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ABSTRACT

TIME PRESSURE AS VIDEO GAME DESIGN ELEMENT AND BASIC NEED
SATISFACTION

Yildirim, frem Gokce
M.S., Department of Modeling and Simulation
Supervisor : Assoc. Prof. Dr. Ahmet Uysal
Co-Supervisor : Assoc. Prof. Dr. Hiiseyin Hacthabiboglu

August 2015, [57| pages

Over the last few decades, with the help of technological advancements in computa-
tional power and improvements in interaction design, video games have been promi-
nent instruments for entertainment. With increasing number of players, researchers
mainly have focused on revealing underlying psychological reasons behind gaming.
By applying Self-Determination Theory (SDT) in gaming context, it is concluded
that satisfactions of three basic intrinsic needs, namely, autonomy, competence and
relatedness, are the predictors of motivation to play video games. However, only
a few studies focused on game features supporting each of these three basic needs.
Game developers might make use of the discovery of the specific game features con-
tributing specific need satisfactions while designing games in which motivation and
engagement are ensured. In this thesis, the relations between time pressure which is
one of the commonly used game design element and autonomy and competence need
satisfactions are observed. In an experimental design, time pressure is manipulated to
establish two conditions (no time pressure in control group and time pressure in ex-
perimental group) by implementing countdown mechanics in a 3D survival shooting
game. Mediating effects of autonomy and competence on the associations between
time pressure and intrinsic motivation, flow, engagement, performance and enjoyment
are also observed. Results showed that, although there was a significant difference in
perceived time pressure of players, no significant differences were found in autonomy
and competence need satisfactions between two conditions. Similarly, no differences
in intrinsic motivation, engagement, performance and enjoyment between two con-
ditions were revealed. The only significant difference was found in flow between
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control and experimental conditions such that the participants in the experimental
condition experienced more flow than those in the control condition. However, there
were significant differences in flow and engagement among a subgroup of experimen-
tal condition, who failed to complete the goal in the game in the specified time limit,
and other subgroups (both in control and experimental groups) who successfully com-
pleted the game in the given time. Competence and performance decreased with the
increase in perceived time pressure within experimental group but the differences did
not reach significance. On the other hand, flow and engagement were enhanced with
the increase in perceived time pressure. These findings give us the idea that there
may be an optimal time limit in which autonomy and competence are maximized and
positively correlated, and thus intrinsic motivation, flow, engagement, performance
and enjoyment are promoted throughout game play.

Keywords: Video Games, Time Pressure, Basic Need Satisfaction, Intrinsic Motiva-
tion, Self-Determination Theory
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VIDEO OYUNU TASARIM ELEMANLARINDAN BIiRi OLARAK ZAMAN
BASKISI VE TEMEL IHTIYAC DOYUMU

Yildirim, frem Gokce
Yiiksek Lisans, Modelleme ve Simiilasyon Boliimii
Tez Yoneticisi : Do¢. Dr. Ahmet Uysal
Ortak Tez Yoneticisi : Dog¢. Dr. Hiiseyin Hacihabiboglu

Agustos 2015 ,[57]sayfa

Son yillarda, islemci giicii ve etkilesim tasarimlarindaki geligsen teknoloji ile beraber,
video oyunlar1 6nde gelen eglence araclarindan biri olmustur. Video oyuncularinin
sayilarinin artmasiyla beraber de, arastirmacilar video oyuncularinin oyunlara karsi
olan motivasyonlar1 konusuna odaklanarak, oyun oynamanin arkasindaki psikolojik
cekiciligi incelemislerdir. Ozerklik Teorisi‘’nin video oyunlar1 alanina uygulanma-
styla, temel olarak sayilan; ozerklik, yeterlik ve sosyal iligki psikolojik gereksinimle-
rinin giderilmesi, oyuncularin oyunlara kars1 olan motivasyonun ve baglhiligin temel
sebebi oldugu sonucuna varilmistir. Ancak; bu ii¢ temel gereksinimin her birinin des-
tekleyicisi olarak oyun tasariminda bulunmasi gereken 6zellikler tizerinde az sayida
calisma yapilmistir. Her bir oyun tasarim elemaninin hangi temel gereksinimlere katki
sagladiginin bulunmasiyla ortaya ¢ikarilabilecek olan bir kilavuz kaynak, oyunculari-
nin motivasyonundan ve bagliligindan emin olabilmek adina oyun tasarimcilarina bir
kaynak olusturabilecektir. Bu calismanin amaci; oyunlardaki zaman kisitlamalariyla
yaratilan zaman baskis1 algisinin, 6zellikle 6zerklik ve yeterlik temel ihtiya¢c doyum-
lar1 arasindaki iligkiyi incelemektir. Bu amacla, zaman baskis1 algisi, bir 3D iiciincii
sahis nisanci oyununda geri sayim mekanizmas1 kullanilarak olusturulan zaman ki-
sitlamasinin uygulanmasiyla olusturulan iki farkli deney diizeneginde manipule edil-
mistir (zaman baskis1 olmayan kontrol grubu ve zaman baskisi olan deneysel grup).
Zaman baskisinin, 6zerklik ve yeterlik ihtiya¢ doyumunun araciligi ile i¢sel motivas-
yona, yogunlagma, baglilik, performans ve eglence iizerindeki etkileri dl¢iilmiistiir.
Sonuglara gore; zaman baskisi algist iki grup arasinda onemli 6l¢iide farkli ¢itkmasina
ragmen, Ozerklik ve yeterlik ihtiya¢ doyumlari ile i¢sel motivasyon, baglhlik, perfor-
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mans ve eglence agisindan da bir fark gozlenmemistir. Sadece yogunlagsma miktar-
larinda Oonemli bir farklilik a¢ia cikmistir. Zaman kisitlamasi uygulanan deneysel
gruptaki katilimcilarin yogunlagsmasinin, kontrol grubundaki katilimcilara gére daha
fazla oldugu goriilmiistiir. Ancak, deneysel grupta oyunu tamamlayamadan zamani
biten, goz ardi edilemeyecek sayida katilimcilardan olusan bir alt grup olusmustur.
Bu alt grubun, deneysel ve kontrol gruptaki oyunu basarili sekilde bitiren alt gruplarla
karsilagtirilmasiyla; yogunlagsma ve baglilik dlceklerinde dnemli 6l¢iide farklilik gos-
terdigi goriilmiis ve artan zaman baskisi algisiyla arttiklar ortaya ¢cikmistir. Deneysel
grup icerisinde yapilan kargilastirmada ise bunlara ek olarak, artan zaman baskisiyla
yeterlik temel ihtiya¢ doyumu ve performans azalmis ancak 6nemli bir farklilik or-
taya koymamistir. Bu sonuglar, 6zerklik, yeterlik ve diger dlciilen deneyimlerin pozi-
tif yonde ve azami seviyede etkilenebilecegi optimum bir zaman kisitlamasi degerinin
olabilecegini Oneren bir caligma niteligindedir.

Anahtar Kelimeler: Video Oyunlari, Zaman Baskisi, Temel Ihtiya¢ Doyumu, I¢sel
Giidiilenme, Oz Belirleme Kurami
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CHAPTER 1

INTRODUCTION

We are in a mobile, social and interactive era in which people use different kinds of
new media as a means of enjoyment, communication and information. The advance-
ments in technology and user experience studies are resulting in new kind of devices
and interaction types. These developments make people feel more like they are at the
fine line between reality and virtuality where they are able to go far beyond physical
boundaries. Being one of the new media, video games promise more immersive expe-
riences to players thanks to improved mechanics and intuitive interactions. As games
are more easily accessible via different devices, the number of players is increasing
steadily worldwide. For example, the increment in the usage of mobile devices has re-
sulted in games reaching more players. This is especially so for social/casual games,
the number of players of which has increased by 55% from 2012 to 2013 [1]. Those
games have been the top video game types ever since, according to Entertainment
Software Association (ESA)’s reports [1, 2]

Increasing number of game platforms has created more demand for games. With mas-
sive number of video games developed, it has become essential for game designers to
engage players in game environments. Instead of observing the effect of a game on
players and collecting feedback, it is more efficient to clarify what is exactly expected
from the game before designing [3]]. A survey conducted among 1,000 Korean play-
ers shows that game players’ reasoning for gaming is primarily “for fun” (34.7%),
which is followed by “stress release” (31.3%) [4]]. Some research has been conducted
on the definition of “fun” in games by both researchers and game developers dur-
ing the recent decades. For example, gameplay enjoyment models and engagement
factors are proposed within some game design taxonomies (e.g. Mechanics/Dynam-
ics/Aesthetics (MDA) [5]], GameFlow [6], Achievement/Social/Immersion [7]]) and
player type taxonomies (e.g. Achiever/Explorer/Socializer/Killer [8]) which consist
of some game features that facilitate fun factor in games. On the other hand, some
researchers have focused on underlying motivational appeal of games [9]. According
to NPD Group’s report, 8 in 10 core game players in US spend 22 hours playing per
week on average [[10]. While players play games for such long hours without external
intervention, they might be unaware of the psychological needs they are looking for.

In recent years, research shows that the motivational factors behind gaming can help
us understand why some games are more appealing since people play games for their
own interests regardless of the existence of external rewards [11]. Based on the previ-
ous studies on understanding individual’s behavioral tendencies, Deci and Ryan pro-



posed a taxonomy of human motivation, called Self-Determination Theory (SDT),
revealing the difference between extrinsic and intrinsic motivations, the evolving re-
lation between them and intrinsic motivation’s critical effect on self-initiated and au-
tonomous actions (defined as “self-determined behavior”) [12]. Considering enjoy-
ment as a measure of intrinsic motivation, SDT is applied in games and the studies
revealed that autonomy, competence and relatedness which are the basic psycholog-
ical needs, are strongly associated with the intrinsic motivation (and enjoyment) of
players [13]. With this research, not only motivational reasons for gaming are ex-
plained, but also the positive outcomes of game play on well-being are revealed.

Among many game design taxonomies and player type concerns, SDT might be the
most applicable theory based on purely fundamental psychological needs of players.
Instead of specific games, genres and player types, underlying motivational factors in
game play enjoyment should be focused [[13]. Due to the introduction of new types of
game mechanics and genres, new player types may emerge. Therefore, the relation-
ship between game design elements and engagement should be investigated [13]. In
game development process, implementing game design features based on the satisfac-
tion of basic psychological needs can be the key for enjoyment and success of games.
However, there are a few studies that examined the impact of game features on each
of these three basic needs. For example, it was found that avatar customization, do-
nations and dialogue choices are all together supportive elements for autonomy, and
dynamic difficulty adjustment, heroism meter and achievement badges are support-
ive elements for competence [14]]. Nevertheless, which of these elements has more
contribution to the corresponding need satisfaction is not investigated. Therefore, an
investigation on the influences of each game design elements on basic psychological
need satisfactions is needed. Which element has an impact on autonomy, competence,
relatedness? Are there multiple effects on these needs simultaneously? How much
effect does it have? Does it support or hinder these needs? In which way (in terms
of implementation style) should this element be provided? Is there a limitation in the
amount of usage of this element not to change the direction of its effect on needs?
Beyond their mutual relationships and motivational outcomes, answers to these ques-
tions may reveal the power of individual game elements and the interrelations of the
need satisfactions. Therefore, the goal was to observe the effects of time limit, which
is one of the game design elements, on need satisfaction. A set of need supportive or
detractive game elements may result in the creation of new design heuristics for game
enjoyment purely based upon satisfaction of psychological needs. This guideline can
help game developers to design games ensuring the corresponding need satisfactions
and engagement by providing the best design choices of features to be included in a
game. The results of this study may contribute to the ultimate purpose of developing
such a set of design principles to address need satisfaction in games.

Although there is a wide spectrum of game design approaches, there are common
elements used especially in game mechanics. Time pressure is what this study is
concerned about. It can be provided in different forms in games. For instance, com-
pletion of a task or changes in the pace of some game mechanic elements during
game play are some types of implementations of time limit in games. Since people
tend to feel being restricted and having less options under time pressure, it may have
an undermining effects on autonomy (H1A). SDT suggests that competence need is
satisfied by optimal challenges [13, [15]. Considering time pressure as a challenge,



the balance between the amount of time pressure and the ability of players to achieve
the goal under that time pressure should be well designed. Similar to the effect on au-
tonomy, people can feel less effective in their actions under time pressure since quick
responses are required. As a result, their competence needs may not be satisfied
(H1B). Therefore, in this study, it is expected that time limits in games may have the
power of manipulation of autonomy and competence need satisfactions. Moreover,
having control over actions, mastering opportunities and overcoming challenges can
foster game flow, engagement and performance in game. Hence, as researches show,
there is a positive association between autonomy / competence need satisfactions and
intrinsic motivation (H2) [13]. It is also expected that time pressure may have an
association with some other outcomes such as flow (H3), engagement (H4), perfor-
mance (H5) and overall enjoyment (H6). In this thesis, the primary purpose is to
uncover the effect of time pressure in games on players’ autonomy and competence
need satisfactions. If these relationships exist, second aim is to reveal the correlation
between time pressure and intrinsic motivation, flow, engagement, performance (task
completion time) and enjoyment with mediating effects of autonomy and competence
need satisfactions.

In this study, the following hypotheses are proposed (See Figure [I.T)).

e H1 : First, a significant difference in autonomy and competence need satis-
factions between no-time pressure (control) and time-pressure (experimental)
conditions is expected. The following framework is built upon this proposition.

e HI1A : Time limit (pressure) game element will decrease autonomy need satis-
faction.

e HI1B : Time limit (pressure) game element will decrease competence need sat-
isfaction.

e H2 : Time limit (pressure) game element will decrease intrinsic motivation
because autonomy and/or competence need satisfactions, as the mediators, are
thwarted.

e H3: Time limit (pressure) game element will decrease flow because autonomy
and/or competence need satisfactions, as the mediators, are thwarted.

e H4 : Time limit (pressure) game element will decrease engagement because
autonomy and/or competence need satisfactions, as the mediators, are thwarted.

e HS : Time limit (pressure) game element will decrease performance because
autonomy and/or competence need satisfactions, as the mediators, are thwarted.

e H6 : Time limit (pressure) game element has overall negative effect on enjoy-
ment because intrinsic motivation, flow, engagement and performance which
are the predictors of enjoyment are thwarted.

Outline of the thesis is as follows:

e Chapter 2 provides relevant theories and definitions from the literature. Some
game design elements which are manipulated to satisfy basic needs are pre-
sented. Then, their relationships with intrinsic motivations, flow, engagement
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Figure 1.1: Proposed Research Framework

and enjoyment are summarized. Lastly, the reasons for picking time pressure
element, among other design elements, is specified with findings.

e Chapter 3 introduces the method of the study including participant profile, ex-
perimental game design, applied measures and experiment procedure.

e Chapter 4 includes analysis and evaluation of the experimental data. The results
are discussed and reasoning for unexpected results are pointed out.

e Chapter 5 presents the general limitations of the current experiment which ef-
fect study results and the concerns for future studies. It is followed by the
conclusion of the study and future work.



CHAPTER 2

RELATED WORK AND BACKGROUND

This chapter brings the literature review on the motivational aspects of gaming. It of-
fers background information and describes the components of a motivational theory
and its applications in the video game field. In the following subsections, previ-
ous works that focus on the motivational reasons behind gaming are presented and
the deficiencies are discussed as an explanation of why this thesis is necessary and
important. The chapter also introduces examples of studies which investigate moti-
vational affordances of video game design elements. The review of these studies help
to formulate the proposed approach. The relationship between time pressure as one
of the design elements and basic need satisfaction and its predicted outcomes such as
intrinsic motivation, flow, engagement and enjoyment are explained.

2.1 Motivations Behind Gaming

Entertainment is an inherent part of people’s lives. In the last decades, the moti-
vational foundations of participating pleasurable activities have been studied. Along
with the definition of enjoyment in traditional media domain, studies on the definition
of human motivation have been conducted. As hedonism hypothesis in mood man-
agement theory suggests, some experiences are appealing because they offer pleasing
moods (as cited in [11, [16]]). However, offering pleasure is not enough for video
games. Since “playing” is an action which is actively performed, this approach can
not be applied directly to gaming field in which players have active roles over the
course of experiences. On the contrary, motivation is a triggering means for people to
take actions [17]. Therefore, opportunities for actions are essential for the motivation
in video games.

In order to provide enjoyment in games, the reasons of gaming and attraction of game
elements have to be investigated. There are many approaches to reveal the motiva-
tional factors in games. While some of them are derived from game elements, some
others are based on player types. For example, it is suggested that challenge, fantasy
and curiosity are intrinsically motivating factors used in games utilized for educa-
tional purposes [9]. On the other hand, after observing players of Multi-User Dun-
geons/Domains (MUDs) games, Bartle outlined four types of players; killers, achiev-
ers, socialisers and explorers, according to their motivations for acting or interacting
in game environments [§8]. Based on this taxonomy, Yee suggested ten game com-
ponents under three main motivational factors of achievement (seeking for mastery;
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advancement, mechanics, competition), social (establishing relationships in game; so-
cializing, relationship, teamwork) and immersion (engaging in game; discovery, role-
playing, customization, escapism) for Massively-Multiplayer Online Role-Playing
Games (MMORPGS) [7]]. For example, for achievement and social motivations, dun-
geons (which enables team work to accomplish a task and promises rewards in the
end) in the games are presented as supportive elements [[18]]. Based on Yee’s player
motivations and Bartle’s player types there are some studies conducted for revealing
corresponding game feature preferences. For instance, it was found that while players
with achievement motivation preferred advancement in games (power accumulation),
challenging others, domination and time limit; players with exploration motivation
preferred discovery, role-playing and character customization features in games [19].
Similarly, Davis, Jackson and McNamara categorized some game features such as
feedback (verbal information, progress bar), incentives (levels, points, skill bar), con-
trol (choosing character or rewards) for player motivations [20]. Quick proposed a
framework for game enjoyment (GEM) predicted by game features (grouped under
main components of challenge, companionship, discovery, enjoyment, fantasy, fi-
delity, identity, multiplayer, recognition and strategy) and he searched for the relation
between these feature preferences with gaming goal orientations (rooted in Elliot’s
goal orientations), game usage (like genre and multiplayer preferences) and genre of
the players [21}22]. On the other hand, with the proposition of Flow theory as a more
universal approach, the engagement in games has been improved by implementation
of mechanics for challenge-skill balance [6]].

However, a valid explanation for the motivational pull of games could be constructed
independently from game genres and player types. Some game components are ap-
pealing for some player types, however, how these components attract players should
be discovered to propose a general motivational model for game playing. Based on
psychological grounds, Ryan, Rigby and Przybylski asserted a formal approach of
Self-Determination Theory (SDT) which explains the intrinsic motivational pull of
video games [[13]].

2.2 Self-Determination Theory

Having inborn instincts to strive, explore, create and socialize; people regulate their
actions according to these instincts. Intrinsic motivation is described as doing activ-
ities based on our own initiation and interests for the intrinsic appeal of the activity
itself, not for the instrumental value of it [[12]. Among many other types of motivation,
intrinsic motivation is focused on self-regulated activities. Some of the preceding do-
mains utilizing intrinsic motivation for positive outcomes such as learning, creativity
and commitment are education and sport [23]].

On the other hand, within extrinsic motivation, there are some external factors to take
action besides of one’s own intent such as external pressure and compliance, or out-
comes such as rewards or punishment. Furthermore, even in the absence of obvious
external factors, some introjected controls such as anxiety or guilt can act on play-
ers’ intrinsic motivations to turn it to extrinsic (as cited in [24)]). Therefore, although
earlier experimental studies used “free choices” to continue doing the activity as a
measurement of intrinsic motivation, self-reports are important to measure the effect
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of such dimensions of motivation. Research shows that these two motivations are
negatively correlated; while one of them is supported the other is diminished (as cited
in [23]).

After a series of research on intrinsic/extrinsic motivation and increasing/decreas-
ing factors conducted in learning and sport domains, Deci and Ryan constituted a
well-formulated framework of self-initiated and autonomous actions (defined as ““self-
determined behavior”). SDT asserts that individuals have inherent tendencies to in-
volve in particular actions that satisfy three basic psychological needs of autonomy,
competence and relatedness. These needs are also proposed as enriching elements of
psychological well-being and intrinsic motivation [25, 26} 17]. Earlier studies showed
that autonomy and competence need satisfactions are the predictors of intrinsic mo-
tivation. When autonomy and competence are supported, intrinsic motivation is en-
hanced. On the contrary, when autonomy and competence are diminished, intrinsic
motivation decreases likewise [12, 23| [13]]. Moreover, SDT claims that competence
exposes its facilitator effect on intrinsic motivation only if autonomy is supported
[25].

2.2.1 Basic Psychological Needs

Autonomy

Autonomy need is the need for being in control and acting volitional. If an ac-
tivity is self-initiated or performed for personal interests, perceived autonomy
is enhanced [13]]. When autonomy is facilitated (for example, through choices
27,128, 129, 30]] and informative rewards [31},132,133]]); interest, intrinsic motiva-
tion and other positive outcomes such as self-esteem, cognitive activity, creativ-
ity, physical and psychological well-being are enhanced [34, 13]. Autonomy
need satisfaction has very important role in defining goals, plans and applying
regulated actions accordingly [35]. Research shows that autonomy supported
educational and work environments are better in terms of performance, learning
and creativity [[15}[17].

Competence
Competence need is the inborn need for self-efficacy and mastery [35]. In
the face of challenges, people want to be able to overcome them and embrace
the gratification of their success and improved abilities afterwards [15]. Pro-
gressive challenges with rewards [36], achievement goals [37]], positive perfor-
mance feedbacks [25]138]] are some of elements that promote the satisfaction of
need for competence.

Relatedness
Relatedness is defined as the need for “meaningful connection to others” [[15].
This need includes experience of interactivity, feelings of attachment and im-
portance of self-presence. Instincts for sharing, caring and feeling secure with
someone are some indications of relatedness needs [17].



2.3 Video Games and Basic Psychological Needs

After the introduction of open-worlds and procedural design in games, opportuni-
ties for actions have increased which led more autonomy support. Offering different
types of challenges and options for character improvement, competence is provided
by games more intensely. Adaptation of multiplayer support and providing web-
based communities have enhanced relatedness satisfaction of players [23]. These
improvements led to realization of motivational power of games which requires the
psychological satisfactions of needs they already provide. In fact, video games are
more applicable instruments for satisfaction of basic psychological needs with respect
to traditional entertaining media [23]. Readily availability of games, consistency be-
tween expectations and outcomes in games and intensive exposition of all three needs
are some key characteristics of motivational power of video games [15]. Since there
is a wide range of alternatives for implementation of game design elements, it is much
more easy to manipulate autonomy, competence and relatedness satisfactions.

How autonomy, competence and relatedness need satisfactions in games can be pro-
vided through some game mechanics are predicted as follows:

Autonomy in Games : Ryan and Rigby suggest that autonomy can be facilitated by
“flexibility over movement and strategies” (such as open world designs and
opportunities for actions), “choices over tasks”, skills and characters (such
as quests, unlocking new abilities and character customization), replayability
[[15}[13]], rewards as positive feedbacks, “procedural” structure [23]]. Moreover,
limitless resources [39]], difficulty balancing [40] and multiple paths [41] are
some of autonomy supportive game features.

Competence in Games : Mastering (learning new skills, achievements), clear goals,
progressive challenges, difficulty adjustments, “breadcrumb structure” (short
term and continuous achievements), performance feedbacks (power-meters, re-
wards, levels, points, leaderboards), game’s narrative (on heroic, masterful abil-
ity, strength and effectiveness), intuitive controls are some of the competence
supportive game features proposed by Ryan et al. [15].

Relatedness in Games : Ryan and Rigby state that multiplayer support (including
competitive and cooperative group play), social network integration, teammate
interaction (healing or sending gifts) are some of features fostering the sense
of relatedness in games [15]. Furthermore, virtual meetings [39], web forums
and chat channels [23]] are some characteristics of relatedness supportive game
environments.

The primary application of SDT to video gaming by Ryan et al. within four studies
showed that autonomy, competence and relatedness supportive games provide intrin-
sic motivation and short term change in well-being on players [[13]]. In these studies,
Player Experience of Need Satisfaction (PENS) was used as a scale for measure-
ment of autonomy, competence, relatedness, and additionally intuitive controls and
presence in game play. In their first study, it was found that autonomy and compe-
tence are the predictors of intrinsic motivation, short-term well-being and immersion.
Moreover, there was a positive correlation between intuitive controls and preference



for future play / enjoyment / continued play (which are stated as motivational out-
comes) with mediation of competence need satisfaction. In the second study, the
previous findings were applied on two different game, one of them is highly ranked
and the other has very low ranking. Game preferences of players were in favor of
more engaging ones, which in fact, provide more satisfaction of both autonomy and
competence needs. Third study focused on the game content differences by applying
within-person experiment and on the player differences by applying between-person
experiment. A significant difference was revealed in both between- and within- sub-
jects in terms of game preferences. The positive correlations between autonomy /
competence need satisfactions and positive outcomes were found as in the previous
findings. This study particularly shows SDT’s power of applicability both on the
choices made out of game and in-game [13]]. In the last study, in addition to auton-
omy and competence, the positive correlation between relatedness and with positive
outcomes (presence, enjoyment, future play) was shown in a MMO game. As lim-
itations, they pointed out the effect of experimental environment on player’s experi-
ences, especially caused by the lack of self-initiative characteristic of autonomy.

After application of SDT on video games, some further studies following this ap-
proach has been applied. For instance, SDT approach is applied in an experimental
setup where some game features (game controls and social play context) are manipu-
lated and the definition of game enjoyment as the satisfaction of basic psychological
needs is supported [11]. To observe the contributions of game design elements to
basic need satisfactions and their effects on motivation via these satisfactions, some
game elements have been manipulated in experimental studies. For example, auton-
omy supportive (avatar customization, donations and dialogue choices) and compe-
tence supportive (dynamic difficulty adjustment, heroism meter, achievement badges)
game elements were manipulated in 2x2 factorial design in an exergame. These ele-
ments were found to be associated with enjoyment, motivation for future play, effort
to play and self-efficacy with the mediating effects of corresponding need satisfac-
tions [14]].

It is shown that some game mechanics have simultaneous effects on more than one
need satisfaction [11}, 42| 43]]. These effects can be positive or negative for each of
the needs. For example, Baldwin, Johnson and Wyeth conducted a study aiming to
find the relation between multiplayer dynamic difficulty adjustment (mDDA) and,
enjoyment and performance. They conducted an experiment with three conditions;
no mDDA, mDDA with no awareness (where players were not aware of existence of
mDDA while playing) and mDDA with full awareness (where players were informed
that mDDA was applied while playing). Difficulty adjustments were applied by as-
sisting low performing players with extra shield and health points. It was found that
assisted players’ competence increased but autonomy and relatedness decreased in
awareness condition [42].

From another perspective, a cognitive activity cycle in games based on Norman’s
seven stages of action principle is suggested. Activities in games are categorized un-
der three main stages; goals and challenges (including balance with skills), action and
interaction (including mastery, choices and controls) and interpretation (feedbacks).
Heuristic checklists for activities in games are suggested and player experiences are
evaluated with three different games. Evaluations for game activities and PENS mea-
sure are compared to reveal the relationship between activities and corresponding



need satisfactions. Results showed that players’ experiences of need satisfaction are
related to activities in games. For example, experience of intuitive controls are asso-
ciated with the activities in action-reaction category in games [40]. Besides of video
games, basic need satisfactions has been utilized in a method to increase the effec-
tiveness of gamiﬁcatiorﬂ process [44].

2.4 Time Pressure and Basic Psychological Need Satisfaction

Although Ryan et al. [13] and Peng, Lin, Pfeiffer and Winn [14]] highlighted the need
for studies on specific game elements’ contribution to need satisfactions, among many
studies conducted with SDT approach, there are only a few focusing on the effects
of game elements individually on these satisfactions (in both game and non-game
context). Intuitive controls [[11}435]], difficulty adjustment [46} 42]], avatar customiza-
tion [47], points / levels / leaderboards [48]], feedback [43, 149, |50, 51} 52], rewards
[S3L 31]], achievement goals [54)], achievements [S5] are some of game design ele-
ments observed in these studies (See Figure[2.I). As being one of the “ten ingredients
of great games” (as cited in [S6]]) and commonly used game element, time pressure
in games have not been observed for its effects on basic psychological need satis-
factions. Therefore, in this study, it is decided to examine the relationship between
time pressure and autonomy and competence need satisfactions. Due to its effect
to limit the volitional acts and self-efficacy, it is hypothesized that implementation
of time limits in games will result in a different levels of perceived autonomy and
competence (HI).

! Gamification is described as using game design elements in non-game contexts to increase engagement and
motivation
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Engagement in games is defined as being involved in game environment emotionally
and immersed without physical boundaries [68]. The effects of time pressure on
engagement are observed in some studies. In one of them, MMORPG games are
observed. It is stated that when time pressure is associated with objectives, then
it leads to more involvement [69]. Moreover, the importance of unpredictable time
pressure in which players are expected to react for unexpected events (and quests) was
pointed out. On the other hand, another study conducted with difficulty manipulation
using game elements (target size, target type , time limit etc.) showed that as time
limit gets shorter, engagement decreases [/0]. Since time pressure may reduce self-
interest and self-efficacy, in this thesis, time pressure is hypothesized to have negative
effect on engagement by the mediating effects of autonomy and competence need
satisfactions (H4).

Time pressure is also a diminishing factor for creativity and performance. First of
all, the decisions made under time pressure apt to be wrong [[71]. People speed up in
terms of information gathering under time pressure. They “filter” some information
and omit some parts of it which may lead to less comprehension and learning (as
cited in [72,163]). Shortened decision-making process under time pressure leads to a
decrease in performance [63]]. For example, Bankowski et al. showed that the num-
ber of failures (as an indicator of decrease in performance) increases when number of
tasks increase under time pressure [73]. Similarly, a study conducted with difficulty
manipulation using game elements (target size, target type , time limit etc.) showed
that as time limit gets shorter, players’ performance decreases [70]. Moreover, play-
ers prefer default choices under time pressure, because it becomes harder to make
a decision when faced with lots of choices [74]]. In other words, applying effective
strategies is very hard under time pressure [/5]. As for the creativity perspective,
research showed that creativity lessen under time pressure which is mediated by in-
trinsic motivation [72]. It was also found that there is a positive correlation between
competence need satisfaction and performance [49,45)43]]. Hence, it is hypothesized
that under time pressure, players’ performance will decrease with mediation of need
satisfactions (H5).

The primary aim of game design is to achieve enjoyment. Flow is one of the models
evaluating enjoyment. Based on flow approach, GameFlow is a game enjoyment as-
sessment tool. It includes elements of flow which are tasks in game, concentration,
challenge-skill balance, sense of control, clear goals, immediate feedback, immer-
sion and social interaction. Furthermore, engagement in games is related to motives
of players and experience of enjoyment [76] and it intensifies enjoyment (as cited
in [68]). From motivational perspective, enjoyment is one of the measurements of
intrinsic motivation. Moreover, performance is associated with enjoyment in games
such that self-efficacy is the mediator [77]] and players experience higher enjoyment
with easier games in which their perceived performance are high [78]]. Therefore,
it is hypothesized that intrinsic motivation, flow, engagement and performance will
predict enjoyment (H6).

While flow is a model of optimal experience based on seven components of clear
tasks, feedbacks, concentration, challenge-skill balance, control, diminished aware-
ness of self and altered sense of time, it is “intrinsically rewarding” by the definition
[79} 80]. Because the experience of flow results in deep enjoyment with maximum
performance with almost no effort. On the other hand, intrinsic motivation is based on
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satisfaction of basic psychological needs rather than the components of flow. Further-
more, motivation can help a person “persevere through difficult challenges or continue
on even though the task is boring” [80]. However, flow and intrinsic motivation have
enjoyment and engagement in common.

There are several implementation types of time in games alongside of its temporal
characteristic. Twitch gameplay which requires player’s quick reactions is also ap-
plied on many game genres such as action, puzzle or casual games and it provides
engagement [81]. In these games different types of game mechanics are implemented
to simulate temporal pressure. Cycles, countdown, triggers [82], approaching ele-
ments (e.g. in Tetris), characters running behind (in endless run games), change in
size or number of game elements, increasing pace as player progress (e.g. in Tetris),
timer or threat of negative consequences [63]] are some forms of implementation of
time pressure in games. In this study, time limit is implemented with count-down
mechanics to simulate time pressure in the game used in experimental condition.

In the literature findings, need satisfaction, its motivational and engagement related
outcomes and its implications for video games are analyzed. It is seen that some
game elements are utilized to ensure basic psychological need satisfaction and thus
outcomes such as intrinsic motivation and enjoyment. One of the important direction
for future works is pointed out as an investigation on the contributions of specific
game elements to the corresponding need satisfactions. There are studies reveal-
ing the effects of combinations of some game features on basic psychological needs,
however, there are only a few focusing on specific game elements. Since time limit
is a commonly used game design element and it has not been observed by existing
studies from the perspective of need satisfaction, this study aims to reveal the rela-
tionships between time pressure in games and autonomy and competence need sat-
isfactions with the related outcomes such as intrinsic motivation, flow, engagement,
performance and overall enjoyment.
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CHAPTER 3

METHOD

In the literature review, it was endorsed that an observation on the contribution of an
individual game design element to the need satisfaction is necessary. Although some
game elements were manipulated to reveal their effects on basic need satisfaction,
time limits were not one of them. Thus, this research focuses on time pressure in
games to investigate its motivational and enjoyment-related outcomes. This chapter
presents the method of this study including the information of the participants, the
measures used for the evaluation, the experiment procedure and the experimental
game designed for this study.

3.1 Participants

Undergraduates and graduate students (69 male; 37 female) from Middle East Tech-
nical University Psychology Department and Informatics Institute graduate programs
participated in the experiment. Students from Psychology Department received bonus
credits for participating.

3.2 Measures

In this study, autonomy, competence, intrinsic motivation, flow, engagement and per-
formance and enjoyment were dependent variables. Moreover, autonomy and com-
petence need satisfactions were conceived as mediating variables on the relation be-
tween time pressure and other dependent variables. All the corresponding measures
except performance were accessed by participants through a web-based online survey
service by SurveyMonkey.

3.2.0.1 Demographics and Game Play Questionnaire

In the demographics part of questionnaire, participants were asked their age, gen-
der, faculty; and in the game play part, they were asked how many hours they play
video games in a week, how many years they had been playing games, what genres
of games they played, what game features they like in game design, which gaming
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platforms they were using and which type of goal orientation they had. At the begin-
ning of the questionnaire informed consent form information was prepended and a
nickname was asked for matching questionnaire data with the experimental sessions
(See Appendix [B).

3.2.0.2 Manipulation Check Scale

A Manipulation Check Scale was created for this study and it was used to check the
effect of time pressure on participants to validate the manipulation. It consists of
eleven 7-point Likert scale items related to player’s experience with game play; two
of them for measuring the perception of time pressure, one of them for measuring
perceived task difficulty and eight filler items. Perceived task difficulty was measured
because of its potential confounding effect (See Appendix . Cronbach’s alpheﬂ was
.85 for the two item measuring the experience related to time limit in the game.

3.2.0.3 PENS Scale

Although there is an adapted version of Basic Need Satisfaction in General ScaleE] by
Deci et al.[83]] to Turkish for autonomy, competence and relatedness[i84], there is no
adaptation of Player Experience of Need Satisfaction Scale for these needs to Turkish.
Therefore, In-Game Autonomy and In-Game Competence subscales of PENS were
translated to Turkish for this study and the wordings were checked by an expert in this
field. The reliability analysis showed that all of Cronbach’s alpha coefficients were
above .7 and the reliability was secured.

e In-Game Autonomy Scale: This scale consists of three 7-point Likert scale
items to measure players’ perceived autonomy regarding satisfaction with choices,
interesting opportunities and freedom the game provided. The items from Den-
nie’ study [47] which is based on the Autonomy subscale in the Player Expe-
rience of Need Satisfaction Scale by Ryan et al. [[13]] were translated to Turk-
ish. Sample items include “The game provided me with interesting options and
choices” and “I experienced a lot of freedom in the game” (o = .84)' (See

Appendix D).

e In-Game Competence Scale: This scale consists of three 7-point Likert scale
items to measure players’ perceived competence regarding experiences of effi-
cacy, capability in game play and skill-difficulty balancing the game provided.
The items from Dennie’ study [47] which is based on the Competence subscale
in the Player Experience of Need Satisfaction Scale by Ryan et al. [13] were
translated to Turkish. Sample items include “I felt very capable and effective
when playing.” and “3 My ability to play the game was well matched with the
game’s challenges.” (o = .83)' (See Appendix D).

! In statistics, Cronbach’s alpha (o) coefficient is used as an estimation of the reliability of a scale based on
the correlation between the items of the scale
2 Retrieved fromhttp://www.selfdeterminationtheory.org/basic-psychological-needs-scale/
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3.2.0.4 IMI Scale

IMI scale consists of fourteen 7-point Likert scale items to assess players’ perceived
enjoyment and intrinsic motivation towards the game. It is an adapted version of the
Intrinsic Motivation Inventory for gaming activity (IMI; Ryan, 1982ﬂ In the adapted
version, all items from intrinsic/enjoyment subscale, three items from effort/impor-
tance subscale (to measure possible confound effects) and four items from pres-
sure/tension subscale (to measure the pressure triggered by time limit in the game)
were used. Although there is an adapted version of IMI to Turkish [85], the items
were translated to Turkish for gaming context and the wordings were checked by an
expert in this field. The reliability analysis showed that all of Cronbach’s alpha coef-
ficients were above .7 and the reliability was secured (o = .83)! (See Appendix [E)).

3.2.0.5 GameFlow Scale

GameFlow scale consists of five 7-point Likert scale items to assess how much play-
ers are immersed within game environment. It is an adapted version of Immersion
subscale of GameFlow model by Sweetser and Wyeth [6]]. Since flow is mainly based
on the experience of immersion, taking the factor loadings into consideration[86],
five items of the immersion subscale, which has the highest factor loadingsﬂ were
used. Since there is no translation of GameFlow scale into Turkish, the items were
translated to Turkish for this study and the wordings were checked by an expert in this
field. The reliability analysis showed that all of Cronbach’s alpha coefficients were
above .7 and the reliability was secured (o« = .88)! (See Appendix E)

3.2.0.6 Engagement Scale

Game Engagement scale consists of ten 7-point Likert scale items to assess game play
engagement within game environment. It is an adapted version of Game Engagement
Questionnaire by Brockmyer et al. [68]. Some items which could not be applied in
the procedure of the experiment were ruled out such as “If someone talks to me, I
don’t hear them”, “I don’t answer when someone talks to me” or “I play longer than
I meant to”. Since there is no translation of GEQ scale into Turkish, the items were
translated to Turkish for this study and the wordings were checked by an expert in this
field. The reliability analysis showed that all of Cronbach’s alpha coefficients were
above .7 and the reliability was secured (o = .76)! (See Appendix |G).

3.2.0.7 Game Play Data

Game play data consisting game end condition (“successful”, “no health” or “no
time” in time limit version game), spent time, left enemy, left health (as a perfor-

3 Retrieved from http://www.selfdeterminationtheory.org/intrinsic-motivation-inventory/
4 Factor loading is a coefficient for the correlation between factors and variables, which indicates the percent
of variance in a variable explained by the factor
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mance indicator) and last distance to target was gathered from game play sessions
(See Appendix [H.

3.3 Procedure

Experimental data was collected at a computer lab at the Department of Psychology
with one participant at a time. The experiment was conducted in three stages: pre-
questionnaire (Demographics and Game Play) session before coming to lab, game
play session and post-survey session in the lab. At the first part, after completing
Demographics and Game Play Questionnaire, participants made reservations for lab
sessions over an online service. Lab sessions took 15 minutes.

A between-subject experiment with two conditions (control and experimental) were
tested using two different versions of a game. In the control group, participants played
no-time-limit version of the game and in the experimental group participants played
the time-limit version of the game. In both groups, the game was exactly the same,
except from time limit implementation. Participants were randomly assigned to the
control or experimental group. Before a participant arrived at the lab, the researcher
opened the application window of the assigned version of the game in the lab com-
puter so that the participants would not know which conditions they were in while
playing. When the participant came to the lab, the researcher guided him to the com-
puter. After an introductory speech, the participant was asked to put on the headset
and started with the tutorial of the game which was followed by a training play. Af-
ter the training part, researcher left the lab and participant started to play the game
which approximately takes two minutes. When the play session was over, participant
called the researcher back to the lab and researcher opened the online post-survey
(including Manipulation Check, Autonomy, Competence, Intrinsic Motivation (in-
cluding Enjoyment scale), Flow and Engagement scales) on screen and left the lab
again. After completing the survey which took approximately 8 minutes to fill in, the
participant called the researcher back again. The researcher made a closing speech
and the participant left.

3.3.1 Target Game

The game was a third-person shooter. It was modified from one of the open-source
tutorial project, “Survival Shooter” by Unity Technologies. Applying an in-house de-
veloped game might not be effective enough to engage player within a specific time
limit like two minutes. Moreover, an already well-known game was not preferred due
to game play data collection concerns. If a similar version of a very popular game
was developed for the experiment, then the participant might have a tendency of com-
parison it with the original one and this might lead disengagement in gameplay and
result in floor effect. Therefore, an audio-visually immersive, not complex, intuitively
controlled and highly rated game from Unity’s Asset Store was selected and modified
according to objectives of this study [87]. To increase freedom and the probability of
different play times, an open-world type of game was selected. For example, in case
of a platform game, which offers a linear space, time limit might not result in very
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CHAPTER 4

RESULTS

Being one of the commonly used game elements, the impact of time pressure on basic
need satisfaction and intrinsic motivation, flow, engagement, performance and enjoy-
ment was observed. A 3D shooter game was modified with the implementation of
countdown timer to simulate time pressure and tested in the study. Accordingly, this
chapter presents the main results of data analysis and concludes with the discussion
of the results.

4.1 Preliminary Analysis

4.1.1 Manipulation Check

Firstly, to observe the effect of time pressure (manipulated variable) between experi-
mental and control groups, T-Test analysis was applied on manipulation check scale
answers. There was a significant difference in perceived time pressure between con-
trol (M = 2.29, 5D = 1.62) and experimental conditions (M = 4.39,SD = 2.07);
t(98) = 5.65,p < .001 (See Table . Perceived task difficulty was not significantly
different between two conditions. Experimental group found the task more difficult,
but it did not reach significance. Therefore, the presence of confound variable was
ruled out.

Table 4.1: T-Test Results for Manipulation Check

Control Group Experimental Group

(n=50) (n=51)
Time Press. Manipulation Scale M (SD) t(99)
Realization of time limit 2.64 (2.02) 5.45(1.72) 7.53*
Perceived time pressure 2.29 (1.62) 4.39 (2.07) 5.65%**
Perceived task difficulty 2.30 (1.61) 2.96 (1.95) 1.86

p <.05, **p <.001
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4.2 Primary Analysis

It was expected that experimental group would experience less autonomy and com-
petence because of perceived time pressure. However, there was no significant dif-
ference between two conditions except from flow and game completion time. It was
revealed that the players who were subjected to time pressure (M = 5.38, 5D =
1.02) experienced more flow than the participants in the control group who were not
(M = 4.84,5D = 1.44); t(99) = 2.21, p = .030. Other dependent variables, which
are intrinsic motivation, engagement, performance and enjoyment were not signifi-
cantly different between two groups (See Table 4.2).

Table 4.2: T-Test Results for Dependent Variables

Control Group Experimental Group

(n=50) (n=51)

Dependent variables M (SD) t (99)
Autonomy 3.03 (1.31) 3.37 (1.36) 1.24
Competence 4.83 (1.56) 4.86 (1.40) 0.11
Intrinsic Motivation 3.82 (0.88) 3.96 (0.90) 0.76
Flow 4.84 (1.44) 5.38 (1.02) 2.21*
Engagement 3.52 (0.88) 3.81 (0.95) 1.62
Performance (Left Health / 100) 92.7 (17.4) 94.5 (11.3) 0.62
Enjoyment 4.83(1.41) 4.94 (1.01) 0.46
Game Play Spent Time (in sec) 130.62 (39.4) 110.49 (10.9) 3.51*

*p <05, *p <.01

At the end of the experiment, three different game-end conditions in game play data
emerged due to how the game ended (See Appendix [H). “No health” condition in-
cluded participants who were dead because of losing health caused by the damages
of dolls. Secondly, “no time” condition included participants who could not com-
plete the task in the specified time-limit (for experimental condition only). The last
condition was “success’” condition in which the participants successfully achieved the
goal in the game regardless of the group (control or experimental) they were assigned
to. It was necessary to apply exactly the same procedure to both experimental con-
ditions, except for the implementation of independent variable (i.e. time pressure).
The participants were only expected to complete the goal in the game successfully re-
gardless of the conditions they were assigned. Since the players in no health subgroup
could not achieve the goal in the game like other participants in successful subgroups,
to make a reliable comparison, participants in “no health” game-end condition were
omitted from the data analysis. Only participants’ data in “successful” and “no time”
game-end conditions were analyzed (See Table {.3).
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the relationship between engagement and challenge as cited in [70]) (See Figure [4.3).
Since time pressure is a kind of challenge, players may exhibit optimum performance
at an intermediate level of challenge with maximum competence. Moreover, because
the players in the experimental condition were engaged in the game more immer-
sively, they might have tried to get less damage and focus on the objective to complete
the game in the given time. This can be an explanation for the increase of performance
scores as well as competence scores from control and experimental groups, and their
correlation in the subgroups’ scores in the experimental group (See Figure {.1]).
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Figure 4.3: An illustration of Curvilinear Relationship Between Competence-
Performance and Perceived Time Pressure

Players’ behavior under time pressure may be dependent on previous gaming expe-
rience, familiarity with controls and game genre. There was a positive correlation
between participants’ performance and weekly game play hours in both the data of
control and experimental conditions together [r = .26, n = 106, p = .008], and the
data of experimental condition [r = .31, n = 53, p = .023]. Moreover, 5 of 6 core
game players (totally 6 of 100 participants were core game players playing 15+ hours
in a week) were in the experimental group and 4 of them were in the successful sub-
group in the experimental group. However, One-Way ANOVA analysis conducted
after omitting these core game players’ data showed no differences in the results. Al-
though there was a positive correlation between performance and competence in the
previous results, the result of this analysis showed that the difference in competence
between no time and successful subgroups in the experimental group approached
significance and the difference in performance between these subgroups decreased.
Nevertheless, this distribution of game play experiences among the conditions may be
a confound between time pressure and performance and competence outcomes when
sample size increases. Since time limit as a challenge is easier to overcome for expe-
rienced players (more challenge-skill balance) than for naive players, this might have
been responsible for the increase in performance and competence in the successful
subgroup of experimental group.

Yet another result indicated that while perceived time pressure increased, autonomy
also slightly increased. It should be noted that autonomy and competence need satis-
factions were affected oppositely by the same game element (time limit). Although
it was not significant, while competence diminished with an increase in perceived
time pressure in experimental condition (in the comparisons between successful and
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no time subgroups), autonomy increased. However, players’ intrinsic motivation and
enjoyment scores did not significantly differ in all conditions. It might be caused by
the lack of autonomy and competence support in the game. Since the target game was
not a fully open-world and did not provide many options for actions and skills, ex-
ploring and mastering abilities, autonomy and competence support might have been
diminished.

Results suggest that time limit may increase flow experience and there may be an op-
timal perceived time pressure-competence balance for the implication of time limit in
game by which players experience flow and engagement accompanied by the satisfac-
tion of competence at maximum. The positive correlation between competence and
performance may be an indication of their mutual relationship based on the optimal
challenge-skill balance.
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CHAPTER 5

CONCLUSION AND FUTURE WORK

This chapter presents conclusion of the study and offers some future work implica-
tions that may inspire subsequent works. Additionally, some limitations of the study
are highlighted.

5.1 General Limitations

5.1.1 Participants

The results of this study showed no significant differences in dependent variables ex-
cept from flow between control and experimental groups. However, when subgroups
of these groups (emerged by “successful” and “no time” game end conditions) were
compared, engagement was also found to be significantly different between these sub-
groups, in addition to flow. Moreover, the difference in competence and performance
scores would be promising to be significant if sample size was increased. A wide
range of participants with more game play experience (totally 6 of 100 participants
were core game players playing 15+ hours in a week), wide distribution of age (the
average was 23, 86 of 101 participants were between 20 and 26) and experience with
wide range of game genres and controls should be included in further studies for more
reliable results. With an increase in sample size, the power of the experiment can be
enhanced.

5.1.2 Game Genre Effect

Although there are many applications of time limit in shooter or RPG game genres
as time based quests, the effects of time pressure on motivational outcomes were not
revealed in this study. Since time limit is commonly applied in puzzle games, casual
games or action games, it might not have been effective on perceived autonomy and
competence in a third-person shooter game. Moreover, some participants complained
about their inefficacy in mouse control. Mastering controls such as the price of admis-
sion might have constrained players to engage in the game play and feel autonomous.
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5.1.3 Other Supportive Game Elements

Some game elements become effective on autonomy and competence need satisfac-
tions in the presence of other supportive game elements. Davis et al. posits that
isolated game features may not be very effective unless they are supported by some
other game elements in facilitating motivation [20]. In the target game used in the
experiment there were no options, no character customization, no mastery on skills,
no progressive feedback about approaching the target (as the task was reaching to the
bed), positions of dolls (e.g. on a mini-map) or no recovery choices (e.g. regaining
health with collective power-ups). Therefore, autonomy and competence supportive
game elements in the game design might not have been sufficient to reveal significant
differences between two conditions when they were accompanied by time pressure.
Moreover, different implementation types of time limit using other game mechanics
(e.g. increasing pace, changing sizes, approaching elements) should be considered
for the further studies.

5.2 Implications and Future Works

Since the power of this study was low to conclude about the effects of time pressure
on autonomy, competence, intrinsic motivation, engagement, enjoyment and perfor-
mance, further studies with a larger sample sizes may reveal the effects. Moreover,
a factorial design with several different time limits may be conducted to observe the
effects of different time limits. This can reveal the existence of an optimum time limit
by which players experience autonomy, competence and other motivational outcomes
as much as possible and perform at maximum. Moreover, some items could be added
to the scales to detect Zeigarnik effect and the influence of failure (and the need for
replay triggered by this failure) on flow, engagement, performance and competence.

As Ryan and Rigby stated there could be a formulation of need satisfactions for a
wide range of game genres [135]; therefore, time limit implementation on different
game genres should be studied. For future improvements, the interrelations between
game design elements to facilitate the need satisfactions should be considered. Since
the presence of other need satisfaction supportive game elements can catalyze the
effects on motivational outcomes, some studies on the effects of combined design
elements may be conducted (e.g. time limit with rewards, time limits with progres-
sive feedbacks, time limit with choices or with repetitive game play, replayability).
Furthermore, different implementation types of time limit such as increase in pace or
approaching elements, and their applications on other game genres should be inves-
tigated to make a generalization about the effects of time limit on need satisfactions.
This study lays the groundwork for a series of studies investigating the effects of time
pressure in games on need satisfaction and user experience outcomes.

With the findings of studies revealing each game design elements’ contributions to the
need satisfactions, a motivational design heuristics for games suggesting how these
game elements effect each of these needs can be provided. Therefore, both game
designers and developers can benefit from these heuristics to make better games sat-
isfying players’ autonomy, competence and relatedness needs. As an ultimate sug-
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gestion, a “need satisfaction factor” for games (i.e. how much a game promises to
satisfy which of these needs based on the design elements implemented in the game)
may be developed as a formulation based on the utilization of these heuristics. As
in-house games developed by indie game developers are increasing in addition to the
productions of large game studios, this checklist may be a very useful guideline to
provide effective gaming experience to gamers. Findings from these studies can also
be utilized for positive outcomes in other fields such as learning, health and behavior
change, via gamiﬁcatiorﬂ approach.

5.3 Conclusion

In this study, the contribution of a game element to the motivational pull of video
games is observed. How time limit feature influences autonomy and competence need
satisfactions and other motivational and engagement-related outcomes is empirically
tested. Perceived time pressure is manipulated effectively between two experimental
conditions (using no-time-limit version of a game in the control group and time limit
version of the same game in the experimental group). The results showed that the
players in the experimental group who failed to complete the objective in the given
time perceived the time pressure most. Along with the increase in the perceived time
pressure, time limit had a positive effect on players’ flow and engagement experience
even though they failed in the game because of it. As Shneiderman and Bederson
posit that people in flow state “may perceive the elapsed time as much shorter than
the actual time”, this may be a reason why participants in the no time subgroup in the
experimental group experienced flow and perceived pressure more compared to other
subgroups [90].

The increase in competence and performance scores in the experimental group with
the increase in perceived time pressure might have been a consequence of the Zeigar-
nik effect that drives people’s attention to complete the unfinished tasks [91], to a
certain degree. However, a further increase in perceived time pressure resulted in a
decline in performance and failures which was accompanied by a decrease in compe-
tence (approached significance). Although in previous studies it was found that suc-
cessful performance results in greater flow [92]], according to our results, performance
was negatively correlated with flow in the experimental group. The challenging char-
acteristic of time pressure might have an influence on players’ perceived self-efficacy
such that players’ perceived competence diminished followed by failures in games.
The negative association between time pressure and performance is in line with the
findings of the previous studies. For example, Bourne and Yaroush found that error
rates increase under time pressure [93] and Lomas et al. showed that as time limit
gets shorter, performance decreases [/0]. On the other hand, the positive correla-
tion between performance and competence is also supported by previous findings as
research shows that low competence is followed by poor performance [49, 45, 43|

One of the main contribution of this study for game design is that there may be an
optimal level of perceived time pressure (as a challenge) provided by time limit me-
chanics in games, which results in maximum competence and performance accom-

! Gamification is described as using game design elements in non-game contexts to encourage engagement
and motivation
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panied by flow and engagement. This study suggests that designers should conduct
a user study to compare the effects of different time limits on players’ competence,
performance, flow and engagement and decide on the optimal time limit for their
games. Moreover, this study is promising for future research on the power of game
design elements over the positive outcomes such as flow, engagement, enjoyment and
performance which can be explained from the perspective of basic need satisfaction
and self-determination theory.
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APPENDIX A

INFORMED CONSENT FORM

Genel Bilgiler

Bu ¢alisma ODTU Enformatik Enstitiisii Oyun Teknolojileri Yiiksek Lisans Pro-
grami 0grencilerinden Irem Gokce Yildirim tarafindan yiiriitiilmektedir. Bu form sizi
arastirma kosullar1 hakkinda bilgilendirmek icin hazirlanmistir.

Bu calismanin amaci bazi oyun tasarim 6zellikleri ve edinilen psikolojik deneyim-
lerin arasindaki iligkileri incelemektir. Arastirma internet iizerinden doldurulacak bir
anket, devaminda tamamlanacak olan bir laboratuvar ¢aligmasini icermektedir. Anket
yaklasik 5 dakika, laboratuvar ¢alismasi ise 15 dakika siirecektir.

Aragtirmada yaklagik 100 katilimc1 hedeflenmektedir. Universite 6grencileri katilime1
olarak davet edilecek, calismaya katilanlar bu duyurunun yapildigi ders i¢in bonus
puan alacaklardir. Alinacak puan dersin ogretim iiyesi tarafindan belirlenecektir.

Riskler ve Faydalar

Aragtirma katilime i¢in herhangi bir risk veya fayda igermemektedir.

Goniilliiliik Esasi

Bu calismaya katilmak tamamen goniilliiliik esasina dayalidir. Caligmayi istediginiz
zaman birakabilir, ¢calisma esnasinda cevap vermek istemediginiz sorular olursa bos
birakabilirsiniz.

Gizlilik Esasi

Calismaya katilanlardan toplanan veriler tamamen gizli tutulacak, veriler ve kimlik
bilgileri herhangi bir sekilde eslestirilmeyecektir. Katilimcilarin isimleri bagimsiz bir
listede toplanacaktir. Ayrica toplanan verilere sadece arastirmacilar ulasabilecektir.
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Bu aragtirmanin sonuglar1 bilimsel ve profesyonel yayinlarda veya egitim amach kul-
lanilabilir, fakat katilimcilarin kimligi gizli tutulacaktir.

Irtibat

Calismayla ilgili soru ve yorumlarinizi aragtirmactya gokce.aydin @metu.edu.tr adresin-
den iletebilirsiniz veya 543 342 4219°1u telefondan Irem Gokce Yildirim*®'a ulasa-
bilirsiniz.

Katilimc1 Onay1

Yukaridaki bilgileri okudum ve bu arastirmaya goniillii olarak katiimay1 kabul
ediyorum.

Ad-Soyad: Imza
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APPENDIX B

DEMOGRAPHICS AND GAME PLAY QUESTIONNAIRE

1. Yasiniz?

2. Cinsiyetiniz?
] Kadin
U Erkek

3. Lisans Anadali Fakiilteniz?
(O Miihendislik
(O Fen Bilimleri
(O Mimarlik
(O Egitim
(O Sosyal Bilimler
O Iktisadi ve idari Bilimler
(O Diger (Liitfen Belirtiniz)

4. Video oyunlar1 oynar misiniz?
L] Evet
U] Hayir

5. *Haftada kag saat video oyunlar1 oynarsiniz?
(O 1 saatten az
O 1-5
O 5-10
O 10-15
(O 15’den fazla

6. *Kag senedir video oyunlar1 oynuyorsunuz?
(O I’den az
O 13
O 3-5
O 57
(O 7’den fazla

7. Hangi tip oyunlari oynamaktan hoslanirsiniz?(Coklu se¢im yapabilirsiniz.)
U] Birinci Sahis Nisanci Oyunlari (First Person Shooter)
[J Rol Yapma Oyunlar1 (Role Playing Games)
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[J Devasa Cok Oyunculu Cevrimici Rol Yapma Oyunlari (MMORPG)
[J Aksiyon Oyunlar1 (Action Games)

[ Macera Oyunlar1 (Adventure Games)

[1 Puzzle Oyunlar1 (Puzzle Games)

[ Strateji Oyunlari

[J Ger¢ek Zamanh Strateji Oyunlar1 (Real Time Strategy Games)

[1 Sira Tabanh Strateji Oyunlar1 (Turn Based Strategy Games)

[J Giindelik Oyunlar (Casual Games)

L1 Platform Oyunlari

[J Spor Oyunlari

[ Simulasyonlar

[] Diger(Liitfen Belirtiniz)

8. Oyunlarda en ¢cok hosunuza giden 6zellikler nelerdir?(Coklu se¢cim yapabilirsiniz.)
L] Arayiiz
[] Karakterler-Modeller
[J Ses Efektleri-Miizik
[1 Stratejik Davranabilme
[J Zaman Baskist
[J Oyun Mekanigi
[] Hareket Kabiliyetleri ve Kontroller
[J Coklu Oyun Oynayabilme
[] Hikaye
[] Basar1 ve Kazanimlar
[0 Avatar Ozellestirebilme
[1 Diger(Liitfen Belirtiniz)

9. Kullandiginiz oyun platformlar1 nelerdir?(Coklu secim yapabilirsiniz.)
L PC
[J Xbox
[] PlayStation
[] PlayStation Portable
0] Wii
[J Android Mobil Cihazlar
[110S Mobil Cihazlar
[] Diger(Liitfen Belirtiniz)

10. Kendinizi nasil hedefi olan bir oyuncu olarak tanimlarsiniz?
(O Ogrenmeye ve yetkinliklerini arttirmaya ¢alisan
(O Ogrenememekten ve yetkinliklerini arttiramamaktan endise duyan
(O Digerlerinden daha iyi performans gostermeye calisan
(O Digerlerinden kotii perfomans gostermekten kaginan
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APPENDIX C

MANIPULATION CHECK SCALE (TIME PRESSURE)

Asagidaki her bir ifadenin sizin diisiincenize gore ne kadar dogru oldugunu, asagidaki
Olcek skalasini kullanarak belirtiniz.

—_—

A A SN L S

—_ =
- O

1 2 3 4 5 6 7
Kesinlikle Ne katiliyorum Kesinlikle
katilmiyorum ne katiliyorum
katilmiyorum

Oyundaki gorseller guzeldi.

Oyunda kullanilan objeleri kolayca tanimlayabildim.
Oyunu oynarken zaman kisitlamasi vardi.

Oyunda kullanilan miizikler ve ses efektleri etkileyiciydi.
Oyunun kontrolleri 6grenmek oldukca kolaydi.

Oyunu oynarken zaman baskisi altindaydim.

Oyunda ortami gezip, objeleri incelemek istedim.
Oyunda hedef gorevi gerceklestirmek zordu.

Bu oyunu oynamaya gelecekte devam edebilirim.

Oyun kontrolleri sezgiseldi.

. Oyunda birgey yapmak istedigimde, karsilik gelen kontrolleri hatirlamak ko-

laydi.
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APPENDIX D

PLAYER EXPERIENCE OF NEED SATISFACTION (PENS)
SCALE

Asagidaki her bir ifadenin sizin diisiincenize gore ne kadar dogru oldugunu, asagidaki
olcek skalasini kullanarak belirtiniz.

1 2 3 4 5 6 7
Kesinlikle Ne kauliyorum Kesinlikle
katilmiyorum ne katiliyorum
katilmiyorum

In-Game Autonomy Scale

1. Oyun ilging segenek ve tercihler sunuyor.
2. Oyun ilging seyler yapmaniza olanak sagliyor.

3. Oyunda ¢ok fazla 6zgiirliik hissettim.

In-Game Competence Scale

1. Oyunda kendimi yeterli hissettim.
2. Oynarken kendimi becerikli ve etkili hissettim.

3. Oynama yetenegim ile oyundaki miicadeleler cok dengeli bir sekilde ortiigiiy-
ordu.
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APPENDIX E

INTRINSIC MOTIVATION INVENTORY (IMI)

Asagidaki her bir ifadenin sizin diisiincenize gore ne kadar dogru oldugunu, asagidaki
Olcek skalasini kullanarak belirtiniz.

—_—

—_— = e e
= » N = o

A S S

1 2 3 4 5 6 7
Kesinlikle Ne katliyorum Kesinlikle
katilmiyorum ne katiliyorum
katilmiyorum

Oyunu oynarken keyif aldim.

Oyunu oynamak eglenceliydi.

Oyunun sikict oldugunu diisiiniiyorum. (R)

Oyun dikkatimi toplayamadi. (R)

Oyunu oynamay1 ¢ok ilging buldum.

Oyunu oynamanin oldukca keyifli oldugunu diisiiniiyorum.

Oyunu oynarken, oyundan ne kadar keyif aldigimi diistintiyordum.
Bu oyunda cok fazla efor sarfettim.

Oyunda ¢ok fazla ¢cabaladim.

Oyunda iy1 yapabilmek benim i¢in 6nemliydi.

. Oynarken kendimi ¢ok gergin hissettim.

Oynarken c¢ok rahattim. (R)

. Oynarken kendimi endigeli hissettim.

. Oynarken iizerimde baski1 hissettim.
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APPENDIX F

GAMEFLOW SCALE

Asagidaki her bir ifadenin sizin diisiincenize gore ne kadar dogru oldugunu, asagidaki
Olcek skalasini kullanarak belirtiniz.

1 2 3 4 5 6 7
Kesinlikle Ne katiliyorum Kesinlikle
katilmiyorum ne katiliyorum
katilmiyorum

1. Oynarken etrafimdakilerin daha az farkindaydim.

2. Oynarken daha az farkindalik sahibiydim ve giinliik yasam hakkinda daha az
kaygiliydim.

3. Oynarken degistirilmis bir zaman deneyimi yasadim.
4. Kendimi duygusal olarak oyunun i¢indeymisim gibi hissettim.

5. Tiim duyularimla kendimi oyunun i¢indeymigim gibi hissettim.
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APPENDIX G

GAME ENGAGEMENT SCALE

Asagidaki her bir ifadenin sizin diisiincenize gore ne kadar dogru oldugunu, asagidaki
Olcek skalasini kullanarak belirtiniz.

—_—

—
e

A A SN L S

1 2 3 4 5 6 7
Kesinlikle Ne katiliyorum Kesinlikle
katilmiyorum ne katiliyorum
katilmiyorum

Hersey kendi kendine oluyor gibi goziiktii.

Kendimi farkli hissettim.

Kendimi korkmus hissettim.

Oyun ¢ok gercekgiydi.

Oynarken telaglandim.

Oynarken oyuna dalip gittigimi hissettim.

Diisiincelerim aklimdan hizli bir sekilde akiyordu.

Oyunu oynarken nerede oldugumu unuttum.

Nasil oynayacagimi diisiinmeden kendiligimden oynadim.

Oynamak beni rahatlatt1.
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APPENDIX H

GAME PLAY DATA

The following player data is collected during game play:

1 Completion Status: This data stores the game-end condition of game play (one
of the variables below) depending on the achievement of the goal in the game.

(a) Successful: Regardless of the experimental conditions the player is as-
signed, if the player completes the game successfully by achieving the
goal.

(b) No Time: If the player couldn’t achieve the goal in the given time in the
experimental condition.

(c) No Health: Regardless of the experimental conditions the player is as-
signed, if the player lose his health completely and die in gameplay.

2 Spent Time: Regardless of the experimental conditions the player is assigned,
this data stores the gameplay duration.

3 Left Enemy: Regardless of the experimental conditions the player is assigned,
this data stores the number of left enemy at the time game ends.

4 Left Health: Regardless of the experimental conditions the player is assigned,
this data stores players’ left health (over 100) at the time game ends.

5 Distance to Target: Regardless of the experimental conditions the player is
assigned, this data stores the left distance to the target at the time game ends.
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