirmed
usefulness has significantly
and positively influenced their
intentions to use the BS-
MFIA.
H3 Fitness participants’ 43 6.84 Confirmed
perception of trust has
significantly and positively
influenced their intentions to
use the BS-MFIA.
H4 Fitness participant’ perception .44 5.95 Confirmed
of context has significantly
and positively influenced their
perceived usefulness of the
BS-MFIA.
H5 Fitness participant’ perception .54 6.68 Confirmed
of context has significantly
and positively influenced their
perceived ease of use of the
BS-MFIA.
H6 Fitness participants perceived .41 5.29 Confirmed
ease of use has significantly
and positively influenced their
perceived usefulness of the
BS-MFIA.

p<.05
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CHAPTER V

DISCUSSION

5.0 Presentation

This chapter of the study includes an overview of the study, the discussion of the
results, practical and academic implications, limitations, and recommendations for

future researches.

5.1 A Study Overview

The general purpose of this study was to contribute to the knowledge of adoption
behavior of BS-MFIA and the development of Beacon technology in the fitness
and exercise field. Another goal of this study was to empirically test the theoretical
model of Mobile Service Acceptance Model with the collected data and evaluate

the validity of the model and its scale.

It is a well-known fact that mobile phones have a great place in modern people’s
lives in 21 century. Most people carry their mobile phones everywhere and for
almost a decade they have used smart phones since they provide convenience.
Since, it would be impossible to keep sports and mobile phones separate in fitness
centers, a more pragmatic approach was taken in order to utilize the benefits of
the mobile phones. In some studies, this positive relation was proven, and they
showed evidence about the fact that mobile phone-based approaches encourage

the physical activity (Monroe, Thompson, Bassett, Fitzhugh, & Raynor, 2015).

It is significant to state here that not only mobile phones but also applications have
an impact on people’s life-styles. Owing to using it almost everywhere, it should
be encouraged to use it in fitness centers. The important point here is to promote

the applications in order to make them useful. Recent studies have displayed that
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using a mobile phone application has a positive impact on life style, and fitness
applications can be an instrument for that (Minerva Medica, Gabbiadini, &
Greitemeyer, 2018). Therefore, both mobile phones and applications have gained
importance in sports sector, and they ought to be used in the area so as to increase

the benefits.

With the need of an application for individual testing of Beacon technology in
fitness centers, the application named BS-MFIA was developed for the study. The
feeds functioning in BS-MFIA are location based; therefore, specific and
supportive information about fitness can be provided, when necessary. With these
qualities, it is obvious that BS-MFIA is different than other mobile information
services on the fitness & sports market. Beacon, which is a new generation of low-
cost Bluetooth devices, is a device that allows fitness centers to track the exact
location of members via their mobile devices, and this characteristic is useful for
both fitness centers and their members by providing centers the location of their
members and giving members the information they need to get such as tips about

health or exercise.

This study has showed how Beacon technology works in fitness centers whereby
triggering the mobile device and providing the relevant exercise information to
the members about intervention, promotion and demonstration of the right

exercise technique.

5.2 Discussion of Results

In this part, the results of the study were discussed. After analyzing the pilot study,
the results supported the idea that the items under personal characteristics and
initiatives needs to be removed in the main study as supported by the literature.
For instance, in a study which measured the effect of mobile information system
in higher education, personal initiatives and characteristics were found to have no

significant effect on intention in the study (Tugba Kog, Turan, & Okursoy, 2016).
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The study was also researched in Turkish context and provided the same results

(Tugba Kog¢ & Turan, 2014).

After removing the aforementioned items, the results of the SEM analysis showed
that all of the hypotheses proposed in MSAM are supported (Table 18). The total

variance explained in intention to use BS-MFIA (39%).

Table 18

Summary of the results

Hypotheses Result

H1. Fitness participants’ perceived ease of use will Accepted

significantly and positively influence their intentions to use

the BS-MFIA.

H2. Fitness participants’ perceived usefulness will Accepted

significantly and positively influence their intentions to use

the BS-MFIA.

H3. Fitness participants’ perception of trust will significantly =~ Accepted

and positively influence their intentions to use the BS-MFIA

H4. Fitness participant’ perception of context will Accepted
significantly and positively influence their perceived

usefulness of the BS-MFIA.

H5. Fitness participant’ perception of context will Accepted
significantly and positively influence their perceived ease of

use of the BS-MFIA.

H6. Fitness participants perceived ease of use will Accepted
significantly and positively influence their perceived

usefulness of the BS-MFIA.
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Overall, the results of the SEM analysis showed that perceived ease of use,
perceived usefulness, trust and context play an important role in participant’s
intentions to use the BS-MFIA. Perceived usefulness positively influences
behavioral intention to use the BS-MFIA. Perceived ease of use positively
influences perceived usefulness. At the same time, perceived ease of use indirectly
influences intention to use the BS-MFIA through its direct influence on perceived
usefulness and intention. Trust positively influences behavioral intention to use
the BS-MFIA. Context indirectly influences intention to use the BS-MFIA
through its direct influence on perceived ease of use and perceived usefulness.
The following part discusses the results related to each hypothesis in a detailed

way.

Research Hypothesis 1: Fitness participants’ perceived ease of use will

significantly and positively influence their intentions to use the BS-MFIA.

The findings indicated that the perceived ease of use (PEOU) significantly and
positively influenced fitness participants’ intention towards using the BS-MFI. In
other words, system needs to be easy to use so that fitness participants have more
confidence to use it. Likewise, in similar studies, PEOU also affects intention to
use in the mobile government system (Osman, 2013). Perceived ease of use or
flexibility to use has also positive impact on the behavioral intention of the
consumers to mobile internet (Das, 2011). Practicality is also another preference
of the system and can affect fitness participants’ acceptance decisions
significantly. Therefore, this study supports the claim that easy interaction
between user and mobile application in the BS-MFIA may improve the
participants’ intention towards using it. In short, the developers of the application
or similar systems should pay attention to make the interface simple since the

easier users find the usage of application, the more they tend to use it.
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Research Hypothesis 2: Fitness participants’ perceived usefulness will
significantly and positively influence their intentions to use the BS-MFIA.

Study findings suggested that perceived usefulness (PU) influences intention to
use BS-MFIA, which is also similar with the literature. A study which searched
information technology also found that PU mainly influences the intention (Hu,

Chau, Sheng, & Tam, 1999).

When users find the application good for their benefits, their intentions to use it
directly increases. Therefore, PU was stated to be an important predictor in
researches that study technology acceptance was also confirmed in previous
studies, as well. A study which tested Technology Acceptance Model for the
acceptance of the internet banking confirmed the PU as significant (T. Ramayah,
Ma’ruf, Jantan, & Mohamad, 2002). The ease of use was also studied on electronic
mail system longitudinally, and the study supported the idea that Technology
Acceptance Model could be accepted as a beneficial instrument to predict
intentions to use an information system (Szajna, 1996). Another study searched
the effect of PU on ticket purchase for the 2010 FIFA Soccer World Cup™. The
study found that PU of the Internet had a significant and positive effect on the
attitude of using it for buying tickets (Dhurup, Surujlal, & Mahlangu, 2011).

As both this study and previous studies supported, perceived usefulness is very
important for intention to use the BS-MFIA. Users should be convinced that to
use this mobile system will be fruitful for them in order to start and go on using
it. It should be taken into consideration that items below PU include things as
increasing efficiency or keeping tracks of weekly fitness tasks, so using the
technology in fitness sector will be likely to indirectly increase not only the
efficiency but also amount of going on doing fitness. Unless users find a system
useful, they may give up using it, but after feeling that it is beneficial, they will go
on, and it may even make them more conscious fitness participants, which may
yield many positive results. Hence, if technological systems provide the increase

of PU, productivity and performance of the systems are more likely to increase.
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Research Hypothesis 3: Fitness participants’ perception of trust will
significantly and positively influence their intentions to use the BS-MFIA.

This study showed that trust factor influenced intention to use the system more.
Trust is described as a crucial factor, and recommended to build consumer trust if
an investment in Beacon technology, which is also defined as innovative

opportunity, is intended (Moody, 2015).

Kaasinen (2005) found trust as a factor that affects the acceptance of mobile
services and described it as specific and important. Similarly, Keat & Mohan
(2004) defined trust as a mixture of familiarity, fame, and experience. Therefore,
trust is seen as one of the most important factor that companies should have.
Indeed, users need to trust the application in terms of being safe or risk-free and
include reliable data. Trust factor is one of the most notable factor that influence
the intention not only in sports sector but also in other fields. For instance, in
health sector, trust was found to be significant. In their study, Oliver & Miiller
(2013) stated that trust plays an important role in the adoption process of mobile

health application.

It can be stated that if users do not trust the system, they will avoid using it because
as examined before, trust affects decision, and trust is a need (Gefen, Karahanna
& Straub, 2003). Since the effect of trust is the most significant on the intention
of using the application, it is the thing that developers pay the most attention.
Users would like to rely on the application they are using and the data it offers.
They should know that the information of the data is approved by the authority,

and the application is not a thing they need to be worried about.

In short, trust factor is really important for fitness participants’ preference to use
the system, so each part of the system, which are mobile applications and Beacon,
should help fitness participants build trust, and system developers need to more

concentrate on this factor.
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Research Hypothesis 4: Fitness participant’ perception of context will
significantly and positively influence their perceived usefulness of the BS-
MFIA.

Perception of context was found to be a higher determinant for perceived
usefulness, and influence intention. When users feel to be encouraged to use the
system or feel that people around them use it, their intention to use it increases.
The application should offer pleasant experiences to the users and be easy to
obtain and install. Also, being a popular application may have an effect. Especially

when the authority supports to use the system, the tendency significantly rises.

The importance of context was highlighted in the literature. A study searching for
mobile ticketing service pointed out that context is an important determinant for
the intention of consumers to use the system (Mallat, Matti, Tuunainen & O&rmni,
2009). Therefore, it can be concluded that perception of context has a significant

effect on perceived usefulness.

Research Hypothesis 5: Fitness participant’ perception of context will
significantly and positively influence their perceived ease of use of the BS-
MFIA.

As stated before, context is a significant factor, and it is also an important
determinant for perceived ease of use and influence intention.

A study which proposed and tested an adoption model of mobile gaming found
that context is the most powerful predictor of mobile game adoption. Context has

a significant effect on perceptions of mobile gaming (Liu & Li, 2011).

In addition, context can also define the usage behavior, and describe more than
personal characteristics (van de Wijngaert & Bouwman, 2009). Therefore, context
is very important for both mobile applications to be preferred and Beacon’ s

customized messages, so users can understand and be eager to continue to follow.
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In sum, the use of a mobile service is also dependent on the context. When
integrated in certain contexts, users tend to value the mobile services (Verkasalo,
2009). With the significant result of the study, it can be concluded that users are

apt to use the Beacon technology in fitness centers.

Research Hypothesis 6: Fitness participants’ perceived ease of use will
significantly and positively influence their perceived usefulness of the BS-
MFIA.

The results indicate that if people perceive the system components as easy-to-use,
more participants become users of the BS-MFIA as they perceive the BS-MFIA

useful and prefer to use it in fitness centers.

Also, perceived ease of use indirectly influences fitness participants’ intention to

use the BS-MFIA through perceived usefulness.

Similarly in previous researches, PU, PEOU, trust and security were found to have
a directly influence on the intention to use mobile services in other contexts as in
health context in the United Arab Emirates (Alloghani, Hussain, Al-Jumeily, &
Abuelma’atti, 2015).

In another study, learners’ intention to use a new learning environment was
searched, and the study concluded that perceived usefulness has a significant

effect on the behavioral intention to use (Balog & Pribeanu, 2010).

In a different context, a study showed that perceived usefulness, perceived ease of
use, and attitude were determinants of the acceptance of the Electronic

Performance Support System (Sumuer & Yildirim, 2015).

After the analysis of the results and examining the hypothesis, it can be concluded
that the findings of the study are important due to providing a theoretical

background for Beacon technology in fitness industry and paving the way for
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mobile fitness application developers who could better understand the consumers’
intention to use a mobile service. To understand users’ intention whether to use
this technology for their fitness development or not will provide valuable
information for technological developments in this field. This study contributes to
the field since there are only a limited number of researches on Beacons- using
Beacons in fitness industry, specifically. By identifying challenges and
opportunities of the technology, it helps to get the attention of researchers to make
further researches using the technology, and of developers who may have

questions whether to use it.

Besides, this study provides specific suggestions to the industry about how to
provide engaging experiences using the technology in this dissertation.
This study has integrated the Beacon technology to the mobile app to serve the

needs of fitness participants.

Beacons can still be counted as ‘new’, so they still need to be studied. The study
has the aim of contributing to fill this gap. It is not surprising to get attention from
different fields since they are markedly efficient in many ways. First of all, they
are small and low-cost. Therefore, they are reachable and reasonable for many
people. Second of all, they have a complicated system with sensors because of
being a product of a recent high technology, but their usage is simple which can
make them attractive for a wide variety of people —from businessmen to educators.
Therefore, it is supposed to be used in fitness sector, as well. Third of all, while
providing a different experience to users, they do not create a more difficult
environment for users as many technological systems are claimed to do. They are
easy to install, but enjoyable to use. When all these qualities are taken into
consideration, Beacons have a promising future, and the users will probably
highly increase in number soon. In fact, in 2015, approximately four million
Beacons were in use, and around four hundred million Beacons are estimated to

be in use by 2020 (Statler, 2016).
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Furthermore, as technology is growing by leaps and bounds, people’s lives in
modern world are getting smarter. Smart technologies are spreading very fast,
and smart technology is getting engaged in almost all areas. The usage of smart
technology is spreading in not only homes, but also other social places. With
that, location services are widely used. However, location services are mostly
available in bigger places like showing the place the user in. Beacon technology
helps here by contributing the ‘smart lives’ and providing the indoor location
of users (Huh & Seo, 2017). Using this indoor location system in fitness centers

may give a not only familiar but also charming experience to users.

Using the Beacon technology has a bright future in fitness sector. It will help
fitness centers to track their members through their smart phones, and this may
help them to understand if members follow a regular and suitable pattern. Plus,
they will have the opportunity to determine the most and least used equipment
in centers. With that data, they may adjust their financial and business plans
since they can decide the purchases and maintenance plans accordingly. What
is more, data about members’ behaviors can give a clue about the needs of

fitness center about a variety of topics.
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CHAPTER VI

CONCLUSION

6.0 Presentation

This chapter has to give a brief summary of what the purpose of this study was,
how it was conducted and what were the major findings of this study. It closes
with a discussion of some important implications and limitations of the study. The

chapter closes with suggestions for further studies.
6.1 A Summary of the Scope and Methodology of the Study

The scope of the main study is to understand if the Beacon technology can be used
and integrated in the fitness context in Turkey. Figure 11 summarizes the research

methodology used in the study.
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RESEARCH DESIGN

H1: Fitness participants’ perceived ease of use will significantly and
positively influence their intentions to use the BS-MFIA.

H2: Fitness participants’ perceived usefulness will significantly and
positively influence their intentions to use the BS-MFIA.

H3: Fitness participants’ perception of trust will significantly and
positively influence their intentions to use the BS-MFIA.

H4: Fitness participant’ perception of context will significantly and
positively influence their perceived usefulness of the BS-MFIA.

H5: Fitness participant’ perception of context will significantly and
positively influence their perceived ease of use of the BS-MFIA.

H6: Fitness participants’ perceived ease of use will significantly and
positively influence their perceived usefulness of the BS-MFIA.

HYPOTHESES

@

178 participants for 205 participants for 210 participants for
exploratory factor confirmatory factor structural equation
analysis analysis modeling

PARTICIPANTS

%

QUESTIONNAIRE
Perceived usefulness
Perceived ease of use
Trust

Context

Behavioral intention to use

INSTRUMENT

R

QUANTITATIVE DATA ANALYSIS
Descriptive statistics

Exploratory factor analysis
Confirmatory factor analysis
Internal consistency

The structural equation modeling

DATA
ANALYSIS

Measurement Validity

Items from valid measurement scales
Revision of the questionnaire

Factor analysis

External Validity

The demographics of the sample
Reliability

Cronbach’s alpha coefficients

VALIDITY & RELIABILITY

Figure 11 Summary of the methodology
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6.2  Implications of the Study

This study makes a contribution to understand the effect of perceptual beliefs
(perceived ease of use, perceived usefulness, trust and context) on the intention to
use BS-MFIA. The study has used the modified MSAM in sports field, fitness
specifically, and the findings have revealed evidences for the fact that it is a valid
model. Most importantly, the findings have showed that perceived ease of use,
perceived usefulness and trust have a significant effect on intention, but trust has
the most direct significant effect on the intention. Also, context has an indirect
significant effect on the intention to use BS-MFIA. It is important to state that
there are few studies that researched MSAM in sports area; hence it could be
considered that the study has made a significant contribution to the technology

adaptation researches.

This study examined the Beacon technology with the mobile application in the
fitness environment by fitness participants. It is good idea that to use Beacon
technology with different samples in exercise and fitness would be fruitful. For
example, sedentary people could be invited to fitness centers by the mean of
Beacon and mobile applications by providing them healthy life style’s invitations,

tips and information while passing near the fitness center.

With the help of Beacon technology, smartphones can be used as a personal trainer
and mobile application may help to plan and apply workout programs more
effectively. This may help to decrease high labor costs in gyms and fitness centers
to provide automated, pre-configured training programs’ suggestions, and also
may provide a specific workout plan for members within the application. Beacon
technology has an ability of tracking fitness member routines and frequency of
their visits. These features will be likely to provide fitness centers have an

opportunity to organize their staff more efficiently.

It is known that fitness centers may have the problem of overcrowding, and

because of this, the staff may have problems of reaching every single member in
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the center at the same time. Beacon technology could help members by providing
fitness station’s exercise routine to them easily. By tracking the location of
members, Beacons also provide fitness centers newer tools to deal with a lot of

members.

Beacons can effortlessly collect information about fitness members with the
application on their smartphones and provide members valuable insights about the
fitness center such as more frequently used areas or how frequently people use an

equipment which are kinds of information that mostly wanted and asked.

Some may find sharing the results in public motivating for fitness participants.
Beacon and content management system can make it available to provide and
present the collected information. With the help of this technology, the results of

every member can be reflected on a screen as well as their mobile phones.

6.3  Limitations of the Study

The study aims to look for and analyze the determinants of users’ intention to use
the Beacon technology supported application, but it has its own limitations just

like any other research.

To start with, the findings of the study were based on data collected from the
university students who do fitness in METU. The participants were selected with
convenience sampling technique which may limit generalizability of the results,
and since the study has focused on one specific group, university students in
Turkey, it needs to be searched with wider groups and different population to

make the generalizability of the model stronger.

Secondly, this study focused on the fitness participants’ behavioral intentions to
use the BS-MFIA rather than actual use, and the questionnaire was administered
after using the BS-MFIA in the fitness center only after they had downloaded it.

This was proper to the nature of quantitative studies; however, it still might
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partially reflect the participant’s long-term thoughts and perceptions regarding the
BS-MFIA.

In addition, the data were collected only based on the participants’ responds they
gave to the questionnaire. Therefore, the self-report could be stronger via adding

a qualitative aspect.

Also, there may be some other factors that possibly have an impact on the intention
to use the system. For instance, personalization and personal innovativeness in
information technology have a significant effect on the intention to use (Kwak,
2014). However, this study included perceived ease of use, perceived usefulness,

context and trust with the aim of sticking to the model the study based on.

Moreover, the Beacon technology is location-based, which means that it might be
open to be affected by the environmental factors or obstacles. Therefore, the

centers need to pay attention to the places they locate the Beacons.

Lastly, users’ physical activity experience was not evaluated as a variable in the

study, but it may have an effect on intention, as well.

6.4  Suggestions for Further Studies

This dissertation has tried to search the determinants which affect the intention to
use a mobile system; however, the topic still needs to be studied more in order to
understand the intention to use of mobile services and Beacon technology deeply.

This section of the study aims to point out several suggestions for future studies.

First of all, this study has tried to apply the Mobile Service Acceptance Model by
using the Beacon technology in fitness area; however, it was based on only one
system and studied with a specific group, so it can be applied with different areas

and people belonging to different groups.
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Second of all, the study was conducted quantitatively and provided statistical data;
however, adding a qualitative aspect may help gain another aspect about the

application.

Moreover, although the study tested the efficiency of the system and made an
interpretation about the possible effects of it on people, more studies could be
done to see whether Beacon technology in fitness centers will promote and

increase the physical activity participation significantly.

In addition, although no other factor was added to the Mobile Service Acceptance
Model in this study, other factors such as enjoyment, motivation or cost could be
added to the model which might make a difference. To illustrate, in previous
studies motivation, price and habit were added the model used (Mohammad,
2014), and similar factors can be studied. This may particularly be significant
since the models need to be developed, and they may become less accurate when
the service is getting newer and more innovative (Martignoni et al., 2008).
Another recommendation could be compatibility as it was found to have a

significant influence on mobile service acceptance (Wu & Wang, 2005).

Also, adding some social features to the application and connecting it with users’
social media accounts, for instance, may make a difference on the intent of the
usage of the application. Being enjoyable can be a factor that may affect the
intention to use the mobile service. In fact, playfulness was found to be a factor
that influenced users’ attitudes towards using a technological system (Moon &
Kim, 2001). Similarly, creating apps which might offer enjoyment was another
recommendation in recent studies (Yuan et al., 2015). Therefore, enjoyment factor

should not be underestimated and be added in future studies.

To conclude, the findings of the study discuss the potential positive sides of
Beacon technology and highlight the need of more researches that can be done in
the future. Beacon-based location aware system with the integration of mobile

fitness instructor application was proposed and tested in this study. As the
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development of technology and commerce progress, the location-aware services
like fitness and healthy lifestyle intervention systems can be improved more, and

smart fitness and gym centers will probably become more popular.
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B: THE QUESTIONNAIRE (TURKISH)

BEACON DESTEKLI MOBIL FITNESS DANISMANI UYGULAMASI SISTEMI

(MFDUS)
KULLANIM ANKETi

MFDUS kullanmay tercih ettiginiz igin TESEKKURLER.

BEACON Destekli Mobil Fitness Danigmani Uygulamasi Sistemini akilli telefon araciligiyla kullanimiz ile

ilgili agagidaki ifadelere hangi oranda katilip katilmadiginizi belirtiniz.

Asagidaki ifadelere katihim derecenizi (X) olarak isaretleyiniz.

Kesinlikle

Katilmiyorum

Katilmiyorum

Kararsizim

Katiliyorum

Kesinlikle

Katiliyorum

BS-MFDUS’ ni kullanmak giinliik Fitness programimin verimini arttirabilir

=

=

=

=

BS-MFDUS spor merkezindeki egzersiz uygulama alanlarini bulmama imkan
verebilir

=

=

=

=

BS-MFDUS haftalik Fitness gorevlerimi takip etmemi kolaylastirabilir

BS-MFDUS zamanimi daha iyi yonetmeme imkan verebilir

BS-MFDUS Fitness merkezi kullanicisi olarak bana faydali olabilir

BS-MFDUS’ni kullanmayi1 6grenmek benim igin kolaydir

BS-MFDUS’ni kullanarak aradigim bilgilere kolaylikla ulagabilirim

BS-MFDUS’nin kullanici ara yiiziinii agik ve kolay anlasilir buluyorum

BS-MFDUS’ni kolaylikla etkilesim kurabilecek kadar esnek buluyorum

BS-MFDUS’nin kullaniminin kolay oldugunu diisiiniiyorum (kullanici dostu)

BS-MFDUS kullanicilarinin giivenligini ve mahremiyetini koruyabiliyorsa, Bu
sistemi kullanirim

BS-MFDUS ni kontrol altinda tutabildigime dair kendimi giivende
hissedersem, Bu sistemi kullanirim

Eger BS-MFDUS "nin sagladig verilerin giivenilir oldugunu hissedersem, Bu
sistemi kullanirim

Eger BS-MFDUS’ni kullanmamin risksiz olduguna inanirsam, Bu sistemi
kullanirim

Eger BS-MFDUS’ni kullanmamin giivenli olduguna inanirsam, Bu sistemi
kullanirim

Eger ¢evremdeki ¢ogu insan kullaniyorsa, BS-MFDUS’ni kullanirdim

Eger daha 6nceden mobil servis kullanmaya iliskin olumlu bir deneyimim
varsa, BS-MFDUS’ni kullanirim

Eger tiniversite BS-MFDUS kullanma konusunda destekliyorsa, sistemi
kullanirim

Eger sistemi elde etmek ve gerekiyorsa cep telefonuma yiiklemek kolaysa, BS-
MFDUS’ni kullanirim
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BEACON DESTEKLI MOBIL FITNESS DANISMANI UYGULAMASI SISTEMI

(MFDUS)
KULLANIM ANKETI

MFDUS kullanmay tercih ettiginiz i¢in TESEKKURLER.

BEACON Destekli Mobil Fitness Danigsmani1 Uygulamas: Sistemini akilli telefon araciligryla kullammiz ile

ilgili asagidaki ifadelere hangi oranda katilip katilmadiginizi belirtiniz.

Asagidaki ifadelere katilim derecenizi (X) olarak igaretleyiniz.

Kesinlikle

Katilmiyorum

Katilmiyorum

Kararsizim

Katiliyorum

Kesinlikle

Katiliyorum

BS-MFDUS’ni kullanmak giinliik Fitness programimin verimini arttirabilir

=

=

=

=]

BS-MFDUS spor merkezindeki egzersiz uygulama alanlarin1 bulmama imkan
verebilir

=]

=

=]

=

BS-MFDUS haftalik Fitness gorevlerimi takip etmemi kolaylastirabilir

BS-MFDUS zamanimi daha iyi yonetmeme imkan verebilir

BS-MFDUS Fitness merkezi kullanicis1 olarak bana faydali olabilir

BS-MFDUS’ni kullanmayi 6grenmek benim igin kolaydir

BS-MFDUS’ni kullanarak aradigim bilgilere kolaylikla ulasabilirim

BS-MFDUS’nin kullanici ara yiiziinii agik ve kolay anlasilir buluyorum

BS-MFDUS’ni kolaylikla etkilesim kurabilecek kadar esnek buluyorum

BS-MFDUS’nin kullaniminin kolay oldugunu diisiinityorum (kullanici dostu)

BS-MFDUS kullamcilarinin giivenligini ve mahremiyetini koruyabiliyorsa, Bu
sistemi kullanirim

=

BS-MFDUS’ni kontrol altinda tutabildigime dair kendimi giivende
hissedersem, Bu sistemi kullanirim

Eger BS-MFDUS’nin sagladig verilerin giivenilir oldugunu hissedersem, Bu
sistemi kullanirm

Eger BS-MFDUS’ni kullanmamin risksiz olduguna inanirsam, Bu sistemi
kullanirim

Eger BS-MFDUS’ni kullanmamin giivenli olduguna inanirsam, Bu sistemi
kullanirim

Eger ¢evremdeki cogu insan kullaniyorsa, BS-MFDUS ni kullanirdim

Eger daha 6nceden mobil servis kullanmaya iliskin olumlu bir deneyimim
varsa, BS-MFDUS’ni kullanirim

Eger tiniversite BS-MFDUS kullanma konusunda destekliyorsa, sistemi
kullanirim

Eger sistemi elde etmek ve gerekiyorsa cep telefonuma yiiklemek kolaysa, BS-
MFDUS’ni kullanirim
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C: INVITATION LETTER (TURKISH)

ARASTIRMAYA GONULLU KATILIM FORMU

Bu arastirma, ODTU Beden Egitimi ve Spor Béliimii 6grencisi Ozkan ALTUN tarafindan Prof. Dr.
Settar KOCAK danismanligindaki doktora tezi kapsaminda yuritilmektedir. Bu form sizi aragtirma kosullari
hakkinda bilgilendirmek igin hazirlanmustir.

Calismanin Amaci Nedir?

Arastirmanin amaci, kullanicilarin fitness salonlarinda teknoloji kabul modeliyle Beacon teknolojisi
destekli mobil fitness danismani uygulamasi sistemi (BD-MFDUS) edinme niyetini arastirmak amaciyla bilgi
toplamaktir.

Bize Nasil Yardimci Olmanizi isteyecegiz?

Arastirmaya katilmayi kabul ederseniz, sizden LIVEBEACON adli telefon uygulamasini telefonunuza
indirmeniz beklenmektedir. Bu uygulamayi indirdikten sonra Fitness Salonu icinde yer alan ESNEKLIK
ve/veya AGIRLIK EGZERSIZi bolgelerinde telefonunuza gelecek olan egzersizleri incelemeniz olacaktir. Daha
sonra bu sistemin kullanimini degerlendirmek amaciyla telefonunuza gelecek olan gevrimigi sorulari
doldurmaniz beklenmektedir.

Sizden Topladigimiz Bilgileri Nasil Kullanacagiz?

Arastirmaya katiliminiz tamamen gonallilik temelinde olmalidir. Galismada sizden kimlik veya
kurum belirleyici higbir bilgi istenmemektedir. Cevaplariniz tamamiyla gizli tutulacak ve sadece
arastirmacilar tarafindan degerlendirilecektir. Katihmcilardan elde edilecek bilgiler toplu halde
degerlendirilecek ve bilimsel yayimlarda kullanilacaktir.

Katihminizla ilgili bilmeniz gerekenler:

Telefon uygulamasi, genel olarak kisisel rahatsizlik verecek sorular veya uygulamalar
icermemektedir. Ancak, katilim sirasinda sorulardan ya da herhangi baska bir nedenden &tiirt kendinizi
rahatsiz hissederseniz uygulamayi kullanmamakta serbestsiniz. hamile olanlar, kalp — damar hastalig
olanlar, g6gus agrisi bulananlar, yiiksek tansiyon hastalari ve fiziksel aktivite yaptiginda durumu kétuye
gidebilecek olanlar galismaya katilamazlar.

Riskler:

Bu arastirmaya katilmanin bilinen bir riski olmamasina ragmen; fitness salonunda egzersiz yaparken ya da
uygulamanin size gosterdigi egzersizleri uygularken bazi semptomlar (nefes alisverisinde zorluk, gogus
agrisi, gbz kararmasi, mide bulantisi, tansiyon yiikselmesi, vb) hissederseniz egzersiz yapmayi
sonlandirmaniz ve saglik personelini bilgilendirmeniz gerekir.

Aragtirmayla ilgili daha fazla bilgi almak isterseniz:

Uygulama sonunda, bu galismayla ilgili sorulariniz cevaplanacaktir. Bu ¢alismaya katildiginiz igin
simdiden tesekkur ederiz. Calisma hakkinda daha fazla bilgi almak i¢in Beden Egitimi ve Spor Bolim
dgretim Uyelerinden Prof. Dr. Settar KOCAK (E-posta: settar@metu.edu.tr) ya da doktora égrencisi Ozkan
ALTUN (E-posta: sporhocam@gmail.com) ile iletisim kurabilirsiniz.

Yukaridaki bilgileri okudum ve bu ¢alismaya tamamen géniillii olarak katiliyorum.
(Formu doldurup imzaladiktan sonra uygulayiciya geri veriniz).

isim Soyad Tarih imza

Y ey S
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D: POSTER (TURKISH)

ORTA DDGU TEKNIK UNIVERSITESI
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MOBILE PERSONAL TRAINER

LIVE BEACON

1 LIVEBEACON Uygulamasini indirin

2. Bu posterin onunde uygulamay1 a¢in
ve FITNESS Hareketlerini Ogrenin

ODTU BEDEN EGIiTiMi ve SPOR BOLUMU

OZKAN ALTUN

T
0505 228 79 84
0\ sporhocam@gmail.com
0 LIVEBEACON
“r

MOBILE PERSONAL TRAINER
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F: TURKISH SUMMARY/ TURKCE OZET

Bu ¢alisma, Beacon teknolojisi destekli fitness mobil uygulamasini gelistirerek ve
bu uygulamanin giiclii ve etkili yonlerini belirterek, insan sagligina oldugu kadar
fitness sektoriine de katkida bulunmak amaciyla modern teknoloji ve insanlarin
fiziksel fitness davramiglar1 arasindaki iligkiyi yeniden tanimlamayi

amagclamaktadir.

Bu ¢alismanin ilk boliimii olan giris boliimii dort kisimdan olusmaktadir. flk
boliim, bu c¢alismaya giden yolu agan tarihsel gelismeleri belirten artalan
calismalardan bahsetmektedir. Bu artalan bilgisinden sonra, ikinci kisim bu
calismaya neden gereklilik oldugunu belirten sorunu ifade etmeye ayrilmistir.
Uciincii kistm ise ¢alismanin zihinsel haritasiin ¢izebilmek igin ¢alismanin
amacint ve kapsamini belirtmektedir. Sonrasinda, arastirma diinyasinda dogru
yere konumlandirabilmek i¢in ¢aligmanin 6nemi agiklanmaktadir. Calismanin
yontemi aciklandiktan sonra veri analizi verilmistir ve sonuglar rapor edilerek

tartigilmistir.

Otuz yildan kisa bir siire Oncesine kadar, interneti bir milyondan az insan
kullanmaktaydi. ilk yillarda, internet kullanimi daha ok, hala ¢ok yaygin
amaclardan biri olan, ag saglayicis1 araciligiyla saglanmaktaydi. Ancak, son
yillarda, mobil telefon teknolojisi gibi mobil cihazlarin hayata girmesi ve bunlarin
son derece hizl1 gelisimi ile internet mobil uygulamalar i¢in kullanilmaya basland1

ve bu da internetin kullanim amaci ve sekli ile ilgili biiyiik degisiklikleri tetikledi.

Insanlarin internete baglanma sekilleri ve kullandiklar1 cihazlar internete girme
sebeplerini de etkiledi. Insanlar, mobil uygulamalar1 sadece internette dolasmanin
bir yedegi olarak degil, ayrica pek ¢ok temel giinliik aktivitelerin parcasi olarak
da kullanmaya basladilar. Mobil uygulamalar, dislerin ne kadar iyi firgalandigini
kontrol etmek (disleri firgalarken aynaya asilan bir telefon ile) veya kullaniciya
belirli zamanlarda su igmeyi hatirlatmak gibi pek cok alanda kullanilmaya

baslandi. Mobil cihazlar ve yazilim uygulamalar1 kullanimindaki giderek artan
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egilim, en nihayetinde bu teknolojinin iyi bir sekilde kullanilabilecegi ve
yararlanilabilecegi bir sektor olan saglik ve fitness sektoriinde de gelismeye yol

acti.

Yarim ylizyildan daha fazla bir siiredir, kismen yogun fiziksel aktivitenin insan
saglig1 lizerindeki etkisini anlamak, gostermek ve dile getirmek i¢in bilimsel ve
epidemiyolojik ¢alismalar yiiriitilmektedir. Bu yogun ¢alismalara ve fitness ve
saglik arasinda bulunan Onemli pozitif korelasyonlara ragmen, hareketsizlik
giderek daha ¢ok yayginlagsmakta ve pek ¢cok kronik hastaliklarin ana sebebi haline
gelmektedir. Diinyanin yaslanan niifusuyla beraber, kronik hastaliklar1 dnlemek,
dolayisiyla, insanlarin fiziksel aktivite diizeyini artirmak, lizerine diistiniilmesi

gereken 6nemli bir nokta haline gelmistir.

Sonug olarak, fiziksel aktivitenin, saglikli her insanin varliginin temelinde oldugu
kabul edilmis bir gercektir. Ancak, modern ulasimin konforu ve sehirlesme siireci
insanlarin daha uzun siireler calistiklari ofis islerine yol agmis, bu da insanlarin
planlanmig fitness programlari hazirlamasini ve egzersiz yapmasini gerekli
kilmistir. Fiziksel aktivite, insanlarin viicut ve fiziksel zindeliklerine olumlu bir
etki yaratmakla kalmayip, ruh halini iyilestirerek ve yaslanma siirecini

yavaglatarak bireylerin psikolojisini de olumlu yonde etkilemektedir.

Sonug olarak, 1yi ayarlanmis bir fiziksel egzersiz rutini bireyin sagligini artirmada
onemli rol oynamaktadir ve toplumun tiim kesimlerinin fiziksel aktiviteye
ulagimini artirmak, saglik ve is diinyasini gelistirmek kadar énemli bir sosyal
gereklilik ve yeniliktir. Bu nedenle teknolojinin ve dolayisiyla internetin ve mobil

cihazlarin bu ihtiyaci karsilamak amaciyla kullanilmasi kaginilmaz bir gelismedir.

Her yeni giin hayatin bir par¢asinda devrim yaratan teknoloji, son birka¢ on yilda
ivmesini yiikseltmistir. Ozellikle, mobil telefonlarla birlikte bilgi teknolojisi,
insanlarin konusma, alisveris yapma ve hatta kendini tanimlama sekillerini
degistirerek glinliik hayata yayilmistir. ‘Telefon’ ise artik ‘konusma cihazi’ olarak

degil, cok daha karmagsik bir tanima sahiptir. Telefonlar artik yol tarifi
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verebilmekte, yiirlinen adimlar1 sayabilmekte ve hava kosullart hakkinda
kullaniciy1 bilgilendirebilmektedir. Boyle bir diinyada, insanlarmn ‘akilly’
telefonlar1 ve benzer teknolojileri miimkiin oldugunca ¢ok agidan yararlanacak
sekilde hayatlariyla nasil biitiinlestireceklerini diislinmeye baslamalar1 kaginilmaz
olmustur. Bagka bir deyisle, insanlar, 6zellikle spor alanindaki profesyoneller,
konu fiziksel egzersize geldiginde insanlarin cep telefonlarindan nasil daha fazla

yararlanacaklar {izerinde diisiinmeye baslamislardir.

Cep telefonu uygulamalari, insanlarin hayatinin her hiicresine niifuz ettikge,
fitness aktiviteleri i¢in de umut vaat edici hale gelmektedirler. Daha dnce yapilan
calismalarda kanitlandig1 gibi, fitness davranisinda bir degisim yaratmayi

amagclayan mobil uygulamalar, {izerine ¢alisilmay1 hak etmektedir.

Akillt telefon uygulamalarinin fitness egzersizleri alanindaki kullaniminin
gelisimine bakildiginda, mobil uygulamalardan dahi once, fitness koclugu
amactyla kisa mesaj hatirlatmalarinin  kullanildigi goriilmektedir. Bu kisa
mesajlarin amaci bir yonlendirmeye yol agmakti. Bu yonlendirme, web siteleri ve
e-postalar araciligiyla saglanmaktaydi. Ozel hazirlanmis mesajlar veya kogluk
bile bu yeni teknolojiler yardimiyla saglanmaktaydi. Ancak, bu noktadaki en
onemli giiglilk, yonlendirmenin etkisini uzun donemde siirdiirmeyi
saglayabilmekti. Daha Once yapilmis caligmalar da g6z Oniinde
bulunduruldugunda, bugiin yasanan giicliik, kullanicilar1 ¢ekici ve uzun siireli
etkisi olan spor yonlendirmelerine maruz birakabilmektir. Buna ulagsmaktaki
onemli bir adim ise kullanicilarin bu yonlendirmelere olan se¢imini ve katilimini

nelerin etkiledigini anlamaktir.

Bir grup katilimciy: fiziksel aktiviteye tesvik etmek ve izlemek amaciyla en son
mobil teknolojisine ve Beacon teknolojisine dayanmay1 hedefleyen bu ¢alisma,
yeni nesil yonlendirme olarak kabul edilebilir. Bu doktora tezi, bu yeni nesil
yonlendirmenin nasil ve hangi yollarla gelistirebilecegini, desteklenebilecegini ve

gecerli hale getirilecegini anlamay1 amaglamaktadir.
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Mobil fitness uygulamalar1 ve Beacon teknolojisi, kendilerini profesyonel veya
amator olarak fitness ve spora adamig insanlarin hayatlarinda 6nemli bir yer
edinmeye baslamistir. Bu ¢alismanin ana amaci birkag bdliimde analiz edilebilir.
[lki insanlarin neden bu uygulamalar1 kullandigin1 anlamaktir. Ikinci ana amag,
insanlarin bu uygulamalar1 nasil kullandiklarin1 anlamaktir. Bu bilgiyle,
caligmanin ana ve esas amaci, kullanici egilimlerini anlamak ve Beacon destekli
mobil uygulamalarin gelistirilmesi i¢in yontemler Onererek bu bilgiyi pratik

kullanima ¢evirmektir.

Kullanici egilimlerini ve etkililigi anlamak icin, Beacon Destekli Mobil Fitness
Danigmani Uygulamasi Sistemi (BD-MFDUS) adli Beacon destekli bir sistem
gelistirilmistir. Bu sistem, mobil uygulama kabuliinii tasvir eden daha gilivenilir
ve gecerli veri saglamak amaciyla gelistirilmis ve uygulanmistir. Bu veri, Beacon
destekli mobil uygulamalarin gelistirildigi ve uygulandig1 yollar1 anlamaya ve

gelistirmeye yardimci olabilecektir.

Mobil fitness uygulamalar1 hem fiziksel aktivite hem de egzersiz egitimi
yontemlerini  gelistirmeye yardimci olabilecektir. Bu bilgi goz Onilinde
bulunduruldugunda, bu doktora tezi, beden egitimi alanyanizinina oldugu kadar,
mobil teknoloji araciligiyla yaygin egitime de zaman ve yer smurliklarmi yok
etmek i¢in etkili bir yonteme bilimsel bulgu saglayarak uzaktan egitim alanina da

degerli katkilar bulunmay1 amacglamaktadir.

Bu caligsma, ayrica, miisteri se¢imleri ve ihtiyaglari ile ilgili daha iyi bir kavrayis
saglamayr umdugu icin, Beacon teknolojisi ve mobil fitness uygulamasi
gelistiricilerine bazi1 yonetimsel bulgular da saglamaktadir. Bu biiyiik ihtimalle
pazarda ve biiyiiyen piyasada her gecen giin artan taleplere daha iyi karsilikla

sonuclanacaktir.

Bu calisma, Beacon teknolojisinin ve mobil uygulamalarin, kisisellestirilmis ve
Ozellestirilmis fitness calismalarindaki etkililigini anlamay1r amaglamaktadir.

Calismanin ilk teorik c¢ikarimi, 6zellestirilmis fitness programlarinin bireyler
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tizerindeki psikolojik etkisini ve bu uygulamalarin giiciinii anlayabilmektir. Bu
bireysel amacin yani sira, ¢alismanin kapsami, fiziksel aktivite eksikliginin neden

oldugu bazi ciddi saglik problemlerini azaltmak ve daha iyi bir sosyal sagliktir.

Giderek artan talebi koruyarak ve Beacon teknolojisini, mobil cihazlar1 ve saglik
ve fitness gibi ¢esitli amaclar icin bu teknoloji ve cihazlarda kullanilan
uygulamalar1 gelistirerek, bu arastirma, mobil uygulamalar1 neyin tetikledigini,
gelistirdigini ve bu uygulamalarin edinimini anlamaya yardimci olmak i¢in umut

vaat edici bir potansiyele sahiptir.

Son, fakat esit derecede Onemli olarak, bu c¢alisma, spor yonetimi akademik
cevresine spor ve fitness ile alakali alanlarda teknolojinin edinimi hakkinda

ampirik bulgular sunarak da katkida bulunmay1 amaclamaktadir.

Calismanin genel hedefi ise insanlarin neden ve nasil BD-MFDUS u edindiklerini
ve kullandiklarini1 6grenmeye katkida bulunmaktir. Ayrica ¢alismanin amaci, BD-
MFDUS’un edinimi ve kabuliinii anlayabilmek adma teorik bir modeli test

etmektir

Calismada, BD-MFDUS un kullanici edinimi davranisini anlamak i¢in, Teknoloji
Kabul Modelini (TAM: Davis, 1989; Davis, Bagozzi & Warshaw, 1989) temel
alan Mobil Hizmetler Kabul Modeli (Gao, Krogstie and Siau, 2011) kullanilmistir.

Tasnabilir ve giyilebilir cihazlarda kullanilan mobil uygulamalar her gecen giin
daha ¢ok ilgi ¢ekse de, bu uygulamalarin uzun dénem etkililigini anlamak i¢in
yalnizca birkag ¢aligsma yiiriitiilmiistlir ve bu ¢alisma alanin 6ncii ¢alismalarindan

biri olmay1 hedeflemektedir.

Bagka bir ifadeyle, bu ¢alisma spor ile alakali teknoloji edinimine ampirik bir
ornek saglayarak katkida bulunmaktadir. Bu tarihe kadar, spor yonetimi alaninda,
spor ile ilgili Beacon destekli teknolojini edinimi davranisiyla alakali sinirli sayida

yapilmis ¢caligma bulunmaktadir.

Giyilebilir mobil cihazlarin ve Beacon teknolojisinin fitness ve saglik alaninda

yaygin olarak kullanilmakta ve gelistirilmekte oldugu iyi bilinen bir gergektir ve
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bu c¢aligma diger mobil saglik ve fitness teknolojilerinin edinimini anlamada bir

rehber gorevi gorebilecektir.

BD-MFDUS, fitness idman ve ko¢luguna da yardim eder; bu nedenle, bu ¢alisma
hem spor teknolojisi ve spor ile alakali tesvike, hem de fitness, egzersiz ve saglikli
yagam tarzi ipuglarini mobil teknoloji araciligiyla yaygin O6grenmede nasil
Ogrenilecegine dair ilgili ampirik bir 6rnek saglayarak literatiire katkida bulunma

potansiyeline sahiptir.

Son olarak, BD-MFDUS kullanicilarinin edinim davranisini etkileyen faktorleri
daha iyi anlamay1 saglayarak, glincel mobil hizmet sirketleri ve potansiyel
gelistiriciler, miisterilerin  ihtiyaclarin1  saglayacak daha iyi iriinler
iiretebilecekleridir. Ek olarak, Beacon firmalarinin piyasacilari, bu ¢alismanin
bulgular1 ile daha etkili bir strateji gelistirmek icin daha derin Ongoriiler

edinebileceklerdir.

Bu kisim, bu doktora tezinde yer alan literatiirdeki bazi 6nemli kavramlardan,
anahtar teorilerden ve bilimsel bulgulardan bahsetmeyi planlamaktadir.
Calismada kullanilan teorilerle ilgili net bir ¢ergeve cizebilmek icin, Beacon
teknolojisi, onun spor ve egzersizle iligkisi ve mobil uygulamalarindan

bahsedilecektir.

Tarih boyunca insan davramisi pek ¢ok farkli acidan calisilmistir. Ozellikle is
sektoriinde, insan davranisinin tahmin edilebilirligini ¢aligmak 6nemli bir calisma
alan1 olmustur ¢linkii birinin fikirlerini neyin tahmin edebilecegini anlamak is
alaninda neyin aragtirilacagini ve gelistirilecegini ve bu yeni gelismelerin nasil

sunulacagin ve tanitilacagini yonlendirebilecektir.

Psikolojide, Mantikli Eylem Teorisi (MET) adli insan davranisi ile onceki
inanglar1 ve tutumlar1 baglayan oldukga etkili bir teoridir. MET, algilanan
davranis kontrolii yardimiyla inanglar ve davraniglar arasindaki bagi gosteren
temel Onciilleri saglayan oldukc¢a umut verici bir teoridir. Bir davranigin karari, o

davranigin niyetidir; bu nedenle MET nin ardindaki temel anlayisi sekillendirir.
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Fishbein & Ajzen (1975) MET’ nin temellerini kurmuslardir ve devam eden
yillarda yaptiklart ardil calismalar ile teoriyi gelistirmislerdir. Niyet ve davraniga
odaklanan daha 6nceki ¢alismalardan farkli olarak bu teori, 6zellikle davranisa ve

tutumun bu davranislar tizerindeki etkilerine odaklanmaktadir.

Bu teori bu doktora tezi i¢in kritik 6nem tagimaktadir ¢iinkii bu ¢alismanin bel
kemigi olan Teknoloji Kabul Modeli (TKM), MET nin 6ne siirdiigli 6nciillerden

dogmustur. MET davranigsal niyetleri anlamaya yardim edecektir.

Fishbein & Ajzen (1975) MET’nden bahsettikten sonra Davis (1985), yeni
teknolojiyi gbz onlinde bulundurarak ve bazi teknolojilerin digerlerinden daha
once kabul edilmesinin nedenlerini anlamaya calisarak, bu teoriye dayanan

TKM’ni 6ne siirmiistiir.

TKM mobil uygulamalar, e-postalar ve cep telefonlar1 gibi modern teknolojinin
sonucu olarak tartigilmaya baglanmistir. Kullanicilarin neden bazi stratejileri

digerlerinden daha ¢ok edindikleri anlayigini gelistirmistir.

TKM asagidaki diyagram ile 6zetlenebilir:

Alzilanan
Kuflanistie \‘
/ ry \‘
Kl._lluhl'lll.'l'la Davrams Gergeklesen
Dig Degigkenler Yamelik > Niyetleri > Davranis
Tutum i

Algilanan Kullanim
Kolayhg

Sekil 1 Teknoloji Kabul Modeli
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Sekilde gosterildigi gibi, MET nin ana amaci inanglar, inanglarin etkileri,
tutumlar, niyetler ve eylemlerdir. Ancak, TKM niyetin ve asil davranisin ne
oldugunu degerlendirmek icin algilanan kullaniglilik ve algilanan kullanim
kolaylig1 iizerine odaklanir. TKM’ne gore, bir sistemin kullanimi direkt olarak
eylemin niyetine bagli iken bu niyet goreceli olarak algilanan kullanighiliga

dayanir.

TKM, bugiiniin teknoloji diinyasinda kullanici tepkilerini ve yeni bir sistemi
kullanma olasiliklarin1 anlamak i¢in bir ihtiyagtir. Bu nedenle, saglik ve fitness
sektorii igin gelistirilenler dahil tim teknolojiler TKM’nin onerdigi bigimde
degerlendirilmelidir. Algilanan kullanishilik ve algilanan kullanim kolaylig
teknoloji gelistiricilerine, saglik ve fitness sektoriindekilere ve teknoloji

kullanicilarina yardim edecektir.

TKM yeni teknolojilerin kullanici edinimlerini anlamada ve 6lgmede Onemli
ongoriiler saglasa da miisteri ve kullanici secimlerini anlamak icin giyilebilir ve
taginabilir teknolojiler daha derin, belirlenmis ve ozellestirilmis Ol¢li araglar

gerektirmektedir.

Arastirma diinyasindaki boyle onemli bir ihtiyaca karsilik verebilmek icin, Gao,
Krogstie, & Grans@ther (2008) mobil servislerin edinimi ve kabuliinii
degerlendirmek amaciyla bir olcek gelistirmislerdir. Hali hazirda var olan
TKM’nden ve mobil uygulamalar iizerine arastirmadan yararlanarak, Mobil
Hizmetler Kabul Modeli (MHKM) yaratilmistir. Bu modelde, TKM’nin
ongoriileri olan algilanan kullanighlik, algilanan kullanim kolaylig1 ve kullanma
niyeti kullamilmistir. Dahasi, baglam, giiven, kisisel 6zellikler ve girisimler de
mobil teknolojinin kabuliinde etkisi olduguna inanildig1 i¢in eklenmistir (Gao et

al., 2011; Gao, Krogstie, & Siau, 2014; Gao, Moe, & Krogstie, 2010).
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Kisisel
Oncelikler ve

Given

Kullanma
Niyeti

Algilanan
Kullanighhk
X

Baglam

Algilanan
Kullanim

Sekil 2
Mobil Hizmetler Kabul Modeli

Yukarida verilen sekil, MHKM nin maddeleri arasindaki iligskiyi géstermektedir.
Bu modele gore, her bir madde kullanma niyetiyle dogrudan ilgilidir. Baglam,
algilanan kullaniglilik ve algilanan kullanim kolaylig1 {izerinde etkili olan tek
madde olsa da, dort madde de mobil servisleri kullanma niyetinde 6nemli etkiye

sahiptir.

Beacon ise herhangi bir yiizeye veya cihaza tutturulabilen ve Bluetooth
teknolojisini kullanarak konum tespit edebilen ve cevredeki diger cihazlara
istenilen bilgiyi iletebilen kii¢liik bir cihazdir. Mobil cihazlarin Bluetooth
ozellikleri aktif hale getirildiginde Beacon tarafindan gonderilen mesajlar
alabilirler. Diisiik enerji modunun bir parcasi oldugu i¢in, Beaconlar ayni zamanda

Bluetooth Diislik Enerji Beaconlar1 olarak da adlandirilmaktadir.

Bu teknoloji 6zellikle pazarlamada, potansiyel miisterilerin ¢evresinde iiriin
tanitimlarinda kullanilmaktadir. Bir 6rnek olarak, eger bir aday miisteri kiyafet
satan bazi magazalarin veya bu magazalarin reklamlarin etrafinda dolasiyorsa,

aday miisterinin cep telefonuna yeni iriinlerin veya indirimlerin reklamlar
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gonderilir. Bu sekilde, iirlinlin aday miisterinin ilgisini ¢cekmesi ve satin almasi

beklenir.

Beaconlarin pek ¢ok avantaji vardir. Ik olarak, Beacon diisiik maliyetli bir
cihazdir. Uzun omiirliidir ve pahali degildir. lkinci avantaj ise
kullanilabilirligidir. Beacon ozellikleri neredeyse her akilli telefonla
kullanilabildigi i¢in, bulundurulmasi ve kullanilmasi kolaydir. Cihazin igindeki

yayin yapma giicii pek ¢ok cihaza uydurulabilir.

Beacon’in ¢alisma prensibi kisa bir bi¢imde oOzetlenebilir. Hedef cihazlara
mesajlar gobnderme amaciyla belirli bir konuma Beacon yerlestirilir. Hedef cihaz
Beacon’a fiziksel olarak yaklastig1 zaman, Beacon sinyaller gonderir. Hedef cihaz
(bu baglamda katilimcinin cep telefonu) sinyali alir. Sonra, Beacon bir bulut
sistemini kullanarak online platforma sinyali gonderir. Online platform, daha
oncesinde belirlenmis eylemi gergeklestirmesi i¢in uygulamayi tetikler. Daha
sonra, uygulama, bu sistemin temel amaci olan bilgiyi bigimlendirir ve gonderir.

Katilimc1 da uyarlanmis bilgiyi alir.

Yakin zamana kadar, teknoloji ve fitness arasindaki tek birlestirici etkenin fitness
icin kullanilan makinalardan ibaret oldugu disiiniiliiyordu. Ancak, akill
telefonlar fitness ile teknolojiyi her bir fitness deneyimi aninda pek ¢ok farkli

bicimde birlestirmeyi miimkiin kild1.

Diger pek ¢ok sektor gibi, spor merkezleri de Beaconlar1 miisterilerinin fitness
merkezi ekipmanlarini, tesisi ve diger olanaklar1 kullanimi analiz etmek igin
kullanabilmektedir. Bir 6rnek olarak, Beaconlar fitness merkezi yoneticilerine
hangi egzersiz makinesinin en sik olarak kullanildigin1 anlamada yardime1
olabilir. Bu sayede, spor merkezini ve ekipmanlar1 bu buna gore ayarlayabilirler.
Beconlar, miisteri talepleri ile ilgili istatiksel veri saglayarak, fitness merkezi
yoneticilerine daha 1iyi olanaklar saglamalarina yardimci olurlar. Fitness
merkezlerindeki Beacon teknolojisinin bazi yararlari, yakinlik pazarlamasi,
ayarlanmis ve Ozellestirilmis mesajlar ve otomatik gelis veya kayit bildirimi

olarak listelenebilir. ilk yarar olan yakinlik pazarlamasina, miisteriler oradan
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gecerken reklami yapilan meyve suyu biifesi bir 6rnek olarak verilebilir. Beconlar,
cep telefonlarmi 6zellikle potansiyel miisteriye tanitim yapan reklam panolarina
dontstiirebilirler ve spor salonunda egzersiz yapan herkes meyve suyunun
potansiyel miisterisi olabilir. Ikinci muhtemel kullanim ise 6zellestirilmis ve
kisisellestirilmis mesajlardir. Mesela, eger bir kullanicit diizenli olarak bazi
derslere katiliyorsa, benzer gelecek derslerle ilgili bilgilendirilebilir. Kisisel diyet
programlari, grup dersi davetleri veya kisisel kocluk Beacon teknolojisi ile
saglanabilir. Bir baska miimkiin kullanimsa otomatik giris bildirimidir. Bu
teknoloji miisterilerin fitness merkezinde higbir ¢aba gostermeden girig bildirimi
yapmasina da olanak saglar. Bu boliimde ¢alismay yiiriitiirken kullanilan yontem
anlatilacaktir. Calismanin iki ana amac1 bulunmaktadur. Ilk olarak, calisma, Mobil
Hizmetler Kabul Modeline gegerli bir dlcegi test etmek icin tasarlanmstir. ikinci
olarak, BD-MFDUS’nin gercek edinilmesi ve kabuliinii anlamak i¢in teorik bir
modeli smamaktir. Bu bakimdan, calismanin yoOntemi, arastirma tasarimi,
arastirma sorulari, katilimcilarin demografik bilgileri, veri toplanirken kullanilan
ara¢ ve veri toplama prosediirleri anlatilacaktir. Bu calisma, fitness baglaminda
teknolojinin benimsenmesine ampirik bir drnek saglayarak akademik diinyanin

spor yonetimi boliimiine katkida bulunacaktir.

Calismanin iki temel amac1t BD-MFDUS’ nin edinilmesini ve kabuliinii anlamak
icin bir teorik modeli test etmek ve gegerligi ve giivenirligi ispatlanmis olan
secilmis Olcegi fitness baglamina uyarlamaktir. Hipotezler ise, (a) algilanan
kullanim kolayligi, (b) algilanan kullanislilik, (c) giiven, (d) baglam ve (e)
kullanim niyeti arasindaki iliskiyi kesfetmeyi amacglamaktadir. Bu baglamda,
calisma BD-insanlarin MFDUS nin kullanim1 ve niyetini ortaya ¢ikarma amaciyla
tasarlanmistir. Bu caligmanin temelinde BD-MFDUS’ni kullanma egilimlerini
anlama amaci oldugu icin, asagida belirtilen hipotezlerin test edilmesi

amaclanmaktadir:

HI. Fitness katilimcilarinin algilanan kullanim kolayligt BD-MFDUS ni

kullanma niyetlerini anlaml1 ve olumlu sekilde etkiler.
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H2. Fitness katilimcilarinin algilanan kullanighiligt BD-MFDUS’ni kullanma

niyetlerini anlamli ve olumlu sekilde etkiler.

H3. Fitness katilimcilarinin giiven algist BD-MFDUS’ni kullanma niyetlerini

anlaml1 ve olumlu sekilde etkiler.

H4. Fitness katilimeilarinin  baglam algist  BD-MFDUS’nin  algilanan

kullanighiligini anlamli ve olumlu sekilde etkiler.

HS5. Fitness katilimcilarinin baglam algist BD-MFDUS’nin algilanan kullanim

kolayligint anlamli ve olumlu sekilde etkiler.

H6. Fitness katilimcilarinin algilanan kullanim kolaylignt BD-MFDUS’nin

algilanan kullanisliligini anlamli ve olumlu sekilde etkiler.

Calisma; algilanan kullanim kolayligi, algilanan kullanishilik, gliven, baglam ve
kullanim niyeti arasindaki iligkileri arastirmak iizerine kurulmustur; bu nedenle
bu calisma iliskisel bir ¢alismadir. Hem pilot hem de ana calisma i¢in uyarlanis
Olcek araciligiyla veri nicel bir bigimde toplanmistir. Nicel yontem, istatistik veya
kapal1 uglu sorular iceren anket araglar1 kullanarak biiytik sayisal veri toplamaya
yardim etmesi ve ¢ikan sonuglarin popiilasyonu temsil edebilecek genis bilgi
saglayabilmesi gercegi sebebiyle tercih edilmistir. Ayrica nicel ¢alisma sayisal
veriyi kullanarak arastirmacilarin daha giivenilir sonuglar elde etmesine de olanak
saglar. Bu calisma, etkili bir sekilde veri toplamaya yardim ettigi ve iyi
tasarlandig1 zaman dogru ve diisiik maliyetli sonuglar elde etmeye yardim ettigi
icin dlgek yaklasimini edinmistir. Olgek yaklasiminin uygulanmasina karar
verildigi i¢in, kapsam gecerligi de saglayabilecek bir Olgek secilmesi
amaclanmistir. Bu amagcla, calisma i¢in secgilen 6lgek Mobil Hizmetler Kabul

Modelinde kullanilan orijinal dlgekten uyarlanmistir.

Olgekleri kullanabilmek igin, dlgegin gelistiricilerinden izin alinmistir. Sonra,
ODTU Insan Arastirmalar1 Etik Kurulu (IAEK)’ndan gerekli izinleri alabilmek
icin bagvurular yapilmistir. Pilot ¢alisma i¢in 178 katilimcidan veri toplanmis iken

210 katilimct veri analizi i¢in ana ¢alismaya dahil edilmistir.
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BD-MFDUS (Beacon Destekli Mobil Fitness Danigmani1 Uygulamasi Sistemi) ad1
verilen sistem c¢alisma i¢in gelistirilmistir. BD-MFDUS dort ana kisimdan olusan
bir sistemdir. Sistemin ilk kismi Beaconlardir. Beaconlar temel olarak
yakinlasildiginda uygulama ve veri tabani araciligiyla yer tespiti yapip mobil
cihazlara icerik gonderen Bluetooth temelli kiigiik cihazlardir. Bu c¢aligmada
kullanilan Beaconlar LiveBeacon firmasi tarafindan {iretilmistir ve fitness
merkezine Onceden yerlestirilmistir. Sistemin ikinci kismi LiveBeacon isimli
uygulamadir. Bu uygulama LiveBeacon sirketi tarafindan iiretilmistir ve App
Storelarda ve Play Storelarda Ticretsizdir. Katilimcilar, fitness merkezine
girmeden Once cep telefonlarina bu uygulamay yiiklemislerdir. Sistemin tiglincii
kism1, mobil cihazlara bilgi gonderen bir sistem olan LiveBeacon Bulut Portalidir.
Typeform ise sistemin dordiincii ve son kismidir. Temel olarak, verilen yiiklendigi
bir veri tabanidir. Bu ¢alismadaki bilgi —video, talimat ve igerik- Typeform’a
yiiklenmistir. Kisaca 6zetlemek gerekirse, katilimcilar LiveBeacon’in alanlarina
yaklastiginda, LiveBeacon Bulut Portali, Typeform iizerindeki bilgiyi
katilimcilarin cep telefonlarina yiiklemis olduklar1 LiveBeacon uygulamasina

iletmistir.

Fitness baglamindaki bir Tiirk 6rnekleminde 6l¢egin faktor yapisini belirlemek
amaciyla, ilk olarak 178 katimciyla Aciklayict Faktor Analizi (AFA)
yiiriitiilmiistiir. Ikinci olarak, tanimlanan faktor yapisi, bir 8lgek modeli saglamak
ve Olciilen degiskenlerin madde sayilarini ne kadar 1yi temsil ettigini test etmek
amaciyla Dogrulayici Faktor Analizi (DFA) ile 205 katilimcidan olusan baska bir
orneklem iizerinden, degerlendirilmistir. Nihayetinde, ana ¢alisma olarak, secilen
model 210 katilimer ile test edilmistir. Ornekleme teknigi olarak ise kolay

ulasilabilir durum 6rneklemesi teknigi secilmistir.

Homojen bir grup saglayabilmek igin, veriler tiniversitenin spor merkezlerinde
spor yapan tiniversite dgrencilerinden toplanmistir ¢ilinkii yas, meslek ve ilgi
olarak G6grenciler daha homojen bir grubu temsil edebilmektedir. Ana calisma

ornekleminin betimsel istatistik sonuglar1 asagida verilmistir.

117



Asagida verilen tablo calismanin katilimcilarmma ait demografik bilgiyi

gostermektedir.

Tablo 1

Fitness Katilimcilarimin sayisi

Degiskenler Kategori Say1 %
Cinsiyet
Kadin 86 41
Erkek 124 59
Toplam 210 100

Calismaya 210 kisi katilmistir. Katilanlarin 86 kisisi kadindir ve bu da toplam
katilimcilarinin %41°ne denk gelmektedir. Erkek katilimcilar ise say1 olarak 124

kisidir ve bu da toplam katilimcilarin %59’una denk diismektedir.

Tablo 2

Haftalik fitness katilim siklig

Ziyaret siklig1 Katilimci sayisi Katilimer ylizdesi
Hig 5 2.4%
Haftada bir kez 67 31.9%
Haftada 2 veya 3 kez 108 51.4%
Haftada 4 veya 5 kez 22 10.5%
Haftada 6 veya 7 kez 5 2.4%
Haftada 7’den fazla kez 3 1.4%
Toplam 210 100

Katilimcilarin diizenli antrenman aliskanliklarina da dikkat edilmistir. Tablo 2°de
goriilebilecegi iizere, en yliksek katilimcei sayisi fitness merkezini haftada en az 2

veya 3 kez ziyaret eden gruptadir (n=108). Bu grup katilimcilarin yaklagik olarak
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yarisindan fazlasina denk diismektedir. ikinci en biiyiik grubu ise spor merkezini
haftada bir ziyaret edenler olusturmaktadir. Bu katilimcilarin yiizdesi %31,9’dur.
En az katilimci sayisi ise fitness merkezini yedi veya daha fazla kez ziyaret eden

gruptadir.

Calisma, Likert 0lgegi ile tasarlanmis bir anket kullanan nicel bir arastirma olarak
yirltilmistir. Calismada kullanilan ve 1 (kesinlikle katilmiyorum) ile 5
(kesinlikle katiliyorum) arasinda degisen besli Likert dlgegi, Mobil Hizmetler
Kabul Modelinde kullanilan orijinal 06l¢ekten uyarlanmistir. Bu modelin
secilmesindeki ana neden ise modelin Teknoloji Kabul Modelinin bir uzantisi
olmasidir. Orijinal 6l¢egin yani sira, katilimcilarin demografik bilgisi ve fitness

katilim sikliklar1 hakkindaki bilgi de toplanmustir.

Mobil Hizmetler Kabul Modelinde, modeli ¢alismak i¢in gerekli olan giiven,
baglam, kisisel 6zellikler ve girisimler gibi yeni maddeler eklenmistir. Caligmaya
uygunlugunu kanitlamak icin, modelde kullanilan 6l¢ek calismada yeniden
kullanilmistir.  Olgek sonrasinda, Sakarya Universitesi Bilgi Sistemleri
Boliimii’nde gelistirilen bir teknoloji platformu igin Tiirkge baglaminda
uygulanmistir (Ko¢ & Turan, 2014). So6zii edilen calismada kullanilan 6lgek
Tiirkge dilinde oldugu i¢in, o ¢alismada kullanilan 6lgek, bazi uyarlamalar ve BD-
MFDUS’nin baglamma uymas: i¢in gerekli sozciik degisikliklerinden sonra

kullanilmistir.

Pilot ¢alismanin analizinden sonra, 0lgme aracinin son hali ortaya ¢ikmustir.
Sonrasinda, ana veriyi toplama silireci gerceklesmistir. Veriler hem kagit
tizerinden hem de cevrimici anket olarak toplanmistir. Anketin g¢evrimigi
versiyonu i¢in Typeform platformu kullanilmistir. Goriiniis gecerligini her iki
aracta da yiiksek ve esit tutmasina 6zellikle dikkat edilmistir. Katilimcilar anketi

online veya kagit tizerinden dolduracaklarina kendileri karar vermislerdir.

Veri toplama siireci 10 Nisan 2017°den 27 Kasim 2017’ye kadar iki aydan fazla
bir siirede gerceklesmistir. Veriler, Orta Dogu Teknik Universitesi’nin ana

kampiisiinde yer alan iki fitness merkezinde iiniversitenin 6grencileri olan
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katilimeilardan toplanmustir.  Calismanin  etik kurul onayr ODTU Insan
Arastirmalar1 Etik Kurulu’ndan 8 Mart 2107°de alinmistir. Tiim katilimcilardan
goniilli katilim formu alinmistir. Katilimeilar verilerin arastirmada kullanilacagi
hususunda bilgilendirilmis, katilimcilara uygulamay1 yiikletmek disinda higbir

miidahalede bulunulmamastir.

Calismada kullanilan Beaconlar, c¢aligma hakkinda bilgi verildikten sonra
LiveBeacon firmasi tarafindan saglanmstir. iki adet Beacon fitness merkezindeki
alanlara (fitness egzersizleri i¢in dambil ve halter alan1 ile esmene egzersizleri i¢in
mat alanlarina) yerlestirilmistir. BD-MFDUS ile ilgili bilgi fitness merkezlerinin
duvarlarina asilan posterlerde agiklanmistir. Posterler fitness merkezlerinde bir
tanitim ve bildirim amacli kullanilmistir. Fitness merkezlerinde spor yapmaya
gelen Ogrenciler calisma hakkinda bilgilendirilmis ve calismaya katilmaya
goniillii katilimeilara galigmanin amacini, ¢alisma siirecinin agiklamasini ve
bireysel cevaplarin gizliligi bilgisini de igeren Beacon destekli mobil fitness
danigsman1 uygulamasi daveti gonderilmistir. Kullanimla ilgili bilgilendirildikten
sonra, kagit veya online anketin internet linki katilimcinin iste§ine gore
saglanmistir. Katilimcilar aragtirmaya katilmayi kabul ettikten sonra, telefonlarina
hem Android hem de i10S sistemlerinde {icretsiz yer alan LiveBeacon
uygulamasini indirmeyi de kabul etmislerdir. Bu sayede, katilimcilar fitness
merkezindeki LiveBeaconlara yaklastik¢a LiveBeaconlar kullanicilarin cep

telefonlarindaki uygulamay tetikleyebilmistir.

Beaconlara yaklasan katilmcilarin cep telefonuna Beaconlar bildirim
gondermistir. Katilimemin konumunu, dolayisiyla da ihtiyaglarini anlayan
program bazi egze4rsiz alternatifleri Onermistir. Katilimci istedigi segenegi
sectikten sonra, belirli fiziksel egzersizler yeniden sunulmustur. Katilimci yeniden
ithtiyacina uygun olan egzersizi se¢mistir. Belirli bir egzersiz secildikten sonra,
mobil uygulama egzersizlerin nasil yapilacagina dair detayli bir tanimlama
gondermistir. Uygulamanin gonderdigi icerikler arasinda videolar, gorseller ve

egzersizin nasil dogru yapilacagina dair agiklamalar bulunmaktadir.
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Bu ¢aligmanin genel amaci, BD-MFDUS’u edinme davranisi bilgisine ve fitness
ile egzersiz alaninda Beacon teknolojisinin gelisimine katkida bulunmaktir.
Calismanin baska bir hedefi ise toplanan verilerle teorik bir model olan Mobil
Hizmetler Kabul Modelini ampirik olarak test etmek ve model ile 6lgeginin

gecerligini degerlendirmektir.

Bilindigi gibi, cep telefonlart modern 21.yy insaniin hayatinda olduk¢a 6nemli
bir yer tutmaktadir. Pek ¢cok insan cep telefonlarini her yerde yanlarinda tasimakta
ve nerdeyse bir on yildir, oldukca kullanish olmasi sebebiyle akilli telefonlart
kullanmaktadir. Benzer sekilde, fitness merkezlerinde de sporu ve cep
telefonlarim1 ayr1 tutmak imkansizdir. Bu nedenle, cep telefonlarindan

faydalanmak amaciyla, daha pragmatik bir yaklasim kullanilmistir.

Burada belirtmek oOnemli olacaktir ki, sadece cep telefonlar1 degil, ayrica
uygulamalar da insanlarin yasam tarzlar1 {izerinde etkilidir. Her yerde
kullanilmas1 nedeniyle, fitness merkezlerinde de kullanilmasi desteklenmelidir.
Buradaki 6nemli nokta, uygulamalari kullanmishh hale getirmek igin tesvik
edilmesidir. Pek ¢ok ¢alisma cep telefonu uygulamalarinin yasam tarzi tizerinde
olumlu bir etkisi oldugunu gostermistir ve fitness uygulamalar: da buna bir arag
olabilecektir. Bu nedenle, hem cep telefonlar1 hem de uygulamalar spor

sektoriinde onem kazanmigstir ve faydalarini artirmak i¢in alanda kullanilmalidir.

Beacon teknolojisinin fitness merkezlerinde test edilmesi ihtiyaci nedeniyle,
calisma i¢in BD-MFDUS adi verilen bir uygulama gelistirildi. BD-MFDUS nde
isleyen beslemeler konum nedenlidir ve bu nedenle, gerekli oldugunda fitness ile
ilgili belirli ve destekleyici bilgi saglanabilmektedir. Bu 6zelliklerle, BD-MFDUS
fitness ve spor sektoriindeki diger mobil bilgi sistemlerinden farklidir. Diigiik
maliyetli Bluetooth cihazlarimin yeni nesli olan Beacon, fitness merkezlerine
mobil cihazlar araciligiyla iiyelerin tam konumlarini izlemelerini saglayan bir
cthazdir ve bu 6zellik, liyelerin konumunu sagladig: i¢in fitness merkezlerine,
saglik ve egzersiz ile ilgili ipuclart gibi bilgileri sagladigi icin de tiiyelere

kullanishidir.
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Bu calisma, mobil cihazlar tetikleyerek ve yonlendirme, tesvik etme ve dogru
egzersiz teknigini gosterme ile ilgili egzersiz bilgilerini saglayarak, Beacon

teknolojisinin fitness merkezlerinde nasil ¢alistigini géstermistir.

Bu boliimde ise ¢alismanin sonuglar tartigilacaktir. Pilot calismanin analizinden
sonra ¢ikan sonuglar kisisel 6zellikler ve girisimlerin ¢ikarilmasi fikrini literatiirde
de desteklendigi gibi desteklemistir. Belirtilen maddeler c¢ikarildiktan sonra,
Yapisal Esitlik Modellemesi (YEM) analizleri Mobil Hizmetler Kabul Modelinde
Onerilen tiim hipotezlerin desteklendigini gostermistir (Tablo 3). Toplam

degisken, BD-MFDUS ni kullanma niyetini (%39) aciklamistir.
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Tablo 3

Sonuclarin ozeti

Hipotezler Sonug

HI1. Fitness katilimeilarinin algilanan kullanim kolayligi BD- Kabul edildi
MFDUS’ni kullanma niyetlerini anlamli ve olumlu sekilde

etkiler.

H2. Fitness katilimcilarinin algilanan kullanisliligi BD- Kabul edildi
MFDUS’ni kullanma niyetlerini anlaml1 ve olumlu sekilde

etkiler.

H3. Fitness katilimcilarinin giiven algis1 BD-MFDUS ni Kabul edildi
kullanma niyetlerini anlamli ve olumlu sekilde etkiler.

H4. Fitness katilimcilariin baglam algist BD-MFDUS nin Kabul edildi
algilanan kullanisliligini anlamli ve olumlu sekilde etkiler.

H5. Fitness katilimcilarmin baglam algist BD-MFDUS nin

algilanan kullanim kolayligini anlamli ve olumlu sekilde Kabul edildi
etkiler.

H6. Fitness katilimcilariin algilanan kullanim kolayligi Kabul edildi

BD-MFDUS nin algilanan kullanigliligin1 anlamli ve olumlu
sekilde etkiler.
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Genel olarak, Yapisal Esitlik Modellemesi analizleri, algilanan kullanim
kolayligi, algilanan kullanighilik, gliven ve baglamin, katilimcilarin BD-
MFDUS’ni kullanmasinda 6nemli bir rol oynadigin1 gostermistir. Algilanan
kullaniglilik, davranmigsal BD-MFDUS’ni  kullanma niyetini  olumlu
etkilemektedir. Ayn1 zamanda algilanan kullanim kolayligi, algilanan kullaniglilik
ve niyet iizerindeki dogrudan etkisi yoluyla, dolayli olarak BD-MFDUS’ni
kullanma niyetini etkilemektedir. Gliven, davranigsal BD-MFDUS’ni kullanma
niyetini olumlu etkilemektedir. Baglam, algilanan kullanim kolaylig1 ve algilanan
kullanighlik tizerindeki dogrudan etkisi araciligiyla BD-MFDUS’ni kullanma
niyetini dolayli olarak etkilemektedir. Her bir hipotezin sonuglar1 detayli olarak

tartisilacaktir.

Arastirma Hipotezi 1: Fitness katihmcilarinin algilanan kullanim kolayhg:

BD-MFDUS’ni kullanma niyetlerini anlaml ve olumlu sekilde etkiler.

Sonuglar algilanan kullanim kolayliginin fitness katilimcilarinin BD-MFDUS ni
kullanma niyetine anlamli ve olumlu etkisi oldugunu gdstermistir. Baska bir
deyisle, fitness katilimcilarinin kullanamaya giivenlerinin ve isteklerinin olmasi
icin sistemin kullanimi kolay olmasi gerekmektedir. Uygulanabilirlik de bir
sistemi kullanmak i¢in baska bir tercih sebebidir ve fitness katilimcilarinin kabul
kararlarin1 6nemli 6l¢iide etkileyebilir. Bu nedenle, bu ¢alisma, kullanict ve BD-
MFDUS’daki mobil uygulamanin arasindaki kolay etkilesimin katilimecilarin
uygulamay1 kullanma niyetini gelistirebilecegi goriisiinii desteklemektedir.
Kisacasi, uygulama veya benzer sistemleri gelistirenlerin ara yiizii basit ve
kullanici dostu bir sekilde dizayn etmeye dikkat etmesi kullanicilarin uygulamay1
ne kadar kolay bulurlarsa o kadar kullanma egiliminde olmalar1 nedeniyle

Onemlidir.

Arastirma Hipotezi 2: Fitness katihmcilarimin algilanan kullamshhg BD-

MFDUS’ni kullanma niyetlerini anlaml ve olumlu sekilde etkiler.

Calismanin sonuglari, algilanan kullanigliligin MD-MFDUS ni kullanma niyetini

etkiledigini gostermistir. Kullanicilar, uygulamanin kendi yararlarima 1iyi
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oldugunu diislindiiklerinde, o uygulamayir kullanma niyetleri de dogrudan
yiikselir. Bu nedenle algilanan kullanigliik BD-MFDUS’ni kullanma niyeti
acisindan olduk¢a 6nemlidir. Kullanicilarin bir mobil sistemi kullanmaya baslayip
siirdiirmesi i¢in, o sistemin kendilerine faydali olduguna ikna olmalar1
gerekmektedir. Algilanan kullaniglhiligin altinda verimliligin artmasi ya da haftalik
fitness gorevlerinin takibi gibi maddeler bulunmaktadir; bu nedenle bu teknolojiyi
fitness sektoriinde kullanmak sadece verimliligi degil ayni zamanda fitness
yapmaya devam etmeyi de artirma olasiligi bulunmaktadir. Kullanici bir sistemi
yararli bulmadigi siirece kullanmay1 birakabilir, fakat faydali oldugunu
hissettikten sonra devam edecektir ve hatta bu onu daha bilingli bir fitness
katilimcist yapabilir ki bunun da pek ¢ok olumlu sonucu vardir. Bu nedenle, eger
bir teknoloji sistemi algilanan kullanislilik da artis saglayabilirse, sistemin

tiretkenligi ve performansi da muhtemelen yiikselecektir.

H3. Fitness katilmcilarinin giiven algis1 BD-MFDUS’ni kullanma niyetlerini

anlamh ve olumlu sekilde etkiler.

Calisma, giiven faktoriinlin sistemi daha cok kullanmaya etkisi oldugunu
gostermistir. Eger kullanicilar sisteme glivenmezlerse, kullanmaktan da
kacmacaklardir ¢iinkii giiven karar1 etkiler ve giiven bir ihtiya¢c olarak
tanimlanabilir. Giliven, uygulamay1 kullanma niyeti {izerindeki en onemli etki
oldugu i¢in mobil sistem gelistiricilerinin en ¢ok dikkat etmesi gereken etkendir.
Kullanicilar kullandiklar1 uygulamaya ve onun sundugu verilere glivenmek
isterler. Kullanicilarin verilerdeki bilginin yetkili merci tarafindan onaylandigin
ve uygulamanin endiselenmeyi gerektirecek bir sey olmadigmi bilmeleri

gerekmektedir.

Kisacasi, gliven faktorii fitness katilimcilarinin bir sistemi kullanma tercihlerinde
son derece 6nemli bir faktordiir, bu nedenle sistemin her bir par¢asi (Beaconlar ve
mobil uygulama) fitness katilimcisinin giiven ingasina yardimei olmalidir. Mobil

sistem gelistiricileri bu etkene daha ¢cok odaklanmalidir.
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H4. Fitness katilmcilarimin baglam algis1i BD-MFDUS’nin algilanan

kullanishli@im anlamh ve olumlu sekilde etkiler.

Baglam algisi, algilanan kullanislilik i¢in yiliksek belirleyici olarak bulunmustur
ve niyeti etkiler. Kullanicilar sistemi kullanmaya tesvik edildiklerini
hissettiklerinde veya etraflarindaki insanlarin kullandigint hissettiklerinde, sistemi
kullanma niyetleri de yiikselir. Uygulama, kullanicilara hos bir deneyim sunmali
ve edinmesi ve yliklemesi kolay olmalidir. Ayrica, popiiler bir uygulama olmanin
da bir etkisi olma ihtimali bulunmaktadir. Ozellikle otorite sistemi kullanmayi
desteklediginde, egilim onemli bi¢cimde artar. Bu nedenle, baglam algisinin

algilanan kullanighlik tizerinde 6nemli etkisi oldugu sonucuna varilabilir.

HS. Fitness katimcilarimin baglam algis1i BD-MFDUS’nin algilanan

kullanmim kolayhigini anlaml ve olumlu sekilde etkiler.

Daha once de belirtildigi gibi, baglam 6nemli bir faktordiir ve ayrica baglam,
algilanan kullanim kolaylig1 icin 6nemli bir etken olup, niyeti etkiler. Bunun
yaninda, baglam arica kullanici davranisini belirleyebilir. Bu nedenle hem mobil
uygulamanin tercih edilmesi icin hem de Beaconlarin 6zellestirilmis mesajlari i¢in
baglam ¢ok 6nemlidir; boylelikle kullanicilar birbirlerini anlayabilir ve takibe

devam etmeye hevesli olabilirler.

Ozet olarak, mobil hizmetlerin kullanimi baglamim iizerinde bir etkendir.
Calismanin anlamli sonu¢ verdigi g6z Oniline alinacak olursa, Beacon

teknolojisinin fitness merkezlerinde kullanilabilecegi sonucuna erisilebilir.

Hé6. Fitness katihmcilarimin algilanan kullamm kolayhg: BD-MFDUS’nin

algilanan kullamishhgini anlaml ve olumlu sekilde etkiler.

Calismanin sonuglar1 géstermistir ki eger insanlar sistemin bilesenlerini kullanimi
kolay olarak algiliyorsa, sistemi yararli olarak algiladiklar1 i¢in daha ¢ok katilimei

BD-MFDUS kullanicisi olacaktir ve fitness merkezlerinde kullanacaklardir.

Ayrica algilanan kullanim kolayligr algilanan kullanmighilik araciligiyla fitness

katilimcilarinin niyetini dolayli yoldan etkileyebilmektedir.
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Hipotezlerin analizlerinden sonra sodylenebilir ki, calismanin bulgulari, hem
fitness sektoriinde Beacon teknolojisine teorik bir zemin hazirladigi i¢in hem de
mobil hizmet gelistiricilerinin tiiketicilerin bir mobil hizmeti kullanma niyetini
daha 1yi anlayabilmelerine yardimci olabilecegi i¢in son derece Onemlidir.
Kullanicilarin fitness gelisimi i¢in bu teknolojiyi kullanip kullanmayacagini
anlayabilmek bu alandaki teknolojik gelismelere kiymetli bilgiler saglayacaktir.
Bu calisma, Beaconlar iizerinde -6zellikle fitness sektoriinde Beaconlar1 kullanma
tizerinde- siirli sayida ¢alisma olmasi nedeniyle, alana da katkida bulunacaktir.
Bu teknolojinin gii¢liiklerini ve imkanlarin1 tanimlayarak, arastirmacilarin
dikkatini ¢ekerek bu teknolojiyi kullanarak daha ¢ok aragtirma yapmasina,
gelistiricilerin dikkatini ¢ekerek de bu teknolojiyi kullanip kullanmamaya dair

sorularina yanit bulmasina yardimci olacaktir.

Ayrica calisma, bu tezdeki teknolojiyi kullanarak nasil birlestiren deneyimler
saglanabilecegine dair de belirli 6nerilerde bulunmaktadir. Fitness katilimeilarinin
ihtiyaclarina hizmet edebilmesi i¢in Beacon teknolojisini mobil uygulamayla

biitiinlestirebilmistir.

Beaconlar hala yeni bir teknoloji olarak sayilmaktadir, dolayisiyla hala iizerinde
calisilmaya ihtiyag duyulmaktadir. Bu c¢alisma ise bu alandaki boslugu
doldurmaya katkida bulunmayi amaglamaktadir. Beconlarin baska alanlarda da
ilgi gekmesi, pek ¢ok yonden etkili olmas sebebiyle hi¢ de sasirtict degildir. ik
olarak, Beaconlar kiiclik ve diisiilk maliyetlidir. Bu nedenle pek ¢ok insan i¢in
ulasilabilir ve makul olarak kabul edilebilir. Ikinci olarak, yeni ve yiiksek
teknolojinin iirlinii olmas1 nedeniyle sensorlii karmasgik bir sisteme sahiptir, ancak
kullanim1 son derece basittir ve bu da is adamlarinda egitimcilere kadar pek ¢ok
insan i¢in Beaconlar1 ¢ekici hale getirmektedir. Bu nedenle, fitness sektoriinde de
kullanilmas1 beklenmektedir. Ugiincii olarak, kullanicilara farkli bir deneyim
sunarken, pek ¢ok teknoloji iiriiniinde iddia edildigi gibi kullanicilara zor bir ortam
da yaratmamaktadir. Yiiklemesi kolay ve kullanimi eglencelidir. Biitiin bu
ozellikler dikkate alindiginda, Beaconlarin umut vaat eden bir gelecegi

bulunmaktadir.
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Dahasi, teknoloji hizla ilerledik¢e, modern diinyada insanlarin yasami da giderek
daha akilli hale gelmektedir. Akilli teknolojiler oldukca hizli yayilmakta ve akillt
teknoloji hemen hemen her alanla biitiinlesmektedir. Akilli teknolojilerin
kullanim1 yalnizca evlerde degil, ayn1 zamanda diger sosyal alanlarda da giderek
yayginlagsmaktadir. Bununla birlikte, konum hizmetleri de yaygin olarak
kullanilmaktadir. Ancak, konum hizmetlerinin kullanimi ¢ogunlukla kullanicinin
nerede oldugunu gosteren uygulamalarda oldugu gibi biiylik alanlarda miimkiin
olmaktadir. Beacon teknolojisi burada, bu akilli hayatlara katkida bulunarak
kapal1 ve kiiclik alanlarda da Bluetooth teknolojisi sayesinde konum belirlemeye
imkan saglamaktadir. Bu kapali alanlarda konum hizmetlerini fitness
merkezlerinde kullanmak kullanicilara hem tanidik hem de ¢ekici bir deneyim

sunabilir.

Beacon teknolojisini kullanmanin fitness sektdriinde parlak bir gelecegi vardir.
Fitness merkezlerine, {iiyelerini cep telefonlari araciligiyla izleme imkani
taniyacak ve bu da iiyelerin sistemli ve uygun bir egzersiz diizeni takip edip
etmediklerini anlamalarina yardimci olacaktir. Ayrica, merkezlerdeki en sik ve en
nadir kullanilan ekipmanlar1 belirleme firsatlari olabilecektir. Bu veri yardimiyla,
satin alma ve bakim planlarin1 buna gore ayarlayabilecek, boylelikle mali ve is
planlarinda diizenlemeler veya degisiklikler yapabileceklerdir. Dahasi, iiye
davraniglariyla ilgili veri pek ¢ok konuda fitness merkezlerinin ihtiyaglar

hakkinda ipucu verebilecektir.

Sonug olarak, s6z konusu tez c¢alismasi teknolojinin spor ve fitness alaninda
kullanim1 ile ilgili 6nciil bir ¢aligma sunmaktadir. Gerek teknolojinin hizla
gelismesi, gerekse fitness alanina her gecen giin artan talep bu alanda daha fazla
caligma yapilmasini zorunlu kilmaktadir; bu ¢alisma alanyazinda yer alan sinirh
sayida calismaya katki sunmakla birlikte daha fazla calisma yapmanin

gerekliliginin de altin1 ¢izmektedir.
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1. Tezimin tamami dlinya ¢apinda erisime aclilsin ve kaynak gosterilmek sartiyla tezimin bir
kismi veya tamaminin fotokopisi alinsin. I:I

2. Tezimin tamami yalnizca Orta Dogu Teknik Universitesi kullancilarinin erisimine agilsin. (Bu
secenekle tezinizin fotokopisi ya da elektronik kopyasi Kiitiiphane aracihigi ile ODTU disina

dagitiimayacaktir.) I:I

3. Tezim bir (1) yil slireyle erisime kapali olsun. (Bu secenekle tezinizin fotokopisi ya da
elektronik kopyasi Kiitiiphane araciligi ile ODTU disina dagitilmayacaktir.) I:I
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