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Abstract

Gamification is a modern concept that makes physical and digital activities engaging and enjoyable
just like games. Game elements are added to mobile applications for user retention and
engagement. One of the dark sides of gamification i.e., addiction is explored in this novel study in
the context of mobile application design. It uses a mixed-method approach to lay the foundation
of the relation between gamification and Smartphone Addiction, which is critically explained in a
limited literature review using existing theories and studies on gamification. Interviews with
behavioral experts confirm the psychological aspects of the research. The study also identifies
game elements that contribute to smartphone addiction by a survey analysis of 269 participants.
Results reveal Scrolling and Tapping as most addictive game elements. Some elements also show
a statistically significant relationship with daily smartphone usage in hours. There are many
effective applications of gamification, and in the context of mobile application design, it indeed
helps to increase user engagement, however, there is an ethical need to reflect on what the
exaggerated form of this engagement can lead to. As future research, a longitudinal study and
experiments are suggested to find out this relationship with the use of empirical data.

Keywords: Gamification, addiction, game elements, Self- Determination Theory (SDT),
Smartphone Addiction (SA), Intrinsic Motivation (IM), Extrinsic Motivation (EM), Flow, Five-

Factor Model (FFM)/Big Five Model, Hexad framework




TABLE OF CONTENTS

1 Introduction

1.1

1.2

1.3

1.4

PROBLEM STATEMENT

PURPOSE AND RESEARCH QUESTIONS

SCOPE AND DELIMITATIONS

OUTLINE

2 Theoretical Framework

2.1
2.2
2.3
2.4

2.5

2.5.1

2.5.2
2.6

2.7

3 Methods and Implementation

3.1

3.1.1
3.1.2
3.1.3

10
11
12

13

15

ADDICTION

SMARTPHONE ADDICTION (SA)

GAMIFICATION

GAME ELEMENTS

SELF DETERMINATION THEORY (SDT)

Intrinsic Motivation 21

Extrinsic Motivation 21

FLow THEORY

HEXAD FRAMEWORK AND FIVE-FACTOR MODEL

15
16
17
17

21

22

23

25

METHODOLOGY

Literature Review 26
Interviews 29

Surveys 29

25




3.2 DATA COLLECTION 31
3.2.1 Sampling 32
3.3 DATA ANALYSIS 33
3.4  VALIDITY AND RELIABILITY 34
3.4.1 Threats 34
3.4.2 Measures 35
3.4.3 Considerations 35
3.4.4 Consent 36
4 Results 37
4.1 LITERATURE REVIEW 37
4.1.1 Search Strategy 37
4.1.2 Findings of the Literature Review 40
4.2 INTERVIEWS 46
4.2.1 Target Group: 46
4.22 Symptoms of Addiction 47
4.2.3 Role of motivation in addiction: 47
4.2.4 Frequency of problematic smartphoneuse and smartphone
addiction: 48
4.2.5 Factors that cause or trigger smartphone addiction: 48
4.2.6 Gamification and user engagment: 49
4.3  SURVEYS 50

4.3.1 Mini Survey
4.3.2 Main Survey

50
53




4.3.3 Key Findings of the Main Suivey 57
4.4  KEY FINDINGS FOR RQ1 58
4.5 KEY FINDINGS FOR RQ2 59
5 Discussion 60
5.1 SMARTPHONE ADDICTION — IS IT REALLY THAT BAD? 60
5.2  GAMIFICATION THROUGH THE LOOKING GLASS OF ADDICTION 60
5.3  GAMIFICATION IS CERTAINLY NOT ALL DARK 63
5.4  WHAT WE MAKE OUT OF OUR RESULTS 64
6 Limitations of this Research 64
7 Conclusion 66
8 Directions for Future Research 66
9 References 67
10 Appendices 74
10.1 APPENDIX A: SEMI-STRUCTURED INTERVIEW QUESTIONNAIRE 74
10.2 APPENDIX B: SURVEYS 75




List of Figures

Figure 1 Flow Model of Csikszentmihalyi (1990) 23
Figure 2 Hexad Framework by Marczewski (2015) 24
Figure 3 showstheories that support the link between gamification and addiction 28
Figure 4 Shows Octalysis Framework with left/right brain ahwhite/black hat core drives 43
Figure 5 Graphical representation of most familiagame elements 51
Figure 6 Graphical representation of gamelements in-€ommer@ mobile applications and their
familiarity scores 51
Figure 7 Graphical representation offlame elements in social media mobile applications and their
familiarity scores 52
Figure 8 Graphical representation of most famér game elements in instant messaging mobile
applications and their familiarity scores 52
Figure 9 Graphical representation of dlgame elements selected for this research and their scores for
addicted and not addicted responses 53
List of Tables

Table 1 : List of research papers angame elementsliscussed in them 19
Table 2 Shows method choice and their roles in the research 26
Table 3 Data collection techniques used for selected research methods 32

Table 4 Data analysis strategies to analyze the data collected through different methods 34

Table 5 Search Strategy for Literature search 38
Table 6 Shows studies selected for literature review 39
Table7#1 AAO AOOECT AA OI A@GPAOOOS ET OAOOEAx @OAT OAOEDO
Table 8 Coded information grouped under themes in NVIVO 50
Table 9 Participant Characteristics 53

Table 10 Frequency distribution table ofame elementsising selfreports of selected variables.55

Table 11 Chisquare analysis of game elements effected by daily smartphone usage in hour57




1 Introduction

The dependency on smartphones have made people addicted to its use, most often
unknowingly. Despite many of the mobile applications (apps) being useful and practical
to make lives easier, they use certain interaction design techniques that make users cling
to these applications and overuse them. Such applications include social and
communication applications on top of the list (Ding et al., 2016). These addictive
applications cause a dopamine rush which creates an endless sense of “craving” for them
(Neyman, 2017). Therefore, conditions related to Smartphone Addiction (SA), like
“Gaming disorder”, “Internet use disorder” and “Internet addiction” have been added in
the International Classification of Diseases-11th Revision (ICD-11), an official diagnostic
manual issued by World Health Organization (WHO) (Montag et al., 2019).

Gamification is a concept that allows incorporating game elements to contexts not
related to gaming (Richter et al., 2015). It is extensively used in different industries like
health, education, marketing, business, software design etc. to increase interest levels in
activities and even persuade for change in behavior (Llagostera, 2012). Game elements are
used to gamify tasks and activities. Concerning mobile application design, common game
elements include points, badges, and leader boards, and other rarely discussed elements
like push notifications, feedback, mascots, avatars, animations, etc. A selection of such
game elements will be discussed in this research to investigate whether they are addictive
in nature and contribute to Smartphone Addiction (SA).

Mainly, four psychological theories have been used in this research to investigate
links between gamification and addiction. These theories include Self-determination
Theory, Flow Theory, Hexad framework and Five-Factor or Big Five model. All these
theories are related to gamification, and by using them, the relationship between
gamification and addiction can be supported. The theories will be explained in Section 2.

Very recently, a small number of studies have indicated the possibility of addictive
nature of gamification. To our knowledge, none of the studies has proven the relationship
between gamification and addiction in the context of mobile application design, therefore,

this research contributes to the literature by conducting a literature review on this




10

association and further investigates which game elements used in mobile application

design are addictive in nature, using a self-reporting survey.

1.1 Problem Statement

Gamification has been applauded and criticized in the literature as it has both bright and
dark sides. One of the main reasons to employ game elements in non-game contexts is to
keep people engaged in problem solving (Dichev et al.,2014). It is used as a clever
technique to increase user retention when applied in marketing, business, or product design
(Richter et al., 2015). It also aids productive tasks like student learning when employed in
applications such as Duolingo for learning a new language or Reading Eggs for boosting
children's reading skills, etc. It is commonly understood that gamification is context-
dependent, and that including game elements without good design does not result in the
anticipated positive effects (Bogost, 2014). When gamification is employed in educational
settings, Snow et al. (2015) found that students are more concerned with the gamification
mechanics than with the learning assessment itself, which is the exact opposite of what
they should be doing.

As previously stated, the interaction design strategies employed in communication
and social applications play a significant role in smartphone overuse or smartphone
addiction. There are mixed views on whether the use of the term addiction in this context
is exaggerated or not. It is to note that the word ‘addiction’ in this context i-e; overuse of
smartphone without having control, may not have a rigorous meaning like ‘drug addiction’;
researchers still have studied similarities between smartphone addiction and a ‘full blown
addiction’! (Montag et al., 2019). Smartphone Addiction (SA) has been researched in great
depth in the literature pronouncing many factors that cause it. User interface interactions
such as scrolling, tapping, long-tapping, etc. have been associated with smartphone
addiction by Noé et al. (2019) who red-flagged social applications contributing greatly to
SA.

1 Full blown addiction refers to the lowest point in the person’s addiction, when it feels as though things cannot get worse.
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SA has been linked with major mental health issues and cognitive deficits. There
is evidence of correlation between excessive smartphone use and other psychiatric illnesses
such as depression, anxiety, obsessive compulsive disorder (OCD), and attention deficit
hyperactivity disorder (ADHD). Excessive smartphone use has also been linked with
feelings of loneliness, tension, poor cognitive-emotional regulation, communication
problems and other undesirable emotions (Wacks et al., 2021). According to Correa et al.
(2010), the self-obsessed adolescent users are more vulnerable to SA than adults.

User retention is important for businesses to survive, and it is not questionable
when there is moderate attention towards it. Gamification is indeed used in practical
applications, but there are always two sides of a story. The concern that gamification can
be addictive has already been expressed in the literature albeit in a very limited way, in
context other than mobile application design or with little evidence. There is a need to
investigate whether it actually is addictive or not, so designers are aware of what they are
designing may cause psychological problems and users are aware of what they are using

may make them susceptible to health problems.

1.2 Purpose andResearchQuestions

This research studies game elements used in mobile application design that gamify mobile
applications and the possibility that these elements are addictive in nature. To do so, a
relationship between gamification and addiction is first explained in light of some
psychological theories. Self-Determination Theory (SDT) gives a detailed insight into
human motivation by categorizing it into two different types: intrinsic motivation (IM) and
extrinsic motivation (EM) (Brihlmann et al., 2013). While IM is that which engages an
individual in an activity because they cherish it, EM is driven by external factors like reward
or punishment rather than self-satisfaction. Because rewards are involved in EM, it has
often been linked with gamification and explains why users/participants continue the use of
a system where game elements are used (Neeli, 2015). On the other hand, IM is used to
keep users engaged in the long run (Leclercq, Poncin, & Hammedi, 2020).

Csikszentmihalyi's Flow Model (1990) explains a mental state in which a person is
fully absorbed in a task or activity. Flow is characterized by the blend of action and

awareness, which occurs when people become so absorbed in an activity that they lose
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focus of themselves as separate from it, thus, the activity becomes impulsive and reflexive.
Although Flow was originally discovered as part of positive psychology, it was later
discovered that players experience the same Flow state when playing games, which is how
it connects with gamification and this study.

Hexad framework explains user types in gaming and gamification. Four, personality traits
in behavioral psychology are laid out in Five-factor or Big Five Model, one of which relates
with Smartphone Addiction.

Based on these arguments, following research questions are explored in this
research:

RQ1: How is gamificatiodinked withsmartphone addiction?

Keeping the literature review as the core of this research, it is used to associate
gamification with SA supported by the theories included in the research. Afterwards, a
survey with self-reporting statements depicting the addictive or non-addictive nature of
game elements used in mobile application design are used to answer the next research
question:

RQ 2: Whichgameelements used imobile application designontribute tosmartphone
addiction?

This research aims to find out links between game elements and smartphone
addiction. The dark sides of gamification have recently gained attention of researchers in
the last few years. However, the addictive nature of gamification in the context of mobile
application design is an unexplored research area which this research makes a contribution
in. We have selected game elements used in mobile application design of commonly used
applications and found out through our research if these elements contribute to smartphone
addiction. Furthermore, a literature review using psychological theories and interviews
with behavioral psychologists/experts make a strong base for the arguments presented in

this research.

1.3 Scope andDelimitations
This research explores addiction as a negative aspect of gamification when employed in
interaction design of applications. However, there are many useful gains that come with

the application of gamification and various studies have proven such positive outcomes.
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The research only intends to find impacts of gamification on user retention whose
exaggerated form is smartphone addiction and explores the addictive nature of certain
game elements. By recognizing this negative side of gamification, it highlights problematic
game elements used in mobile application design which can assist designers in
understanding the addictive nature of applications and avoid them to contribute to healthy
application design and usage. There is a list of popular game elements which have been
selected by literature search and a mini survey (details in Section 2 and 3) and only those
selected game elements have been used for this research.

For the survey, we have only aimed for social, communication and e-commerce
applications and the game elements used in them. It has already been highlighted above
that Ding et al. (2016) especially indicated social and communication apps as highest
contributors to smartphone addiction in their study about addictive mobile applications. E-
commerce applications, on the other hand, are also considered as addictive and/or
problematic in terms of compulsive use as Muller et al., (2021) investigated the
problematic use of e-commerce applications and called online shopping as a sub-type of
compulsive buying-shopping disorder. The reason why we have only selected highly
addictive mobile applications discussed in the extant literature for our study is that the aim
of this study is to find out which game elements ‘contribute to’ smartphone addiction.
Because we have looked at the contribution to the phenomenon of smartphone addiction,
it was important to include applications that have already been proven as highly addictive.
However, other applications that heavily use gamification also need attention in this

matter.

1.4 Outline

The first section finishes here with the introduction and the overview of the topic. The next
section is the theoretical framework where we explain all the concepts mentioned in this
research. This is followed by a section that describes the methods used to answer the
research questions presented in the current section. Results will be presented in the fourth

section and the findings of this chapter will be discussed in the following section. In the
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sixth section of this research, we will present limitations of this research followed by

conclusion and directions for future research as closing sections.




15

2 Theoretical Framework

2.1 Addiction
The definition of addiction in general has been given by many researchers along with the
signs i.e., behavior changes that occur when a human being is subject to addiction.
According to Pollak (1970), addiction is defined as a set of uncontrollable and impulsive
behaviors driven by a desire to experience pleasure and euphoric sensations
notwithstanding the risk of negative consequences. Medical professionals view addiction
as a disease caused by biological or neurological predisposition (Peele, 1985).

According to Goodman (1990), there are two behavioral cues that characterize
addiction; ‘powerlessness’ to control a behavior, and ‘unmanageability’ of a behavior
resulting in continuation of it despite negative consequences. He also called addiction a
‘process’ that can produce both pleasure and a sense of ‘escape from internal discomfort’
from a behavior.

Later, many other researchers gave other definitions of addiction that nearly
reflected the same behavioral cues as put forth by Goodman (1990). Sinnott-Armstrong &
Pickard (2013) elaborated on ‘control’ and ‘harm’, where they further argued that addiction
is a kind of ‘compulsion’ to a degree that the behavior becomes uncontrollable. Although
addiction is also researched in the context of positive psychology, linking it to productive
activities like running and meditation (Glasser, 1976), it is often perceived as undesirable
and has a negative connotation, sometimes even used synonymously with substance
addiction (Sinnott-Armstrong & Pickard, 2013).

In this research, however, where the word addiction is used in general, which
includes any behavior that is incontrollable as discussed above; it is only used to show the
addictive nature of gamification and is never used to relate it with substance addiction. In
particular, this research explores smartphone addiction (SA) in the context of mobile
application design. SA has similar diagnostic behavioral cues, though inclining more
towards ‘control’ than ‘harm’ in the aforementioned context of addiction in general.

Detailed explanation of SA is given under the next heading.
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2.2 Smartphone Addiction (SA)

Compulsive use of smartphone is smartphone addiction. More precisely, SA is a condition
that leads to unrestrained smartphone use despite negative consequences in personal and
social life. Usage of smartphone for information seeking, entertainment seeking, and
gaming has been associated with smartphone dependency (Bae, 2017). Situational factors
such as special events, depressive mood, and alcohol use are said to cause excessive use of
smartphone (James & Drennan, 2005; Park, 2005). The problems associated with SA are
low self-control (Billieux et al., 2015), low self-esteem (Bianchi & Phillips 2005), skipping
meals and cardiorespiratory problems due to sedentary lifestyle (Lepp et al., 2013), and can
even cause fatal accidents if used when driving (Billieux et al., 2015) etc.

Links between overuse of smartphone and addiction have been proven by Montag
etal., (2019), where it is also made clear that the problem lies within applications installed
on smartphones than smartphones themselves which are rather used for more productive
purposes. However, in light of taxonomy, the inclusion of the term ‘addiction’ is looked
upon skeptically from the clinical perspective. It is argued that the wide use of the term
‘smartphone addiction’ is a priori and has not been clinically proven to have exact similar
symptoms as in substance addiction. Panova & Carbonell (2018) argue that addiction is a
serious health condition with severe physical and psychological health concerns, and so
suggest that over-pathologizing excessive use of smartphone as addiction is an
exaggeration. Therefore, they rather labelled the condition as ‘problematic use’ as it indeed
comes with problems that must be addressed.

Lopez-Fernandez, Kuss, Griffiths & Billieux (2015) have suggested a more proper term
with an acronym i.e., ‘Problematic Mobile Phone Use (PMPU)’ which has similar
aforementioned definition of smartphone addiction. Moreover, Billieux, Maurage, Lopez-
Fernandez, Kuss, & Griffiths (2015) have highlighted three pathways that lead to PMPU,
one of which is ‘impulsive pathway’ that is addictive in nature. There may be less evidence
in the literature for the identicalness of smartphone addiction and substance addiction,
nevertheless, the term smartphone addiction is widely used to date in the literature and
other terms such as problematic use or Problematic Mobile Phone Use (PMPU) are not
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widely accepted terms. Therefore, we have used the term smartphone addiction to describe

the condition of impulsive, excessive use of smartphone.

2.3 Gamification

The term "gamification” has sparked a lot of debate in the recent years in many different
disciplines and industries. Gamification refers to the application of game aspects in non-
gaming systems to increase user experience and engagement (Deterding et al., 2011) in a
variety of areas, including finance, health, education, sustainability, business, software
design etc. Researchers frequently use the terms gamification and serious games
interchangeably (Wouters et al., 2013) as game features are incorporated in serious,
productive activities, however, they differ as techniques.

Gamification has been discussed mostly with a positive voice in the literature
supporting and appreciating the use of it. It has been used to increase interest levels in
activities and even persuade for change in behavior (Llagostera, 2012; Negrusa, et al.,
2015) and is largely acclaimed for these reasons. However, very recently, the dark sides of
gamification have been discussed in academia (Nystrom, 2021), technology (Silva, et al.
2020), workplace dynamics (Hammedi, et al., 2021) and health management (Yang & L,
2021). It has also been studied as a threat to disclosing personal information (Trang, &
Weiger., 2021) and even as a mere marketing strategy (Widyani, 2021). It is even
associated with addiction by Andrade et al. (2016) in the context of education, which is
one of the most important mentions in this study. Therefore, dark sides of gamification are
being explored extensively in all disciplines. In this research, we have explored addiction

as a negative aspect of gamification when employed in mobile application design.

2.4 GameElements
Gamification applied to HCI (Human Computer Interaction) has also been a focus of
researchers. A non-gaming application is gamified when gamification is applied to its
interaction design with the use of game elements to improve user engagement (Bitrian &
Catalan, 2021). The most popular game elements used in mobile application design are
points, badges, leaderboards, levels, likes, shares, and some hidden elements, such as being
a member for a period of time, which lead to rewards (Harwood & Garry, T., 2015) that
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are used in gamification. Other game elements in mobile applications, according to
Neyman (2017), are infinite scrolling and streaks. Neyman has also given examples of
some gamified applications, such as LinkedIn that shows number of views on a user’s
profile, MyFitnessPal that shows fitness goals as compared to past achievements, etc. More
examples of game elements that are rarely mentioned in the literature are push
notifications, feedback, and use of mascots and avatars.

Just as dark sides of gamification in general have been recently highlighted in the

literature, gamified applications have also received some negative views recently. In fact,
even the dark sides of gamification in User Experience have been discussed by Goethe
(2020). However, research in dark sides of gamification in the context of mobile
application design is in its nascent stages. We have tapped into this scarcely researched
area and found out through our research if these game elements have the potential to
contribute to SA. In-depth analysis of these game elements will be done later in the
discussion of survey results to answer RQ2.
In this research, we have used game elements that have been discussed in the extant
literature as shown in Table 1. The most commonly used elements have been identified
from this list by conducting a mini survey to find out elements that are most familiar. These
most familiar elements have later been used in the main survey of the study with easily
relatable user situations concerning the elements to discover their addictive nature.

As search strategy to find out the game elements from the extant literature, we
selected the most recent papers (2017 and later) as they include the mobile applications
and game elements currently in use. Moreover, as indicated under delimitations of this
research earlier, we have only used social, communication and e-commerce mobile
applications. Therefore, the keywords were selected around these applications to find out
relevant game elements. The keywords we used for the searches were Smartphone
Addiction AND App design, gamification framework, game elements in snapchat OR
TikTok OR Instagram, game elements AND user choice, gamification on social
networking app, revolution in mobile instant messaging OR gamification in mobile instant

messaging, gamification AND online shopping, gamification AND TikTok.
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Although keywords used for literature search 1 were related to the three types of

mobile applications selected for the study, results of the search also included studies with

random game elements used in any context and/or any mobile application. The selection

criteria were based on either studies that included game elements concerning these three

types of applications or studies that discussed game elements in general, in which case

selective elements were then extracted from the list of elements discussed in these papers

that are used in these apps.

Table 11 : List of research papers and game elements discussed in them

AErE Title of the Scope of thestudy Key Game elementaised Target
Year. & _ research in Mobile Application group
Publication paper Design
Noé et al. Identifying Elements used in Infinite scolling Tap, long 19 - 46
(2019) Indicators of interaction design and tap, notifications, daily years
Smartphone their links with rewards, snap streak.
Addiction smartphone addiction
Through User-
App
Interaction
Chou, Y.K, Actionable A strategy guide to Leaderboard, Progress Diversi
2019 Gamification:  facilitate the broad bar, badges, status, points, fied age
Beyond acceptance of effective Avatar, visual storytelling, group
Points, gamification techniques easter eggs, FOMO
Badges, and and human-centered punch, streaking
Leaderboards  design across all
industries
Hristova et Snapchat Streak uphol Snap streaks Adoles
al., 2020 streaks: How  ding strategies of cents
adolescents Viennese adolescents and (14-18
metagame loss of self-control over years)
gamification keeping the streaks intact

in social media
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Tondello et Elements of List of game elements Leaderboards, friend Diversi
al., 2017 Game Design  used in non-game invite, avatar, points, fied
Emerging contexts, separated in progress feedback, Easter ~ (15-71
from User eight different types of eggs/mystery boxes, years
Preferences elements and their badges and achievements, and
preferences by users stories mixed
based on their gender)
demographics
Almgren, T., Gamification Differences in user LinkedIn: Profile views, Diversi
Dahlin, A., onLinkedIn: preferences of game progress bar or profile fied
& vom A quantitative elements based on the strength, (16-61+
Dorp, J. survey of White and Black hat recommendations, years
(2021) users' gamification types from endorsements, premium and
perceptions the Octalysis framework  upgrades, reactions, mixed
follows, invites gender)
Playfulness in  text messaging together Emoticons, Available
Hsieh, & mobile instant  with emoticon use Status, Pop-up receiver Diversifie
Tseng, T. H. messaging: increase information notifications, quiet d (below
(2017) Examining the richness, which leads to interactivity 20 to
influence of perceived playfulness above 50
emoticons and in mobille instant ye_ars and
text messaging. mixed
messaging on gender)
social
interaction
Azmi, L. F., Gamification A literature review of Rewards, badges, Diversifie
Ahmad, N., Elementsin E- 17 studies from 2018- leaderboards, feedback, d (based
& lahad, N.  commerce — A 2021 on game elements  competition, live on
A. (2021, Review used in e-commerce streaming reviewed
July) websites and their studies)
effects
Dawud Y. & Impact of Using TikTok as a case  Rewards, challenges 18-34
SuzannaN.  Gamification  study, impact of (TikTok) years
(2020) on Social gamifying an online
Network platform on end-user
Platforms engagement has been

studied
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2.5 SelfDetermination Theory (SDT)
Deci & Ryan (2012) developed an empirically derived theory on human motivation after
thirty years of experimenting and observation. The theory states two kinds of motivations
that drive human action: intrinsic and extrinsic motivation. The basic human psychological
needs were also outlined as competence, autonomy, and relatedness, which we will discuss
briefly in the literature review in Section 4 & 5. They also included amotivation as a type
of motivation where a human is not motivated at all to perform an activity, which is outside
the scope of this research as gamification techniques are only designed to tap into intrinsic

or extrinsic motivations.

2.5.1 |Intrinsic Motivation

When a human autonomously takes an action or involves in a behavior where the want
comes from within, the motivation is said to be intrinsic.

According to SDT, a task is more likely to be intrinsically enjoyable or internalized if it
meets three basic human psychological needs: competence i.e., the sense of having the
skills needed to complete the task at hand, autonomy i.e., the sense of being in control of
a situation, and relatedness i.e., the sense of being involved with others (Ryan et, al.,2000).
Although mostly praised, IM does have a few negatives. Shin & Grant (2019) highlight
low performance and lack of interest in other tasks if IM is high in one task as a dark side
of IM. They also compared this state of immersion in one task with addictive technology
such as video games. Another study by Chin-Sheng & Chiou (2007) of adolescent game
addicts in Korea posits that it is in fact intrinsic motivation that causes game addiction and
not its notorious counterpart, extrinsic motivation. However, there are merely a handful of

studies that highlight the negative sides of intrinsic motivation.

2.5.2 Extrinsic Motivation
On the other hand, when a human is controlled to take an action and external factors drive
the motivation, it is said to be extrinsic motivation. External motivation involves reward
or punishment as external drivers.

Because rewards are involved in EM and gamification adds rewarding elements,

we relate gamification and EM as it has been linked before in the literature, for instance,
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by Nicholson (2013) where he discusses "reward-based gamification," which is oriented
to extrinsic rewards in gamification to influence human behavior.

Besides, self-determination theory is extensively linked with both gamification and
addiction in the literature. The analysis of Self Determination Theory (SDT) at a macro
level in the literature proves that intrinsic motivators (IM) put an individual in a healthier
mental state than when extrinsic motivators (EM) are used (Nicholson, 2015). Another
study by Heinzen et al. (2015) makes a harsher dialogue by stating that EM is directly
related to ill-being while IM remains positive in the context of mental health. The most
important study related to EM and gamification is by Andrade et al. (2016) who related
EM used in gamification directly with addiction. Supported by these studies, EM, among
other factors, is used in this research to prove the addictive nature of gamification. Further
discussion about EM and its negative effects have been covered in the literature review in
Section 4 & 5.

2.6 Flow Theory
According to Csikszentmihalyi (1990), total immersion in an activity is the Flow state. The
state when the person performing the action experiences joy and relaxation while
performing a moderately complicated task. It is the balanced state in between boredom (a
very simple task) and anxiety (a challenge too complicated) as shown in Figure 1. As a
result of the experienced joy and relaxation, the doer of the task loses track of time and

meals etc. and disconnects from all the external distractions.
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Figure 1 Flow Model of Csikszentmihalyi (1990)

At first, the Flow state started to gain attention from positive psychology in the
literature, associating it with the productive state when a person is completely immersed
in a task, guided by intrinsic motivation. Later, researchers identified the same Flow state
in gaming (Nah et al, 2014) as a state experienced by a player during game play that
induces happiness and relaxation where the perception of time is altered, thus enhances
game engagement to an addictive level. Later, Flow was also connected to external
motivation and negative contexts like gaming disorders (Hu et al., 2019). In our research,

we have related the Flow state caused by gamification used in application design with

SA.

2.7 HexadFramework and Five-Factor Model
Marczewski (2015) created the user types Hexad framework/scale in the context of
gamification, which categorizes different user preferences according to their personality
types. Philanthropist (altruism), socialiser (relatedness), free spirit (autonomy), achiever
(competence), player (reward), and disruptor (change) are the six Hexad user types as
shown in Figure 2. By understanding the user preferences from the Hexad framework,

better gamified systems are made complying to user needs.
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Disruptor

Figure 2 Hexad Framework by Marczewski (2015)

We have also included Five-Factor Model (FFM) or Big Five Model in this study
which discusses user personality traits i.e., extraversion, openness to experience,
neuroticism, conscientiousness, and agreeableness (Fiske, 1949). Jia et al. (2016)
investigated the relationship between specific gamification elements and FFM traits.
Although FFM was introduced about 73 years ago, it still stands in the literature as a valid
theory and is used by researchers to support their research to date. Therefore, it does not
harm the validity of our research. However, newer modifications of the theory and further
research done on the theory (Wiggins & Trapnell 1997) and its rather modern applications
have been used in this research to make sure advancements in the area have not been
ignored.

Specifically, in our research, the ‘player’ user type in the Hexad model and
‘neuroticism’ in FFM are worthy of inclusion as they both relate to addiction. Neuroticism
is the personality trait that makes a person disposed to negative emotional states (Widiger,
2009). Furthermore, Abbasi & Drouin (2019) identified links between neuroticism and
Facebook addiction. Therefore, both these theories are not only related to gamification, but
also with addiction. These psychological theories have been used in our literature review
to prove links between gamification and SA based on our analysis of the included theories
(See Figure 3 in Section 3).
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3 Methodsand Implementation

The purpose of this study is to find the link between gamification and SA, and the role
game elements play in increasing the time users spend using smartphone applications
compulsively. To do so, we are using psychological theories that can relate SA and
gamification and present this association in a literature review.

A mixed-method approach is used to answer the research questions presented
earlier in Section 1. Literature reviews serve as a crucial foundation for all kinds of theses.
To the extent of our knowledge, the relationship discussed in this research is unique. Where
it has been mentioned before is either not part of the main arguments of the research or it
is discussed in other contexts than mobile application design. Furthermore, there is no
literature review that targets evidence synthesis of the relation between gamification and
addiction.

Two surveys have been administered for quantitative data collection. As the
research deals with behavioral psychology, interviews have been administered with
behavioral psychologists for qualitative data collection. Therefore, both qualitative and

guantitative research were important to answer the research questions.

3.1 Methodology

Saunders et al. (2016) suggest that an experiment can be used to determine whether a cause-
and-effect relationship exists between two variables, in which one variable is manipulated
or changed to observe how it affects the other one. They also state that experiments are
conducted in exploratory and explanatory research, in which there are predictions or
hypotheses about positive or negative relationships between variables. An experiment
could have been conducted for this research as there is a cause (game elements used in
mobile application design) and effect (smartphone addiction) relationship and a
longitudinal study can be used to observe long-term effects, however, limited time and
resources made us select other possible options for the research.

Table 2. gives reasoning for the selection of the methods and their roles in the
research, which will be followed by a detailed overview of each method used in this

research later in this section.
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Table 2 Shows method choice and their roles in the research

Research method What Why

Literature review SDT, Flow, Hexad framework See Figure 3.
and FFM; all associated with
gamification and addiction

Interviews With behavioral psychologists  To fill the gaps left out by
to find out root causes of SA,  |iterature  review and
if extrinsic rewards can be survey or to further
addictive and addictive nature )
of gamification according to ~ confirm concepts related to

behavioral psychology. behavioral sciences.

Survey Psychological, self-reporting To find out whether
statements of interaction with selective game elements
game elements to reveal used in mobile application
addictive or non-addictive design contribute to SA
nature of these elements

3.1.1 Literature Review

A literature review is a method used for collecting, linking, and summarizing past research
that is more or less systematic (Baumeister et al., 1997). As a research approach, a logical
and well-conducted review establishes a solid base for a sound argument and helps in
development of theories.

The literature review has provided the basis to answer both RQs. Firstly, literature
review is conducted to answer RQ1 by connecting SDT (Bruhlmann et al., 2013),
gamification, the Flow model, Hexad framework and FFM to prove links between
gamification, addiction, and smartphone addiction. Because we are mapping psychological
theories that relate to addiction and collecting evidence through them to prove addictive
nature of gamification, and we have very limited time to do so, a traditional literature
review for evidence synthesis is the best strategy given the short time frame.

It is important to mention that for the foundation of RQ2, the most popular game

elements used in mobile application design have been selected through literature search as
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part of the theoretical framework (See Table 1). The main aim of this literature search is
only to consult the extant literature to find out the game elements used in e-commerce,
communication, and social apps, which are the types of applications that have been chosen
for this research as indicated earlier. Therefore, we did not choose a full-fledge literature
review to collect this data as no analysis or discussion was required for it. Moreover, to
keep the two literature searches separate; one for the game elements in Section 2.4 and the
other for the literature review in Section 3, we decided to keep them in different chapters
for sake of better readability, so readers do not confuse the purpose and data of the two

literature searches.

3.1.1.1 Need for a Literature Review
Gone are the days when gamification was only seen as a positive approach. More and more

researchers have recently started highlighting the dark sides of gamification, and they also
include addiction as a possible dark side. However, proof of such an association is scarce.
Therefore, through our research, we are using four existing psychological theories to
associate gamification with addiction. Some parts of these theories have been used for the
research. Figure 3 shows which parts of the theories are linked with gamification and
addiction. The links showed in Figure 3 are derived from the literature review we
conducted for this study and confirmed by the experts we interviewed (details of interviews
in Section 3.1.2). This theoretical connection is one of the contributions of this study that
resulted from our analysis of these theories and logical reasoning around them. The blue
links shown in the figure show the connections we have found out based on our literature
review, whereas the green links show our focus and objectives based on our research
questions. To facilitate timely completion of the research, we opted for a traditional and
limited literature review for this research. It is important that the link between gamification
and addiction is explained with proper evidence synthesis supported by existing theories

as there is lack of evidence for such an association in the extant literature.
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3.1.2 Interviews

Since SA is associated with human behavior, that is a condition of excessive use of
smartphone, to get an understanding of this condition (addiction) from a psychological
perspective, interviews with behavioral psychologists have been conducted. Behavioral
psychologists work closely with their subjects and observe behavioral cues to
understand the motives behind their actions.

The interview questions (See 10.1 APPENDIX A) are based on the knowledge
gained by the literature review. The grounds of justification for RQ1 have already been
identified by the literature review, therefore, now more detailed speculation is required
to prove the connection between the psychological theories and their links with
gamification. Interviews with experts in psychology ensured a strong foundation for
such a psychological association.

Furthermore, interviews with experts were expected to help with in-depth
understanding of SA and human behavioral knowledge. This was also the most feasible
approach to follow in the given time frame while making sure that the study produces
authentic results.

Semi-structured interviews have been conducted using a questionnaire (See
10.1 APPENDIX A), followed by impromptu questions for further discussion, if
needed.

Following are the expert profiles:

1. Susan Weinschenk from Penn State University, United States, Author of “100
things every designer needs to know about people” and “How to get people to do
stuff”. She has a PhD in psychology.

2. Jgrgen Dalen, co-founder and principal behavioral scientist at Mindshift AS in
Oslo, Norway, who did his master’s in psychology from Norwegian University
of Science and Technology (NTNU). He also specializes and has experience in
service design and product design.

3.1.3 Surveys
Two surveys were designed for this research (See 10.2 APPENDIX B). The first survey
was a mini survey to find out the most familiar game elements from the list of elements

that had been selected from the literature search. After the most familiar game elements
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were identified, the second and main survey of the research was administered. The aim
of this survey was to find out if selective game elements were addictive in nature or not.
Both surveys were online and self-administered in nature.

Surveys are used to collect quantitative data which can be analyzed using
statistics. The reason why surveys are important is because they can be used to collect
a large amount of data from a sizable population (Saunders et al., 2016). This study
aimed at collecting an adequate amount of data for better validity; therefore, surveys

were the best choice.

3.1.3.1 Mini Survey
After literature search to list down game elements used in mobile application design

that appeared using keywords mainly around the three types of mobile applications
selected for this research i.e., social media, communication and e-commerce, this
survey was required to determine the most familiar elements presented in that list (See
Table 1). All these elements were included in the mini survey with just three questions
(hence mini survey) under different sections of the three types of mobile applications
selected for the research and respective game elements listed under each type of
application (See 10.2 APPENDIX B 1). Checkboxes were selected as a response option,
so that multiple elements can be selected for each type of application. However, a limit
was set for the number of game elements to be checked, which was 3 for e-commerce
apps, 4 for social apps, and 2 for communication apps. The goal was to select under 10
elements to keep the length of the main survey short and doable for respondents and for
less dropout rate (Freeman, 2002). A limit was also set because the guestions asked
about the most familiar elements with regard to each application, which is why it was

important to limit the response to top familiar elements only.

3.1.3.2 Main Survey
The main survey contained a self-reporting questionnaire with two main sections. The

first section contained 4 warmup questions about general questions (discussed in detail
in Section 3.2.1) and the second section with 9 critical questions (See 10.2 APPENDIX
B Il) with selective game elements used in different applications that were identified
from literature search 1. The second section was further divided into 3 subsections with
each type of application under a separate section for better understanding of the

questions. Each question dealt with one or two related game elements and with three
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response options. In each question, statement in option A indicated addictive nature of
the concerned element, statement in option B indicated non-addictive nature of the
concerned element, and statement in option C indicated no knowledge of the element
in question.

Because this survey had a self-reporting questionnaire, the concern about
validity was considered when the survey was designed. To minimize the threats to
validity of the research, each statement also reflected an implicit indication of extrinsic
or intrinsic motive of interacting with a particular game element. As EM is flagged as
addictive in the literature (Andrade et al., 2016), it was reflected in option A in each
question, whereas IM, which mostly appeared to be clean in the literature, it was
reflected in option B of each question. The reason why we call this survey self-reporting
Is that it still stands as a dominant representation of the survey. The reason for this
hesitation is a few studies that reveal dark sides of IM too in the literature, albeit
insubstantial. Therefore, the implicit reflection of IM and EM in the statements is only
mentioned as a way to reduce the threats to validity and not as a primary basis.

Following statements extracted from the first question in the e-commerce app
section of the survey give an idea about how a game element indicated addictive and
non-addictive (statement A and B respectively) nature of it. Similar statements were
made for each game element chosen for the study. In this example, loyalty points are
used as a game element.

A. lusually go on a shopping spree or overuse those online shopping apps where
I win loyalty points or discounts frequently.

B. 1 use online shopping apps only when | want to and never feel the urge when
loyalty points or discounts are offered.

C. I have never used e-commerce/online shopping apps and/or loyalty points

The three responses are implicitly categorized into A=Addicted (EM), B=Not

Addicted (IM) and C=Not Applicable.

3.2 Data Collection
Two types of data have been used in this research: primary data collected through
survey and interviews, and secondary data which was used in the literature review. The
data collection techniques used for corresponding research questions are shown in
Table 3.
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Table 3 Data collection techniques used for selected research methods

Data Collection Techniques Used

Research Literature Review Semi-structured Survey
Questions (Qualitative Exploratory Interviews (Quantitative
Research) (Qualitative Confirmatory
Explanatory Research) Research)
RQ1 Evidence synthesis Questionnaire and N/A
online video
conference in-depth
interview
RQ 2 Literature Search N/A Self-reporting

Questionnaire

Surveys were distributed on LinkedlIn, Instagram, Facebook and Slack, group
of Center for Humane Technology on Facebook, Survey Circle and with fellow
master’s students via email to gather responses. Center for Humane Technology focuses

on technology related issues which is why it was relevant to share the survey on their

group.

3.2.1 Sampling

Before administering the surveys, the target was set to 100 responses for mini survey
and 200 responses for the main survey. The demographics of the participants such as
age and gender etc. were identified using the literature review by looking at the target
groups of the studies included and the interviews by asking the experts about the right
target groups according to their professional experience.

For the main survey, respondents were asked warmup questions in the
beginning of the survey. They were asked about their age, gender, and occupation. The
age of the participants for the surveys was kept as diversified after reviewing the

literature and through interviews. Most of the studies we had consulted to find out the
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game elements through literature search 1 had diversified age groups, albeit the
emphasis was slightly more towards adolescents. The experts also revealed that no
specific age is usually more prone to SA. Therefore, a diversified (12-65+ years) age
group was selected for this research.

As for gender, among several other researchers that found the same, Chen et al.
(2017) identified female smartphone users as more inclined towards social and
communication apps than males. Therefore, all genders were selected as participants
and a question about gender was asked in case a striking revelation in terms of gender
such as in the cited study is noticed in the results. Moreover, all occupations were
acceptable for the study, however, certain occupations (student, unemployed,
employed, nursing parent, self-employed, patient, other) were mentioned as context
was given high importance by experts in terms of SA. Again, this was asked so striking
revelations can be reported if found during analysis.

The most important warmup question in the main survey was about how many
hours a day respondents use their smartphone, which had survey logic applied in it.
Although the question of daily smartphone usage in hours that corresponds to SA shows
varying arguments by researchers in the literature, Kwon et al. (2013), in their study
about SA scale reveal a daily usage of 3 hours or more as an indicator of SA, which
stands more reasonable considering that there is another study that has verified this
indicator (Haug et al., 2015). Therefore, smartphone usage over 3 hours was set as a
criterion for participation in this research. Those under 3 hours were directly moved to
the end of the survey. The reason why it was important to only aim for people with
excessive use and/or smartphone addiction problems was that this study aims to identify

which game elements contribute to SA.

3.3 Data Analysis
As this thesis includes both qualitative and quantitative methods, different data analysis
strategies have been used to analyze data collected from each method as indicated in
Table 4:
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Table 4 Data analysis strategies to analyze the data collected through different methods

Data Collection Method Data Analysis Strategy
Literature review Critical analysis
Interview Thematic analysis
Survey Descriptive statistics

Critical analysis has been used to analyze qualitative data, and as the name
suggests, it analyzes qualitative data to reveal new findings or interpretations of it. Since
we are critically analyzing psychological theories to answer the research question,
critical analysis was the best choice for literature review to answer RQL1.

Survey data has been analyzed through descriptive statistics. Responses of each
question regarding game elements in the critical questions (See 10.2 APPENDIX B I1)
were given variable names: Addicted for option A, Not Addicted for option B and Not
Applicable for option C from the survey for data analysis purposes. Statistical tests were
conducted using SPSS. Frequency distribution of all game elements included in the
research was used to show number of Addicted and Not Addicted respondents for all
the game elements. Moreover, Chi-square analysis was used to show the relation
between game elements (variables) and Daily smartphone usage in hours (variable).
This told whether an element is affected by daily smartphone usage.

Coding in thematic analysis helps with discovering themes in qualitative data.
Therefore, we selected thematic analysis for the interviews to find touchpoints between
the two interviews to extract and document common data only. This way the findings

of the interview have been rid of subjective data.

3.4 Validity and Reliability
This section discusses some threats related to reliability and validity which the
research may be subject to. It also discusses the measures that were taken to ensure

higher validity and reliability of this research.

3.4.1 Threats

Due to time constraints, following threats for validity were taken into consideration:




1.

2.
3.
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Survey questions have not covered all the game elements because of limited
time, only the most commonly used elements have been used.
Self-reporting questionnaire can harm the validity of the research.

There may have been a compromise on the internal validity of those survey
questions that ask about two relative but different game elements in a single

question.

3.4.2 Measures

1.

Quantitative research has been included in the study to ensure higher reliability
and replicability of the survey.

The FFM theory used in this study was formulated seven decades ago, however,
it has been verified that it still stands as a popular theory in the recent literature,
which preserves its validity.

The research involves human behaviors, therefore, interviewing social
psychologists has given insights that are relevant to the field of study. All
psychological aspects of the study have been discussed with the experts to avoid

false data.

. As a measure to ensure higher validity, two psychologists have been

interviewed, and touchpoints of the interviews have been considered in the
results.

Semi-structured interviews have been conducted with a prepared questionnaire
and impromptu follow-up questions where needed, most of which can be
replicated by other researchers; therefore, the interviews ensured fair reliability.
Based on the literature review and interviews, the target group has been

selected. This has verified right selection of participants for the survey.

. Because the main survey is self-reporting in nature, the validity is questionable,

however, the consideration of IM and EM into the statements has set another
ground of justification, which reduces the chances of loss of validity.

3.4.3 Considerations

Bias
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To minimize the bias, two psychologists have been interviewed and common touch
points have been considered in the research. Surveys were conducted online and were

sent to a large number of people from different parts of the world.

Ethics

1. The purpose of the research was shared with the interviewees and survey
participants.

2. The survey respondents’ identity has been kept anonymous.

3. A special letter of thanks was sent out upon receiving the filled survey form.

4. The survey contained statements within the boundaries of ethics meaning that
they did not hurt the feelings of the respondents or provoke anger in them.

5. Time duration to complete the survey was given serious consideration to keep it

to a doable length.

3.4.4 Consent

1. The psychologists were reached out via email and were informed about the
research prior to the interview by sharing a document containing a summary of
the research and online meetings were scheduled depending on their consent
and availability.

2. For reaching out to people to collect survey responses, the survey form was
shared with a request to participate and a brief introduction of the research.
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4 Results

4.1 Literature review
It is a limited but critically analyzed review where studies and theories are correlated,
and each study is logically analyzed to answer RQ1 i.e., the relationship between
gamification and smartphone addiction. The following search strategy shows how we
obtained the list of literary sources for the review. The selection criterion was based on
the inclusion of studies that prove the relationship between gamification, behavioral
addiction, and smartphone addiction. Latest versions of the theories were selected for
greater validity according to recent knowledge present in the literature. The reason why
we call it a limited review is that there are many research papers that can prove the
association in light of the mentioned theories in various ways possible. We decided to
include those studies that are either more popular or those that also discuss the flip side
of the coin i.e., the bright sides of gamification which indeed exist, in fact these bright
sides outnumber the dark sides of gamification, at least in the current literature. This
was done to keep bias out of the research and also be aware of the other side of the
story. Because the dark side discussed in this research i.e., addiction is a serious matter,
it needs to be addressed more in the literature, and this review serves as a starting point

to prove the addictive nature of gamification in the context of mobile application design.

4.1.1 Search Stategy

To answer RQ1, Table 5 gives an overview of the search strategy adopted to find
relevant literature that proves the association between gamification and SA. Specific
keywords were tried with long tails to bring down the number of hits. Abstracts were
scanned to find the right psychological theories and/or studies that support the
association presented in this paper. Earlier searches before the review stage gave an
idea of which theories support addictive nature of gamification, which also appeared in
the following searches. However, separate searches were made to select the most recent

version of the theories, if needed, which are not reflected in the search strategy table.




Table 5 Search Strategy for Literature search

Refined Keywords for
Search Engine:

No. of hits

Database Selected
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Other Search
criteria

smartphone addiction
AND indicators AND
mobile app design
AND user interaction*

No. of hits: 467

ProQuest Central,
DOAJ, Springer
Online Journal,
Wileys online library
All Journals, Taylor
& Francis

Peer Reviewed

Publication Year:
2017-2022,

English, Topic:
Smartphone,
Psychology

"smartphone addiction™
AND symptoms OR
indicators AND
"mobile app design”
AND "user interaction”

No. of hits: 382

ProQuest Central,
DOAJ, Springer
Online Journal,
Wileys online library
All Journals, Taylor
& Francis

Peer Reviewed

Publication Year:
2017-2022,

English, Topic:
Smartphone,
Psychology

"smartphone addiction
" AND symptoms OR
"indicators™ AND taps,
scrolling AND anxiety
AND social Apps AND
"mobile app* design”
AND user interaction

No. of hits : 374

ProQuest Central,
DOAJ, Springer
Online Journal,
Wileys online library
All Journals, Taylor
& Francis

Peer Reviewed

Publication Year:
2017-2022,

English, Topic:
Smartphone,
Psychology

psychological theories
+ addiction +
motivation +
personality type
+gamification

No. of hits ;: 129

ProQuest Central,
DOAJ, Springer
Online Journal,

Wileys online library
All Journals, Taylor
& Francis

Peer Reviewed

Publication Year:
2017-2022,

English, Topic:
Smartphone,
Psychology

Following research papers were selected as a result of the literature search as shown in

Table 5. Selection criteria was the inclusion of main psychological theories included in
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this research or their recent modifications. Literature that supported the connections
between these theories or supported their link with the evidence of addictive nature of
gamification or the association between gamification and SA directly. The selected
literature includes 5 peer-reviewed scientific papers, 1 book and 1 book chapter for the

review.

Table 6 Shows studies selected for literature review

Selection of Source$or Literature Review

Researcherd Title of the Research Paper Scope of the Study

Year of

Publication

Noé et al. (2019) Identifying Indicators of Elements used in interaction design
Smartphone Addiction and their links with smartphone

Through User-App Interaction  addiction

Deci,E.L., & Self-determination theory. Human motivation in social

Ryan, R. M. context, the effects of social

(2012). environment on intrinsic motivation
and development of extrinsic
motivation.

Yu-kai Chou Actionable Gamification: A strategy guide to facilitate the

2019 Beyond Points, Badges, and broad acceptance of effective

Leaderboards gamification techniques and

human-centered design across all
industries

Nakamura, & Flow theory and research Flow research focusing on intense

Csikszentmihalyi concentration on the present

(2009) moment, an experience that

involves motivation.

Tondello et al. The gamification user types A gamification user types model
(2016) Hexad scale. that attempts to assess user
preferences using response scale to

score users’ preferences towards
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the six different motivations in the
Hexad framework.

Andrade et al. The bright and dark sides of

(2016) gamification. In International
conference on intelligent
tutoring systems

Addiction and dependency, off-task
behaviour, and undesired
competition as dark sides. Flow
used in gamification and extrinsic
motivation are linked with
addiction. A framework for
intelligent gamification (FIG) is
proposed.

Wiggins & Chapter 28 - Personality
Trapnell (1997)  Structure: The Return of the
Big Five

A historical account of relevance of
the Five-Factor Model.

4.1.2 Findings of the Literature Review

4.1.2.1 Addicti ve Nature of Gamification Supported by Psychological Theories

There are four psychological theories that have been used in this study to prove the
addictive nature of gamification. Parts of these theories have been used as evidence to
answer RQ1 i.e. ‘How is gamification linked with smartphone addiction?’ as indicated

in Figure 3 in Section 3.
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4.1.2.2 Evidence from Flow Theory
Csikszentmihalyi (2009), in the modified version of his own research, describes Flow

as a state that ‘focuses on full involvement in the present moment’. Although flow is
positively mentioned in this original study on flow in the context of a painter completing
her work and being immersed in the activity, signs of over engagement such as
disregard to hunger, fatigue and discomfort as a Flow experience is indicative of
addiction owing to the same symptoms of regular addictive behavior discussed in the
literature (See Flow Theory in Section 2.6; See Addiction in Section 2.1). He also
relates Flow with gaming among other activities in his research. Even mentioned that
the state of Flow can be experienced in any type of activity.

Csikszentmihalyi also mentions that flow experiences are ‘addictive’ in nature.
He further explains this by stating that activities and intentions to inflict self-harm can
be associated with Flow. He suggests investigating further such implications of Flow
related to cyber behavior in his directions of further research. This has been taken up as
a project by several researchers in the literature in many different contexts.

Another paper we have included in the review that discussed Flow is directly
about gamification but in the educational context (Andrade et al., 2016). The reason
why it is relevant to the study is that it directly relates gamification to addiction while
discussing Flow, FFM and EM too. The paper starts the argument by stating that the
most important goal of applying gamification is to keep the user in the state of Flow.

4.1.2.3 Evidencefrom SDT
Deci & Ryan (2012) modified their theory of human motivation and needs in the

selected paper for review by addressing some of the controversies regarding types of
motivations; intrinsic, extrinsic and amotivation. As a result, they introduced some
mini theories under the umbrella of SDT to clear doubts and explain more about these
motivations. One of the mini theories, which is worth mentioning for this review, called
Causality Orientations, which includes autonomy, controlled and impersonal
orientations, explains how personal cues influence human motivation. They also
highlight that every human can have each of these orientations to some degree, so all
of them can be useful for predicting outcomes. To address what is within the scope of
this research, controlled orientation needs further attention. It refers to interpreting cues

as controls, and in general, showing a controlled behavior at personal level. In this
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paper, Deci & Ryan also mention psychological needs (autonomy, competence, and
relatedness) satisfaction in behaviors such as overuse of games or other virtual products.
We will touch base with controlled orientation further in the discussion and discuss how
it provides evidence for our research.

Andrade et al. (2016), a study mentioned earlier under Flow that relates
gamification and addiction in the educational context, which is also relevant for
evidence from SDT, mentioned ‘perceived visibility’ i.c., the increased desire of being
noticed by other people when performing well in an activity, a concept which is also
associated with relatedness in SDT as the basic human need. Leaderboards are given as

an example for perceived visibility and relatedness.

4.1.2.4 SDT in Light of Octalysis Framework
Motivational psychology is the core of gamification, which is also discussed in depth

in the well-known book on gamification by Yu-Kai Chou (2019) that serves as a very
important source of this review. The book that holds 12 years of Chou’s obsessive
research not only explains gamification and the techniques to be rightly used to design
a gamified system but also a framework called the Octalysis Framework to understand
game elements and the human motivations they relate to. He asserts that simply
applying game elements without considering their motivational impact is just a ‘flash’
and ‘no bang’ (Chou, 2019, p.19) which means that it is vital to tap into motivations
with each element in a gamified system.

Chou proposes Octalysis Framework with core drives which he mentions are
the true basis of everything we do. According to him all actions either relate to one or
more of these core drives. As the framework is shown in Figure 4 below, there are 8
core drives, hence the name, where the left-sided ones are left brain core drives, whereas
the right-sided ones are right brain core drives. He further differentiates the drives on
the basis of white hat (Accomplishment, Meaning and Empowerment) and black hat
(Scarcity, Unpredictability and Avoidance) core drives which he also refers to as
Whitehat and Blackhat gamification, respectively. He also lists down different game

elements in all the core drives in his book.
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Figure 4 Shows Octalysis Framework with left/right brain and white/black hat core
drives

Another reason for left and right brain drives is that the right side focuses on
capturing the right-brain functions i.e., creativity, self-expression, and social dynamics
and the left-brain drives captivate the functions of left brain i.e., logic, analytical
thought, and ownership. Moreover, black hat gamification and its core drives are
labeled as obsessive and addictive. He mentions that the goal of a designer is to create
‘highly engaging activity loops’ in endgame phases of a product that allow the user to
turn actions into habits, something he refers to as Status Quo Sloth (Chou, 2019, pg.
330-332) i.e., an inertia that kicks in a user that fosters the want of not changing a
behavior.

He also gives an account of an expert in realizing habit-forming products, Nir
Eyal, who developed a model that describes a cycle of Triggers, Actions, Rewards, and
Investments called the Hook Model that also sheds light on gamification techniques in
light of rewards and motivations. The model ‘attracts users into performing daily
activities without exerting any mental effort’ (Eyal, 2014). He further states: “In fact,
once an activity becomes a habit, users actually need to spend consistent mental and
emotional energy before they can remove themselves from the habit permanently”
(Chou, 2019, p.331). Although the Hook Model only mentions gamification a few times

in the original book and mainly focuses on how to keep customers/users hooked with a
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product/service, what we see in the descriptions of the model in the gamification book
we reviewed, the Hook model is an embodiment of gamification addiction.

Chou discusses core drives as either intrinsically or extrinsically motivating.
The left brain and right brain drives explained in his book contain extrinsically and
intrinsically motivated game elements respectively, where he further reveals that
extrinsically motivated elements ‘create urgency, obsession, and even addiction’
(Chou, 2019, p.28). As for white and black hat gamification, they are clearly portrayed
as triggering ‘positive’ and ‘negative’ motivations, respectively. As further evidence,
Chou mentions the word ‘addiction’ thirty-five times in his famous book on

gamification.

4.1.2.5 Evidence fromFFM Model
Wiggins & Trapnell (1997), in this book chapter, give a historical account of

the relevance of the FFM from 1930°s to 1980’s, the lexical details and the evolution
of the psychological theory. By the inclusion of several studies that supported the
authenticity of the model over the years and continue to do so and use it as a reliable
model, they confirmed the model as a reliable one. The model gives five different
personality traits, hence the name, namely, Openness, Consciousness, Extraversion,
Agreeableness, and Neuroticism, sometimes also called the OCEAN traits by their
initials as a short form.

Andrade et al. (2016) discussed another study that investigated whether FFM
personality traits had an effect on addiction in the context of gamification in learning
and education, where they approved their hypothesis and found out that neuroticism is
the trait that is connected to addiction. The study also proposes a framework for
intelligent gamification where several attributes are advised to be taken into
consideration before designing a gamified system. These also include psychological
and general behavior attributes among others, which we would like to mention to
support their study in our study’s context. Under these attributes, according to them, it
is important to consider personality traits as they influence addiction to the system and
that a system should be designed for an effective and healthy use by all the different

types of personalities.
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4.1.2.6 Evidence fromHexad Framework
A framework that categorizes gamification user types (Philanthropist, Disruptor, Free

Spirit, Achiever, Player, Socializer) based on player motivation in gamified
applications within the context of HCI. The framework was originally developed by
one of the authors of the paper selected for review, Andrzej Marczewski, in 2015.
Tondello et al., (2016) further map these player types onto different game elements by
associating elements with their respective player types and motivations through a self-
reporting survey questionnaire. They also report user preferences for game elements.
They used correlation analysis to support their hypothesis which compared Hexad
player types with FFM personality traits.

There are many studies, frameworks or models that categorize player types
other than the Hexad framework, however, the authors claim that Hexad is the only
framework that shows different player types in the context of gameful design in HCI.
One of the key mentions of this framework is its association of the player user type with
EM. They posit that Player user type is extrinsically motivated and that ‘they will do
whatever to earn a reward’. We have already given evidence of how EM can be related
to addiction in our own literature review and through other references cited earlier in
the paper that state the same, therefore, this association reveals the addictive behavior
of the Player type as they are only motivated by extrinsic rewards.

The reason why we included this study, which not only explains Hexad
framework on the basis of motivational affordances but also associates user types with
personality traits, is that it does not support the relationship between player type and
neuroticism (previously discussed personality trait from FFM which shows relation
with addiction). To avoid bias, we can say that this framework adequately supports the
evidence for addictive nature of gamification, whereas this paper selected for the review
partially supports it. However, just to present the final argument in support of the
evidence in favor of our study, the authors state in the methods description that people
having neuroticism personality trait show a ‘tendency to protect their self-esteem’
which might have underestimated the scores of neuroticism and its relation with the

player type in the self-reporting survey.
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4.1.2.7 Gamification and Smartphone Addiction
A study on a new approach to diagnosing smartphone addiction by Noe et al. (2019)

shows how user-app interaction and application design can lead to smartphone
addiction. They developed an approach of tracking addictive behavior of 64 participants
by a longitudinal study of 8 weeks that specially focused on passive and active use of
smartphones and particularly measured active usage to track actual addiction by using
an application called Tymer. The main part of the study was also to find out whether
user-app interactions like tapping, long tapping, scrolling etc. contributed to
smartphone addiction, something very similar to our study’s motive. However, even
though these user-app interactions are mostly game elements, they never mention the
word gamification in their study. They found out scrolling to be the most addictive
event followed by tapping. They further discuss ‘infinite scrolling’, in the context of
social media applications, which appears to be an endless pit without any stopping cues
and users are even prompted to come back to the application by sending them
notifications in case they close the application. This fine-grained research connects
gamification and game elements directly with smartphone application without

associating them explicitly, therefore providing a basis for our research.

4.2 Interviews
Interviews were conducted in order to understand the psychological aspects of
behavioral addiction. In order to avoid bias, two experts were interviewed online via
zoom. Common touchpoints were used to answer RQ1. The transcripts of these
interviews, which can be found in these links (Interview 1: Part 1 shorturl.at/mtuM5;
Interview 1: Part 2 shorturl.at/jzEGS5; Interview 2: Part 1 shorturl.at/glAL5; Interview
2: Part 2 shorturl.at/etA89), were given codes (Table 7) as a first step. The coded
information was then revisited and was grouped under different themes. The themes

were given meaningful titles. (Table 8)

4.2.1 Target Group:

Both the experts had similar opinion that smartphone addiction does not have anything
to do with age group or gender and anyone can be susceptible to it. However, Susan
claimed that the adolescents who hit puberty have more chances of getting addicted.

As stated by Susan, our first expert,
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Susan: "children whohavenot hit puberty, although many of them have their
own conditioned responses and some more than others, they're going to have that less
than from puberty ariThere are chemical brain changard structural brain changes
that happerduring puberty and then stay onward into adulthoAdd | think those
somehow)'m not sure exactly how, but those brain changes have an impact on the
addiction changésand similarly, Jargen, the second expert said, " | don't thinktherés

a gender difference

4.2.2 Symptoms of Addictiorn
To answer the question related to the symptoms of an addict, Jergen had a view that the
user loses interest in their surroundings, and that they can get frustrated.

Jorgen: "as a parent, what | tried to do is that | tried to observe them, if they
start to get frustrated, overusmobile phames and other screens, then | tend to kind of
give them that feedback and tell them that they get frustrated, because they have used
it too muchi.

Susan claimed that it depends what harm it can cause for you.
Susan: fifor some people, a half an hour miglettarmful. And for other people.

Yeah, two hours might be harmtul

4.2.3 Role of motivation in addiction:

This theme contains the statements from the experts claiming that sometimes it is our
internal will that keeps us going and to perform an activity. There are also external
factors that trigger and motivate a human being to start using certain mobile
applications. But both the experts had a common view that Extrinsic motivation is not
the only factor, but it can indeed contribute to SA.

According to Susan, IM can also contribute to addiction in certain contexts.

Susan: "you know, the reasons why we start, the reasons why we continue, the
reasons why we resist, stopping, you know, a lot of those can be intrinsic. | think the
seltstorieswe tel ourselves about who we are and why we do the things we do, which
is intrinsic, | think that can driva behavia™".

Jorgen explained role of EM in addiction by giving an example,

Jorgen: fionthe internet, it's free, you know, you can start off free aed yfou
have to pay something late3o,l guess they all have this kind of externally motivated
things'.
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Jorgen:"l think that reward or external motivation is something that kind of

speeds up the addiction process, maybe, let's say it. But it can't be tHfiectory

4.2.4 Frequency ofproblematic smartphone use and smartphone addiction

This theme includes the experts' opinion on frequency of smartphone usage leading to
addiction. According to Susan, when one does not have control on their behavior that
means they are getting addicted to a particular thing. She also thinks that it is addiction
when one starts neglecting other important tasks.

Susan: "And in my view of this idegou know, addiction to smartphones, when
we get automatic, conditioned responses to things and situations that are not
necessarily healthy, helpful, good for us, and it gets to the pbiate we don't feel we
have any control. You know, it's happening, we don't have control over it. That's when
we use that term addictitn
To answer, how much is excessive usage, Jargen said:

Jorgen: " | think that's the reason why it's difficult to call itdidtion becausé
don't think it's the time thana t t e rn®re whattitédees to you. If the use of a
smartphone makes you even more depressettimirawn,| think that's more of a sign
of addiction than necessarily the time you spend and of courgleenhdhink it's your
ability to put it away for a while thahay also bassigned the degree of addiction
However, both the experts said that addiction is when it triggers stimuli that are not

healthy for us and leads to negative behaviors.

4.2.5 Factorsthat cause or trigger smartphone addiction

This theme mainly encompasses the triggering factors of smartphone addiction. Susan
mentioned four factors i.e., unpredictability, auditory and visual cues, motor
movements and social connections.

Susan: "l reach for the phone, when as soon as | hear a little ding and then |
start scrolling and then | just don't stop scrolling, you know, and a half an hour has
gone by and I didn't want to spend a half an hour doind'that

Susan: "One is unpredictability. & know that when things happen in an
unpredictable way, it makes it easier to develop a conditioned response. So what do |
mean by that? Thmeyou know what, when you get a notification, you get a thing,

because you have a messate
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Susan: "anotherthingis auditory and or visual cues. These &mn®wn to creep
in conditioned responses. And of course, we have that right, we have the ding or we
have a little light thing lighting up on our phone screen. So that's going to be another
thing that makeg easy'.

Susan: “the third thing is motor movemei®o,we are more likely to develop a
conditioned response when it involves some kind of muscle motor movement. And this
can be really small. | mean, when my phone makes a noise, | reach my hand out and
grab thephone And then | do the little scroll thing, right?"

Susan: ""social connection, which is I'm using in a really broad way. That might
be because I'm connecting with my friend group. It might be just that | feel like | I'm
staying on top of what oth@eople are doing
According to Jgrgen, it is the all-time availability of smartphone that can cause its
addiction. Moreover, smartphone addiction can be a way to escape from depression or
anxiety.

Jorgen: "I think this addiction also lsa tendency to strengthen the symptoms

you had before the addiction if you have a tendency for depression or anxiety

4.2.6 Gamification and user engagement:

This theme contains the scripts that answers how users get engaged with mobile
applications. According to Jargen, it is the content that keeps the user hooked, and
gamification can increase the likelihood of addiction.

Jorgen: "a lot of elementsalso that's very effective, like notifications, and
others, you know, sound alarms and stuff that the small appsising to keep, kind of
keep your habits alive
Susan gave a lot of insights how product owners play with consumer’s mind and add
game elements for user engagement.

Susan: "it's interesting, | think the companies that use these factors we'me bee
talking about, like feedback and notifications and sound. And | think some of them
understand th@sychological theories behind why it works. | think some of them don't.
And the ones that don't, some of them are trying to do it, and they don/edp good
job. And their apps aren't addictive, even though they would wish they would be by this
because they don't understand the psychology beHind it

Table 7 Codes assigned to experts’ interview transcript in NVIVO
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Code File No of References

=
w

Factors that cause smartphone addiction
Target group prone to addiction
Young children not addicted
Personality types

Age group

Symptoms of addiction

Substance addiction

Smartphone usage

Smartphone addiction is not addiction
Smartphone addiction is addiction
Positive effects of addiction

Negative effects of addictions

IM contributing to addiction

Habits

Engaging people through gamification
EM contributing to addiction

P N DD P P DN DN DN DNDN DN PEPE DDMNDN P PN
N O N N P W bk b O WO N o

Bright side of gamification

Table 8 Coded information grouped under themes in NVIVO
Theme Files No. of References
Target group prone to addiction 2 9

Symptoms of addiction

~

Role of motivation in addiction

~

Gamification and user engagement

Frequency of problematic smartphone use

N N NN
©

Factors that cause or triggers smartphone use

4.3 Surveys

4.3.1 Mini Survey

For the mini survey, only the game elements used in mobile application design were
selected from the literature search. The study was limited to three types of mobile
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applications i.e., e-commerce, social media, and instant messaging applications. The
survey results identified the most familiar game elements. A total of 119 respondents
participated in this online mini survey.
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Figure 5 Graphical representation of most familiar game elements

Figure 5 depicts the top five most familiar game elements as "Coupons and
Rewards", "Emoticons / Stickers", "Points", "Pop-up notifications", and "Views and
Likes", whereas the most unfamiliar game elements among respondents was "long

tapping.”

In Figure 6, 7 and 8, selective game elements and their scores that reveal how
familiar they were among respondents are shown separately corresponding to the type
of applications they are commonly used in

4.3.1.1 E- commercemobile applications:

Points 80 (67.2%)

Coupons and rewards 94 (79%)

Badges

Mystery boxes/Easter eggs 34 (28.6%)

Invitations 47 (39.5%)

Beginner's luck (discounts and

45 (37.8%
coupons offered for first-time s... ( )

0 20 40 60 80 100

Figure 6 Graphical representation of game elements in e-commerce mobile
applications and their familiarity scores
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In e-commerce mobile applications, the most famous game elements are
coupons, rewards and points. The respondents were restricted to select top 3 familiar
game elements.

4.3.1.2 Socialmediamobile applications:

Scrolling 60 (50.4%)
Tapping 40 (33.6%)
Streaks 30 (25.2%)
Long tapping 4 (3.4%)
Reactions 49 (41.2%)
Notifications 60 (50.4%)
Views and likes 64 (53.8%)
live streaming 15 (12.6%)
Stories 39 (32.8%)
Avatar 17 (14.3%)
Progress bar 11 (9.2%)
Friend invite 26 (21.8%)
Challenges 20 (16.8%)
Recommendations 17 (14.3%)
Follows 24 (20.2%)

0 20 40 60 80

Figure 7 Graphical representation of game elements in social media mobile
applications and their familiarity scores

The most familiar game elements used in social media applications are Views &
Likes, Scrolling, Streaks, Tapping, Notifications and Stories. The respondents

selected 4 most familiar game elements.

4.3.1.3 Instant messagingmobile applications:

Emoticons/stickers 81 (71.7%)
Pop-up notifications

Availability status

Group chat 35 (31%)

0 20 40 60 80 100

Figure 8 Graphical representation of most familiar game elements in instant messaging
mobile applications and their familiarity scores
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For instant messaging mobile applications, the respondents were bound to
select 2 elements they were most familiar with. Figure 8 shows that Emoticon/Stickers

and pop-up notifications were most familiar among respondents.

4.3.2 Main Survey

To answer RQ2 i.e., “Which game elements used in mobile application design
contribute to smartphone addiction’, we ran some statistical tests using SPSS as
described earlier in the methods section. Descriptive statistics was chosen for this study
as it summarizes the results. Findings were then analyzed from the results of descriptive
statistics. Figure 9 shows all the game elements used in the survey with ‘Addicted’ and
‘Not Addicted’ responses. (Also See 10.2 APPENDIX B I1)

140
120
100
80
60
40
20

Addicted m Not Addicted

Figure 9 Graphical representation of all game elements selected for this research and
their scores for addicted and not addicted responses

Frequency distribution of participant characteristics in Table 9 gives context to the tests
by presenting data around demographics.

Table 9 Participant Characteristics

Characteristics N (%)

Total responses (n=269)
Valid Cases (n=179)

Age
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Adolescents 12-19 years 31 (11.6)
Adult 20-45 years 191 (71.5)
Middle-aged person 46-65 years 39 (14.4)
Senior citizen 65+ 5(1.9)
Gender

Female 178 (66.4)
Male 88 (32.8)
Other 2 (0.7)
Occupation

Student 90(33.7)
Unemployed 12 (4.5)
Employed 91(34.1)
Nursing parent 12 (4.5)
Self-employed 29 (10.9)
Patient 3(1.1)
Other 30 (11.2)
Daily Smartphone Usage in Hours

Less than one hour (Not valid cases) 16 (5.9)
1-2 hours (Not valid cases) 74 (27.5)
3-5 hours 108(40.1)
More than 5 hours 71(26.4)

Frequency distribution of all the game elements showed which game elements received
more responses for number of self-reportedly addicted participants as shown in Table

10.




55

Table 10 Frequency distribution table of game elements using self-reports of selected

variables.

Variable (N=179)
N%

Loyalty Points

Addicted 29 (16.2)

Not Addicted 117 (65.4)

Not Applicable 32 (17.9)

Badges and Rewards

Addicted 28 (15.6)

Not Addicted 117 (65.4)

Not Applicable 33 (18.4)

FOMO Punch

Addicted 37 (20.7)

Not Addicted 111 (62.0)

Not Applicable 30 (16.8)

Streaks

Addicted 43 (24.0)

Not Addicted 71 (39.7)

Not Applicable 64 (35.8)

Scrolling

Addicted 118 (65.9)

Not Addicted 51 (28.5)

Not Applicable 9 (5.0)

Tapping and Stories
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Addicted 85 (47.5)
Not Addicted 82 (45.8)
Not Applicable 11 (6.1)
Likes and Reactions

Addicted 53 (29.6)
Not Addicted 111 (62.0)
Not Applicable 14 (7.8)
Emoticons/Stickers

Addicted 45 (25.1)
Not Addicted 123 (68.7)
Not Applicable 10 (5.6)
Pop-up Notifications

Addicted 82 (45.8)
Not Addicted 93 (52.0)
Not Applicable 3(1.7)

Note: Data for missing values is excluded from the table.

Chi-square analysis is done on categorical data and shows whether relationship between
two variables is significant or not. Two categorical and nominal variables were selected
i.e., each game element that held the addictive, not addicted and not applicable as
responses versus daily smartphone usage in hours which held less than one hour, 1-2
hours, 3-5 hours and more than 5 hours as responses. The reason to check this
association between game elements and daily smartphone usage in hours was to see
whether daily smartphone usage in hours affects game element addiction or not. It is
important to note here that the only valid responses here were participants who selected
3-5 hours or more than 5 hours or more hours as daily smartphone usage as only those
participants were allowed to proceed to critical questions regarding game elements who
selected these in the warm-up questions. (See 10.2 APPENDIX B 1l, See main survey,

Section 3.1.3)
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Table 11 Chi-square analysis of game elements effected by daily smartphone usage in

hour
n X2 P Cramer 6
Loyalty points 179 10.4112 0.015* 0.241
Badges and Rewards 179 8.263? 0.041* 0.215
FOMO Punch 179 6.1072 0.107
Streaks 179 11.368% 0.010* 0.252
Scrolling 179 1.959? 0.581
Tapping and Stories 179 3.4572 0.326
Likes and Reactions 179 4.902% 0.179
Emoticons/Stickers 179 5.711% 0.127
Pop-up Notifications 179 5.840? 0.120

*p<.05, a. 2 cells (25.0%) have expected count less than 5.

4.3.3 Key Findings of the Main Survey

Analyzing the frequency distribution results showed highest number of addicted

participant responses for Scrolling (n=118) followed by Tapping and Stories (n=85)

and Pop-up Notifications (n=82). Therefore, these three game elements showed their

contribution to smartphone addiction according to frequency distribution. It is

interesting to see that these results confirm the study by Noe et al., (2019) who also

documented scrolling and tapping as addictive in their results.

On the other hand, chi-square analysis showed no significant relationship

between the game elements reported as addictive from frequency distribution and daily

smartphone usage in hours. However, Streaks (p=0.010) showed a significant

relationship with daily smartphone usage in hours. Loyalty points (p=0.015) and
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Badges & Rewards (p=0.041) also showed a statistically significant relationship with
daily smartphone usage in hours to some extent. We have considered the more
commonly used p <=0.05 as a threshold to report significance. Furthermore, we looked
at the Cramer’s V values to find out whether the significance of the relationships was
weak or strong, and all the values 0.241 (Loyalty points), 0.215 (Badges and Rewards)
and 0.252 (Streaks) show weak associations as they are all between 0.1-0.3 which show

a weak association between variables.

4.4 Key Findings for RQ1

The first research question states: “How is gamification linked with smartphone
addiction?”. Under this heading we have listed down the key findings of literature
review and expert interviews to answer RQ1.

4.4.1 Results of lterature review revealed:

1. Andrade et al. (2016) also mention that the most important goal of applying
gamification is to keep the user in the state of flow.

2. EM is extensively discussed in the literature with increased tendency to
addiction.

3. Yu-Kai Chou’s book connects motivations with gamification techniques and
calls black hat gamification as addictive.

4. Signs of over engagement such as disregard to hunger, fatigue and discomfort
seen in flow are similar to smartphone addiction.

5. A study by Andrade et al., (2016) revealed the addictive nature of gamification
in classroom learning using flow as evidence.

6. Neuroticism trait in FFM has been linked with addiction in the literature

7. Andrade et al. posit that personality traits influence addiction.

8. Player type in Hexad framework is extrinsically motivated and they ‘do
whatever to earn a reward’.

9. Astudy by Noe et al. (2019) investigated the addictive nature of user interaction
events in mobile application design like tapping, long tapping, scrolling etc.,
most of which are game elements used in mobile application design, and found

out scrolling and tapping as most addictive events.
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4.4.2 Results ofexpertinterviews revealed:

1. There is no target group that is more vulnerable to smartphone addiction.
2. Smartphone addiction is context dependent.

3. ‘Control’ is what measures addiction.
4

Extrinsic motivation has the potential to contribute to smartphone addiction.

4.5 Key Findings for RQ2

The second research question states: “Which game elements used in mobile application
design contribute to smartphone addiction?”. Under this heading we have listed down
the key findings of the mini survey and the main survey to answer RQ2.

4.5.1 Mini Survey (n=119) revealed:

Most familiar game elements among the list of elements that relate to specific
applications chosen for our study were loyalty points, badges and rewards, FOMO
punch, streaks, scrolling, tapping and stories, likes and reactions, emoticons/stickers,
pop-up notifications.

4.5.2 Main survey (n=179 revealed:

1. Frequency distribution of the data collected through our survey showed
scrolling, tapping and stories, and pop-up notifications as most addictive game
elements in the same order.

2. Chi-square analysis showed a relationship between daily smartphone usage in
hours and three game elements i.e., streaks, loyalty points, and badged and

rewards.
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5 Discussion

5.1 Smartphone Addiction i Is it really that bad?
From our adequate research on SA for this study and interviews with the psychologists,
we believe we can answer this question to a fair extent. Behavioral addictions have been
skeptically looked at by many researchers in the literature if not all, and if the behavior
is concerned with a device that almost all human beings use, no wonder why it receives
such harsh criticism. Smartphones are so widely used and accessible in this era that
their excessive use is not considered as a serious matter. The less-popular term that has
been assigned to SA, Problematic Mobile Phone Use (PMPU), does identify it as a
problem nevertheless and, to the best of our knowledge, no researcher has claimed that
it should be neglected, in fact all of them recognize it as an issue to be addressed. Our
interviews with experts reveal that user's occupation can have an impact on how they
use their smartphone, and that SA is context dependent. For instance, if some
excessively used mobile applications help the user grow their business or work, it is
great, but if it causes them to neglect their family time, that's the downside of
smartphone use. Studies have shown that symptoms of SA can be related to substance
addiction. Interviews with experts also revealed that the level of ‘control’ (something
we can also relate with gamification under the next heading) can determine the intensity

of SA, the higher the control over usage, the lower the risk of SA.

5.2 Gamification through the looking glass of addiction

The goal of this research was to prove the addictive nature of gamification in the context
of mobile application design, and then, through selective game elements used in mobile
application design, to identify which game elements contribute to smartphone
addiction. Most of the papers that we have reviewed, discuss the connection between
gamification and addiction implicitly without stating the association or they discuss this
relationship directly, but in other contexts than mobile application design. We make the
logical connections by connecting these theories or parts of them to prove the link
between gamification and addiction both in general terms and in mobile application
design. All the reviewed theories prove the association we made in RQ1 in different
ways. Let’s discuss them further in detail.

If we look at Flow, it is taken positively and is said to be intrinsically rewarding

even though extrinsic rewards are involved, the experience itself is intrinsic. However,
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as earlier mentioned, this intrinsic motivation also has the potential to detach you from
other activities in a negative context as only the activity where you experience Flow is
felt as interesting and the rest is boring, therefore the experiencer detaches from the
outside world.

Flow is extensively used in the literature to prove its connection with both
addiction and addictive activities such as gaming. One such study by Andrade et al.
(2016) has been reviewed and the reason why this study is worth mentioning in this
context is that they also connected the findings of other studies with the educational
context (the scope of their study). They connected with other studies and made similar
arguments that students who are less confident or only confident in their gaming skills
will likely be more susceptible to addiction. The same can be said in the context of
mobile application design. People with less self-confidence or high confidence in their
gaming skills can likely be more prone to being addicted to their smartphones if they
use more game elements used in mobile application design.

Andrade et al. mention that gamification is good to apply in the context of
education only on the condition that it is constantly controlled and monitored. This
implies the need for carefulness when adding game elements in mobile application
design and understanding of the implications of the elements that are to be added.
Believing that gamification is only pure, with no imperfection in any element, can be a
mistake which can inflict harm to even children of any age who are also highly exposed
to mobile phones in this era. The paper also discusses a framework for intelligent
gamification where the authors state that it is important to keep both bright and dark
sides of gamification in mind when gamifying a system as not only is it important to
increase user engagement but also to make sure that new problems do not arise because
of ignoring the addictive nature of gamification and other issues they highlighted in
their study.

Personality types and traits are important to consider when improving a
gamified system for healthier use just as they stand important when a gamified system
is designed to be engaging for all the user types. Even if it is just one personality trait
I.e., neuroticism or just one user type i.e., player type, it does count as a number even
though the risk is only higher for a small percentage of users. Just as a single trait and
a single type is not ignored when applying techniques to make the system highly

engaging and catered to their needs and preferences. Furthermore, controlled
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orientation within SDT posits that personal cues are important to predict outcomes
when a person is controlled to perform a task, which gives a peek into addictive
behaviors as control is an important factor for determining these behaviors. This has
also been confirmed by the experts we interviewed. Because every personality type can
have the controlled orientation to some extent as highlighted by Deci and Ryan, even if
the harm is inflicted by the controlled behavior of addiction ‘to some extent’, it should
not be neglected. So is seen in Yu-Kai Chou’s book where he calls gamification as
human-centered design, which calls for the necessity to make it not just adapted to every
user but also to look into the problems they would face when using the gamified system.

Moreover, Chou in his book compares unsuccessful games with successful ones
and he nearly always refers to successful ones as ‘addictive games’. We ponder whether
making a game addictive is its true goal? This makes us relate this to the first few
observations we made on the definitions of gamification which almost always use the
word ‘engagement’, and the exaggerated form of engagement is addiction. It is a well-
known fact that gamification is indeed a method which uses techniques to keep people
engaged with the system. We are not implying that gamification is only dark and
addictive, however, focusing on only making the system more and more engaging
through the use of gamification without considering its implications can indeed lead to
unhealthy overuse of the system and psychological problems associated with it, in other
words addiction.

Chou uses the word addiction thirty-five times in varying forms in his book on
gamification, where he sometimes even says implicitly that gamification can be
addictive, especially concerning the black-hat gamification. However, he never directly
reveals the addictive nature of gamification. Although the book explains techniques and
processes involved in gamification very well which can be useful for good application
of gamification, it advises to include game techniques that align with all the 8 core
drives mentioned in the book, where black-hat and left-brain core drives clearly
contribute to addiction even according to the author himself as described previously in
the results section.

The aim of keeping a balance, according to him, is to target each human
motivation to keep them engaged with the system as much as possible, of course, as
that is the goal of gamification. However, as is the case with social media applications,

if these elements are balanced but the system is heavily gamified, it can be insanely
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engaging or addictive. The aim is also to keep a balance of extrinsic and intrinsic
motivations, advised to keep the focus more on intrinsic motivation, in fact. He gives
an example of Waze, a navigation application, whose gamification technique is quite
fascinating. Core drive 1: Meaning in his book concerns creating meaning (say a social
cause or personal growth etc.) for the user to engage with the application, so they are
intrinsically motivated to pursue that meaning. It was hard for a navigation tool
application to apply Core drive 1: Meaning to the application, but they did so effectively
by displaying a picture in the beginning of the application where users would fight a
snake monster blocking traffic to give way to drivers and the little heroes that users
roleplay. This made them successfully engage their users with the application, which
could have been healthy application usage, that is not our point yet. The point is that
this kind of meaning which taps into intrinsic motivation is for a ‘fictional meaning’
that does not exist in reality or make a real change in some way than merely destroying
a non-existing monster which makes you have an emotional connection with an
application, and you eventually stick with it. Also, because the motivation is controlled
here, similar to controlled orientation, this intrinsic motivation is not really coming from
within and is eventually another example of manipulating the user in order to make
them think their engagement is meaningful, of course, unlike other applications that

foster true meaning like gamified energy-saving applications (Beck et al., 2019).

5.3 Gamification is certainly not all dark
There are many applications of gamification which even make the world a better place.
Examples include the Piano staircase in Sweden, mentioned by Chou (2019) in his
book, a musical stairway at an underground station in Stockholm, whose aim is to make
people use the stairs instead of the elevator. There are numerous other examples of good
sides of gamification which we have earlier mentioned too, and many are also in mobile
application design. Therefore, it goes without saying that gamification is certainly not
a dark and evil method of engaging users, neither are the theories/frameworks/models
that prove the addictive nature of it. However, there is an ethical need and responsibility
to address and reflect more on what an exaggerated form of this engagement can lead
to. Gamification designers are (what seems to be at the moment) setting no limits to
gamification engineering, where it feels as if designers are playing mind games with

their gamification techniques to keep the user hooked to the system and not be able to
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leave it even when they want to. There is a need to consider analyzing usage metrics,
also with a goal of keeping a healthy usage of an application; so, trapping the user into
‘habit-forming’ usage is not the goal of gamification, but to make the product

interesting and engaging to a healthy limit.

5.4 What we make out of our results

All the methods selected for this research supported this research to find out the
addictive nature of gamification. The literature review gave insights from the selected
papers that support the association between gamification and smartphone addiction in
light of psychological theories, so further research can be done in the future to look into
more concrete facts with the use of other methods. Interviews with the psychologists
certainly gave us a good idea about smartphone addiction and how it can be related to
gamification according to them and the theories included in this research.

Finally, the results of the survey show highly addictive nature of Scrolling and
relatively for tapping. For the rest of them we do see people being addicted to them in
our data, albeit a small number of them relatively. It is important that we do not
overlook that nearly all the gamification studies we reviewed speak for customization
of gamified applications for all types of personalities, traits, users, motivations, target
groups; whatever we call them, the gist remains the same which is to not neglect anyone
when designing gamified systems for better engagement. Therefore, even if it is a small
number of people that show risk of smartphone addiction by these game elements, they
should be considered, if we keep the ethical responsibility of creating healthy
applications in mind too than just engagement mechanics in focus. This is a small-scale
study and may not show significant results, but it shows enough significance to engage
bigger studies in finding out more significant results.

The significance of the relationships, albeit weak, shown in Chi-square analysis
between daily smartphone usage in hours and some game elements i.e., Streaks, Badges
and rewards and Loyalty points can be either negatively or positively associated which

the test does not reveal.

6 Limitations of this Research

The survey used in this research focuses on three types of mobile applications: e-

commerce, social media and communication. However, there are many other types and
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applications that use gamification which could be contributing to their addictiveness if
these applications are addictive. Related to these types of applications, only those
mobile applications that the researchers of this study had experienced or had knowledge
about were included in this research. For instance, due to lack of experience of TikTok,
we could not include it in the research, although it is a common mobile application that
falls under the category of social media applications and quite many studies have
revealed the addictive nature of this application. The research also only focuses on
certain game elements decided through a mini survey by checking the level of
familiarity of these elements among the participants of the survey. This was done so
respondents could relate to the situations described in the survey regarding the selected
elements, although the same respondents did not respond to the next and main survey,
it was still helpful to see commonly familiar elements. There are many other game
elements that are even used in the three types of applications we have focused on, which
this research did not cover.

Moreover, certain situations used in the survey relate to sets of game elements,
which could have compromised the internal validity of the research. Also, owing to
such situations, we had to document that both elements were seen to be addictive/non-
addictive which could not be the case when these elements are used independently in
other situations. For instance, tapping and stories are used together, although they are
separate elements. We could not have asked directly about tapping without giving a
context (in this case stories) where it is used. The reason why they were put together
was to make easily recognizable situations for users with the least usage of industry
jargon or direct names of game elements that people may not recognize or have
knowledge of. Therefore, it is important to see the results of each game element and
their addictive or non-addictive nature in the given context, which explains why they
were kept together. The survey was designed with attention to details and preservation
of validity was thought through at all stages even with limited time and resources,
however, because such a survey is a new way of inquiring the addictive nature of
gamification, parts of it may have weaknesses. We hope this research has laid
foundation for future research to measure addictive nature of game elements

following a more robust methodology.
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7 Conclusion

The aim of this research which was to shed light on the addictive nature of gamification
has been fulfilled by the theories included in the research, the expert interviews
conducted to learn information specific to behavioral sciences, and the survey
administered to find out game elements that contribute to smartphone addiction. The
results may not be significant owing to the small scale of the research; however, it
serves as a good starting point to do further research on understanding the addictive

nature of gamification in the context of mobile application design and HCI.

8 Directions for Future Research

The goal of this study was only to lay the foundation of the addictive nature of
gamification and game elements used in mobile application design. Specific directions
of gamification engineering on what needs to be considered by designers requires
academic attention. We also suggest future research on more game elements and more
types of applications that may have different elements that may also be addictive in
nature. Guidelines need to be made on the proper use of game elements used in mobile
application design to mitigate the risks of addiction. Longitudinal studies and
experiments are suggested to work on all the future directions if more research time is

available.
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10 Appendices

10.1 APPENDIX A: SemiStructured Interview Questionnaire

Semi-Structured Interview with Behavioral/Social Psychologists
Questionnaire
This interview is about smartphone addiction and its possible links with gamification
in light of behavioral psychology Open-ended discussion about the main issues will be
the starting point, supplemented with unstructured follow-up questions. This will allow
for a mixture of generative and directive questions.
1. What are the most important symptoms of addiction?
2. How would you relate regular addiction with smartphone addiction?
3. How serious is smartphone addiction? Some researchers hesitate to call it
'smartphone addiction and use the term 'Problematic Mobile Phone Use (PMPU)
instead. What would you call it and why?
4. What are the triggering factors that lead people to develop smartphone
addiction?
5. What type of people do you think are more prone to smartphone addiction?
6. Which age group in your professional opinion is more prone to smartphone
addiction?
7. How much excessive use (hours a day) leads a person to smartphone
addiction?
8. Is it intrinsic motivation or extrinsic motivation that can make a task
addictive? Why?
9. We are connecting psychological theories i.e. extrinsic motivation in Self-
Determination Theory, the flow state in Flow Theory, player user type and
rewards in Hexad framework and neuroticism personality trait in the FFM Model
with smartphone addiction. To what extent do you think this connection is

psychologically accurate?
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10.2 APPENDIX B: Surveys
() Mini Survey

The goal of this survey is to find out the most familiar gamification elements used in
mobile app design. We appreciate giving your precious 2 minutes to take this survey.

Thankyou!

E-COMMERCE/ONLINE SHOPPING MOBILE APPS

Select 3 gamification elements most familiar to you in-eommerce apps?
Points

Coupons and rewards

Badges

Mystery boxes/Easter eggs

Invitations

Beginner's luck (discounts and coupons offered for first-time shopping)

SOCIAL MEDIA MOBILE APPS
Select 4 gamification elements most familiar to you in social media apps?
Scrolling

Tapping

Streaks

Long tapping

Reactions

Notifications

Views and likes

live streaming

Stories

Avatar

Progress bar

Friend invite
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Challenges
Recommendations

Follows

INSTANT MESSAGING MOBILE APPS

Select 2 gamification elements most familiar to you in instant messaging apps?
Emoticons/stickers

Pop-up notifications

Availability status

Group chat

(1 Main Survey

Survey on Gamification and Smartphone Addiction/Problematic Mobile Phone Use

This survey questionnaire is made for a master’s thesis project. The goal of this survey
is to find out whether or not gamification elements used in mobile app design contribute
to smartphone addiction/problematic mobile phone use. The survey contains questions
on situations concerning your usage of mobile apps and will take about 7-10 mins.

Appreciate your contribution!

Part 1: Warmup questions
Identify yourself as:

Adolescent (12-19) — Adult (20-45) — Middle-aged person (46-65) — Senior citizen
(65+) — Prefer not to say

Identify yourself as:

Female — Male — Other — Prefer not to say

How many hours a day do you use your smartphone for leisure? (Condition)
Less than one hour — 1-2 hours — 3-6 hours — more than 6 hours

Identify yourself as:

Student Unemployed — Employed — Nursing parent — Self-employed — Patient — Other
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Part 2: Critical Questions
SECTION 1: E-COMMERCE/ONLINE SHOPPING MOBILE APPS
Situation 1: Which among the statements below is most valid about your usage?

a) |l usually go on a shopping spree or overuse those online shopping apps where
I win loyalty points or discounts frequently.

b) 1 use online shopping apps only when | want to and never feel the urge when
loyalty points or discounts are offered.

c) | have never used e-commerce/online shopping apps and/or loyalty points

Situation 2: Which among the statements below is most valid about your usage?

a) |send invitations to friends or buy more on an online shopping app if that gets
me a higher badge leading to discount offers.

b) I use online shopping apps only when I want to and I don’t care about badges,
levels or the rewards | get through them.

c) | have never used e-commerce/online shopping apps and/or badges

Situation 3: Which among the statements below is most valid about ypusage?

a) Ibuy even when I don’t really need to buy when my coupon is about to expire
on an online shopping app.

b) It doesn’t bother me when a coupon expires, and I didn’t use it. Coupons do
not tempt me into buying, | only do when I have to.

c) | have never used e-commerce/online shopping apps and/or coupons online.

SECTION 2: SOCIAL-MEDIA MOBILE APPS
Situation 1: Which among the statements below is most valid about your usage?

a) | maintain my snap streak on Snapchat, and if I am losing the streak, | take
pictures only to keep the streak running.

b) 1 take pictures on Snapchat only when | want to and never feel the urge to
maintain my snap streak.

c) | have never used Snapchat and/or snap streak.

Situation 2: Which among the statements below is most valid about your uga?

a) | lose track of time scrolling down the Instagram/Twitter/Linkedin/Facebook
feed for a long time without realizing.

b) 1 only check the Instagram/Twitter/Linkedin/Facebook feed posts that | want
to and do not aimlessly scroll for a long time.

¢) | have never used any of these applications:
Instagram/Twitter/Linkedin/Facebook and/or the scrolling feature.

Situation 3: Which among the statements below is most valid about your usage?

a) | mostly keep tapping for more Instagram/Facebook stories for longer than |
intend to.
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b) I just view the Facebook/Instagram story that catches my attention and come
out of the feed quickly after, without feeling drawn to see more than | want to.
c) | have never used Instagram/Facebook and/or stories.

Situation 4: Which among the statenents below is most valid about your usage?

a) | react/like posts on Instagram/Twitter/Linkedin/Facebook impulsively and/or

check people’s reactions/likes to my posts incessantly.
b) I react/like a few posts on Instagram/Twitter/Linkedin/Facebook and do not

react/like most of the posts | see.
¢) Idon’treact/like posts and/or I have never used any of these applications:
Instagram/Twitter/Linkedin/Facebook.

SECTION 3: INSTANT-MESSAGING MOBILE APPS
Situation 1: Which among the statements below is most valid about ypusage?

a) | profusely use emoticon/stickers on Whatsapp/Facebook Messenger and keep
conversations going for a long period of time because | feel the urge to use

emoticons/stickers.
b) I use emoticons/stickers only when I want to and don’t keep conversations

going for sake of using emoticons/stickers.
c) | have never used any of these applications: Whatsapp/ Facebook Messenger

and/or emoticons/stickers.
Situation 2: Which among the statements below is most valid about your usage?

a) | always open the message when Whatsapp/Facebook Messenger sends me a
pop-up notification for a new message and usually end up overusing my
smartphone than merely replying to the message.

b) | see the pop-up notifications for new messages from Whatsapp/Facebook
Messenger when | want to or when | have the time to and these notifications
do not usually distract me from the regular activities.

c) | have never used any of these applications: Whatsapp/ Facebook Messenger
and/or responded to pop-up notifications.

Thank you for your time! Your responsasibeen recorded. Please share the survey
link with your contacts too. P.S. Question 4 regarding smartphone usage contains
survey logic. So if you have come to the end straight after warquestions, then you

are not our target. Thanks and Regards




